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P R E F A C E .

/TYHE very ample introduction, prefixed to the
A following collection of Mathematical Tables,

has fuperceded the neceility of ufing many words here
by way of preface, and has left me little more to
mention than the neceflity and occafion of this work,
with fonte account of'the contents and mode of execu-
tion.

The undertaking was occafioned by the extreme in-
correftnefs of the 5th, or laft, edition of Sherwin's
once very ufeful book of tables. Finding, as well
from the report of others, as from my own experience,
that that edition (to fay nothing of the very improper
alteration in the form of the table of fines, tangents,
and fecants) was fo very incorrectly printed, the errors
being multiplied beyond all tolerable bounds, and
no dependence to be placed on it for any thing of real
practice, I was led to undertake the painful office of
.preparing a correft edition of another fimilar work.
And 1 was lucky enough, to meet with a bookfeller of
fufficient fpirit to be at the great expence of printing
the book, as'well as to -allow me what I demanded for
my trouble in preparing it; which demand however,
was nothing adequate to the great labour attending it,

A as
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as I was well aware that the profits of the book would
not afford him the means of rewarding my pains.

I have in the firft place, therefore, ufed all the means
in my power to render the work correil. I began by
collating the gd, or beft edition of Sherwin's tables,
with fome others of the moil perfect works of the fame
kind, as Briggb's, Vlacq's, Gardiner's quarto book,
&c : by which means I detected many errors in each of
them, which had not before been difcovered j and of
thefe between twenty and thirty were in the two edi-
tions of Gardiner's work, printed at London in 1742,
and at Avignon in i 770 ; the errata of which two books
are here printed at the end of our tables. But, befidcs
detecting many unknown errors in my copy of the faid
jd Edition of Sherwin, which was no more than what
I expedited, I difcovered, with no fmall furprize', that
the laft figures in the table of logarithms were not uni-
formly true to the neareft unit, except in a very few
pages at the beginning and end of the table; al-
though Mr. Gardiner, the editor of that edition, had
made the table correct in that refpect in his own quarto
work before-mentioned, which was alfo printed in the
fame year 1742 with the faid third edition of Sherwin!
The errors from this caufe amounted to feveral thou-'
iands ; and they have continued to run through all the
editions of Sherwin ever'fince that time { But 1 have here
corrected them. Nor have I employed lefs attention in
correcting the prcfs, than in previouily correcting
the copy ; every proof having been feveral times read
over, - and compared with the beft of the books before-
mentioned,
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But in giving this edition to the world, I was not
fatisfied with barely making it correct. I was aware
that the materials themfelves might be much improved ;
and I have'accordingly enlarged, or otherwife greatly
amended them, in various rcfpects. Among the im-
provements of the old materials, may be reckoned the
following : namely, in the large table of logarithms,
the proportional parts, near the beginning, are mote
conveniently arranged, being now all placied in the
fame opening -of the book where their correfpond-
ing differences occur ; The logarithms to fixty one
figures are brought to their proper place in the book, and
more conveniently difpofed all in one page : The large
table of fines, tangents and fecants, is more commo-
diöufly arranged, and rendered more diftinct and con-
venient for ufe j the natural lines, tangent?;- fecants and
verfed fines, being, all feparated from the others, and
placed all together on the left-hand pages, and the
logarithmic ones facing them on the right-hand pages ;
the common differences, in both, fet between the
two columns to which each of them anfwersj and the
verfed fines here introduced into their proper place
in the fame pages with the fines, tangents and fecants.
Befides thefe, there are fome other alterations in the
new tables here given, and the reader will find a num-
ber of very important improvements in the defcription
and ufe of the whole; efpccially in the arithmetic of
logarithms, and in the refolution of plane and fpherical
triangles, according to the prefent improved methods

A 2 of
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of calculation ufed by the Aftronomer Royal, and other
perfons the moil experienced in thefe matters.

The improvements in the tables, by the introduction
of new matter, are both great and numerous. The tables
numbered z, 3, and 4 are here added, being an entire
new fet, with their differences, for finding numbers and
.logarithms to twenty places. The columns of соггь
'mon differences, in the pages of natural fines &c, are
now firft introduced : As are alfo the tables of hyr
perbolic and logiftic logarithms ; the logarithmic fines
and tangents for every fécond, in the firft two degrees of
the quadrant j together with a table of the lengths of
arcs) a table to change common and hyperbolic loga-
rithms from the on? to the other j &c : the ufes and
exemplifications of the whole being very amply de-
tailed.

But the greateft alteration of all, is the very exten-»
five and new introduction here given, i n (lead of the
former inadequate and heterogeneous one, confiiling
of about 180 pages of new matter, on a methodical
plan, containing the hiflorical account and defcription
of all.trigonometrical writings, and the tables relating
to that fubjecl:, bpth natural and logarithmic ; befidcs
the com pleat ufe of our own tables. Inventions are
here afcribed to the proper authors, and their methods
and improvements defcribed and compared. This
Ijiftorical defcription will evidently appear to be the
refult of immenfe labour and reading. And indeed I

havç
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bave painfully gone over all the books which are here fo
minutely defcribed ; and that defcription with a detail
in fome degree adequate to their great, merits ; efpe-
cially the works of Napier, Briggs, Kepler, &Cj which
.was the more neceffary, as the writings and methods
of thofe great mailers had not been any where properly
defcribed and difcriminated, although they are in thcm-
felves highly curious and important,

Thefe readings and commentaries have been carried
on to an extent far beyond what was at firft intended;
But the tables having been in, the prefs for the fpace of
feven or eight years, I had thereby ah opportunity of
collecting and examining a ftill greater number of
books ; fo that I was gradually led on, and my views
and plans rendered ftill more extenfive and compleat.
This delay, therefore, though in many refpefts It
proved very inconvenient and difagreeable, has at
length given the occafion of rendering thefe. commen-
taries more perfect and fatigfactory.

Betides what immediately relates to trigonometrical
fubjects, the reader will here find many other curious
and uncommon articles, relating to the feveral authors
and their difcoveries, which have occurred in the
eourfe of my reading, and. which appeared of too much
confequence to be pafled over unnoticed, in theanalyfia
of their feveral compofitions. Among thefe is the difco^
very of the firft author of the binomial theorem, and the
differential method, which are due to, Mr. Henry Briggs,

whofe
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whofe writings are replete with ingenious and original
matter, and are well deferving to be more generally
known and fludied than they have been for fome time
pail.

This long çourfe of examination and defcription,
however, having been carried on for fo many years, at
different intervals, and interrupted by various avocar
lions, and by bufmefs of different kinds, it will be no
wonder if this circumftance may have occafioned fome
inequalities in the ftile and compofition of this htílory j
and for which therefore, mould any fuch appear, it is
Jioped the occafion will plead an apology.

P.S. Since my Hiftory of Trígonometrkal tables, in the following _iib
trodudtion, was printed, there has been publiihed, in the Philofophical
Tranfaâions for the year 1784, a paper of mine concerning a projeft for
the trigonometrical tables to be conftruikd on a new plan, namely, in
which the arc of the quadrant is divided into aliquot parts of the radius, or
according to the real lengths of the arcs. Which conftruition is now щ
fome degree of forwardnele, as myfelf and fcveral afliilants have been
olofely engaged in the execution of it ever fmce.

Royal Military Academy, ? CHARLES HUTTON.
Woolwich>, Feb. 4, -1785. i

Aíhort
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ï. OF T R I G O N O M E T R I C A L TABLES, &c.

TVTECESSITY, the fruitful mother of moil ufrful inventions, gaVo
iL\ birth to the various numerical tables which compofe the following
work. Aftronomy hcs been cultivated from the eárlieft ages. The
progrefs of that fcience, requiring numerous arithmetical computa-
tions of the fides and angles of triangles, both plane and fphcrical,
gave rife to trig'onometry} foi' thofe frequent calculations fuggeftedthe
riecoffity of performing them by the property of fimilar triangles; and
for the ready application of this property, it was ncccflary that certain
lines defcribed in and about circles, to a determinate radius; fhould be
computed; and difpofed in tables. Navigation^ and the continually
improving accuracy of aftronomy, have alfo occasioned as perpetual an
increafc in the accuracy and extent of thofe tables. And this it is
Evident rhuft ever be the cafe, fhc improvement of trigonometry uni-
formly following the improvement of thofe other ufeiul fciences, for
the fake of which it is more efpecially cultivated.

The ancients performed their trigonometry by means of the chords
of arcs, which with the chords of their fupplemental arc's, and the con-
ftant diameter, formed all fpecies of right-angled triangles. Beginning
with the radius, and the arc whofc chord is.equal to the radius, they
divided them both into 60 equal parts» and eftimated all other arcs and
chords by thofe parts, namely all arcs by 6oths ofthat arc» and all
thords by 6oths of ils chord or the radius : At léaft this method is as
bid as the writings of Ptolemy, wh'o ufed the fexagenary arithmetic for
this divjfion of chords and arcs, and for aftronomical purpofis.—And
this by-the-bye ihews the reafon why the'whole circumference is di-
vided info 360, or 6 times 60, equal parts or degrees, the whole circurn-
ference being equal to 6 tiiiies the firft arc whofe chord is equal to the
radius : Unlefs perhaps we are to fcek for the divifion of the circle in
the number of days in the year j for thus, the ancient year confifting of
360 days, the fun or earth in each day defcribed the ßeoth part of the
Orbit; and thence might arife the method of dividing every circle into
360 parts j and, radius being equal to the chord of 60 of thofe parts,
Oie ícxagefímal divifion both of the radius and of the pans might thenceB r b .
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arife, Trigonometry however muft have been cultiy^ted long before'
the time of Ptolemy; and indeed Theon, in his commentary ont
Ptolemy's Almageft, 1. ï. ch. 9, mentions a work of the philofopher
Hipparchus, written about a century and a half before Chrift, confift-
ing of 12 books on the chords of circular arcs ; which muft have been
a treatife on trigonometry.. And Meuelaus alfo, in the firft century
of Chrift, Wrote 6 books concerning fubteiiies or chords of arcs. • He
ufed the word nadir (of an arc), which he defined to be the right line
fubtending the double of the arc ; fo that his nadi r of an arc, was the
double of our fine of the fame arc; aiuHihcrefore whatever he proves
of the former, may be applied to the latter, fubirituting the double fine
for the nadir. . ;

The radius has fince been decimally divided; but the fexagefimal
divifions of the arc have continued in ufe to this day. Indeed our
countrymen Briggs and Gellibrand, having a general diflike to alJ fexa-
gefimal divifions, made an attempt at fome reformation of this cnftom»
by dividing the degrees of the arcs, in their tables, into centefms or
hundredth parts, inftead of minutes or 6oth parts. The fame was alfo
recommended by Viota and others ; and a decimal divifîon ofthe whole
«quadrant might perhaps foon have followed, had it not been for the
tables, of Vlacq,, which camé out a little after, ft> every ю féconds,
or 6th part of a minute.—But the compleat refpruation would be, to
exprefs all arcs by their real lengths, namely in^qual parts of the ra-
dius decimally divided t of which more in itsf|»rbper pl'aee.

It is not to be doubted that many of the afSciefits wrote on the fub-
je£t of trigonometry, as being a neceflary pirt of aftrondmy ; althpugh
few of their labours on that oranch have come to оцг knowledge, and
ftill fewer of the writings themfclves hnve been handed down to us.

We are in pufleffion of the 3 books of Menelaus on fphericaHrigo-
nometry ', but the 6 books arc loft which he wrote on chords, being,
probably a treatife on the conftruflion of trigonometrical tables.

The trigonometry of Mcnelaus was much .improved by Ptolemy
(Claudius Ptolemœus) the celebrated philofopher and mathematician,
He was born at Pelufium, taught aftronomy at Alexandria in Egypttf
and died in the year of Chrift 147, being the y 8th year of his age. in
the firft book of his Almageft, Ptolemy delivers a table of arcs an'd
chords» with the method of conftruition. This table contains
2 columns : in the ift are the arcs to every half degree or 30 minutes;
in the 2d are their chords', cxprefled in degrees^ minutes and féconds,
of which degrees the radius contains 60; and in the ?d column are
lhe differences of the chords anfwering to ï minute of the arcs, or the
^oth part of the differences between the chords in the ad column. In
the conftruftion of this table, among others, Ptolemy ihews, for the
írft time that we know of, this property of any quadrilateral inícribedí
in a circle, namely that the reâangle under the two diagonals, is equal
to the fum of the two reßangles under the oppoiite fides.

This method of computation, by the chords, continued in ufe till
about the middle centuries after Chrif t ; when it was changed for that
of the fines, which were about thai: t ime introduced into trigonometry
Jby the Arabians} who in other refpcus, ranch imoroved this fcience,

which
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which they received from the Greeks, introducing, among other things,
the three or four theorems, or axioms, which we ufe at prefent as 'the
foundation of our modern trigonometry.

Tlie other great improvements that have been made in this, branch,
are due to the Europeans. Thefe improvements they have gradual ly
introduced fince they received this fcience from the Arabians. And
although thefe latter people had long uled the Indian or decimal fcale
of arithmetic, it docs not appear that they varied from the Greek or
fexagefimal divifion of the radius, by which the chords and fines were
exprefled.

This alteration is faid to have been firft made by George Purbach,
who was fo called from his being a native of a place of tha t name be-
tween Auftria and Bavaria. He was born in 1423, fludied mathe-
matics and aftronomy at the univcrfi ty of Vienna, where he was after-
wards profeflor of thofe fcicnces, though but for a ihort time, the
learned world quickly fuffering a great'lofs by his immature death,
which happened in 1462, at the age of 39 years only. Purbach, be-
fides enriching trigonometry and aftronomy with feveral new tables,
theorems, and obfervations, fuppofed the radius to bedivided intooooooo
equal parts, and computed the fines of the arcs, for every i o minutes,
in fuch equal parts of the radius, by the decimal notation.

This project of Purbach was complcated.by his difciplc, companion,
und fucceffbr John Müller, or Rcgiomontanus, who was fo called from
the place of his nativity, the little tower of Mòns Regius, or Koning-
berg in Franconia, where he was born in the year 1436. Regiomon-
tanus not only extended the fines to every minute, the radius being
600000, a,s dcfigned by Purbach, but afterwards, difliking that fcheme,
as evidently imperfect, he computed them 'likewife to the radius
loooooo, for every minutei of the quadrant. He alfo introduced the
tangents into trigonometry, the canon of which he called fcsamdus
bccaufe of the many and great advantages arifing from them. Bcfidcs
thefe he enriched trigonometry with many theorems and precepts.
Through the benefit'of all thefe improvements, except for the ufe of
logarithms, the trigonometry of Regiomonunus is but little inferior
to that of our own time. Hie treatifc, on both plane and fpherical
trigonometry, is in 5 books; it was written about the year 1464,
and printed in folio at Nuremburg in 1533. And in the 501 book are
various problems concerning rectilinear triangles, fome of which arc
refolvcd by means of algebra: a proof that this fcicncc was not wholly
unknown in Europe before the treatifc of Lucas de Burgo. Rcgio-
montanus died in 1476 at the age of 40 years only, being then at
Rome, whither he had been invited by the Pope, to «flift in the refor-
mation of the calendar, and was fufpeifted to have been poifoned there
by the fons of George Trcbizondc, in revenge for the death of their
father, which was faid to have been caufed by the grief he felt on ac-
count of the criticifms made by Regiomontanus on his tranflatioa of
?tolemy's Almageft.

Soon after this, feveral other mathematicians contributed to the im-
provement of trigonometry, by extending and enlarging the tableá,
•though few of their works have been printed ; and particularly John

B Z . \Vcrncr
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Werner of Nuremberg, who was born in 1468 and died in IS>8, апф
who is íãid to have written five books on triangles.

About the year 1500, Nicholas Copernicus, the famous modern re-»
ftorer of the true folar fyftem, wrote a brief treatife on trigonometry
both plane a,nd fpherical, with the dcfcription and conflrufSion of the
canon of choreis, dr their halves, nearly in the manner of PtoJemy ; to
which is fubjoined a canon of fines, with their differences, for every
10 minutes of the quadrant, to the radius 100000. This trail is ш-
lertcd in the firft book of his Rew/lutii/nef OrblumCtpleßiupii firft printed
in folio at Nuremburg 1543. It is remarkable that he does not call thefe
lines foes,,b\\tfemtjfis fubtenfarum, namely of the double arcs.—-Coper-
nicus was born at Thorn in 1473, an(* died 'n *543«

In 1553 was publiihed the Canon Fcecunaut, or table of tangents, of
Erafmus Keinhold, profeflbrof mathematics in the academy of Wur-
temburg. He was born at Salfieldt in Upper Saxony, in the year
1511, and died in 1553.

To Francifcus Maurolycus, abbot of МеЛща in Sicily, we owe the
introduction of the fabula Bfnefíca^ or canon of fecants, whTch came
cut about the fame time, or a little before. But Lanftcrgius errone-
oufly afcribes this to Rheticus. And the tangents and fecants are,
both afcribed to Reinhold, by Briggs, in his Matbematica ab antiquis
ffifaus eogniia, (pa. 30. Appendix to Ward's lives of the profeffors of
Greiham college.)

Francis Vieta was born in т$4р at Fontenaj,, or Fontenai-le-rComte,
in Lower Poitou, a province of France. He was mafler of requefts ac
Paris, where he died in 1603, being the ^d year of his age. Amo«g
other branches of learning in which he excelled,, he was one pf the
moft refpeébbje mathematicians of the loth century, or indeed of any
age. His writings abound with marks of great originality, and the
£neft geniua, as well as intenfe application, Among them are feve-
ral pieces relating to trigonometry, which may be found in the collec-
tion of his works publiihed at Leydcn in 1646, by Francis Schooten,
befides another large and feparate volume in folio, publiihed in the

. author's life time at Paris in 1579, containing trigonometrical tables
with their conAruûion and ufe ; very elegantly printed, by the king's
mathematical printer, with beautiful types and rules, the differences
of the fmes, tangents and fecants, and fome other parts, being printed
with red ink, for the better díftinclion j but inaccurately executed, as
he.himlclf teftifies in pa, 323 of his other works above-mentioned.
The firft part of this curious volume is intituled Cflnon Matbematicut

Jeu ad Triângulo^ cum dpptndtcibnst and contains a great variety of
tables ufeful in trigonometry. The firft of thefe is what he more pe-
culiarly calls Canon Aflatbematitut, /tu, ad Triângulo^ which contains
all the fines, tangents, and fecants for every minute of the quadrant,
to the radius 100,000» with all their differences 5 and towards the end
cf the quadrant the tangents and fecants are extended to 8 or 9 places
of figures. They are arranged Jijce our tables at prefent, increa/mg on
the left-hand fide to 45 degrees, and then returning upwards by the
ight-hand fide to 90 degrees ; fo that each number and its complement

together on thç fame line, But here the canon of what we now call
tangent»
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tangents is denominated faxvndw* and that of the fecants
ftmus. Fpr the general idea prevailing in the form of thefe talées,
not that the lines reprefented .by the numbers are thafe which arc
drawn in and about a circle, as fines, tangents and fecants, but the
three fides of right-angled triangles 5 this being the way in, which -thafe
lines had always been confidercd, ^nd, which ШЦ continued for fome
time longer. And therefore he confiders the canon as a feries of planç
right-angled triangles, one fide being conftantly XOQ,OOO ; or rather
as three feries of fuch triangles, for he makes a diftiixdt feries for each
of the three varieties, namçly, according as th,e hypotenufe or the hafe,
or the perpendicular is j-eprefcnted by the confiant number loojooo^
which is ftmilar to the radius, Making ea,ch fide conftantly 100,000,
the other two fides are computed to every magnitude of the acute angle
at the bale, from, ï minute up to gq degrees or the whole quadrant.
Each of the three feries therefore confifts of two parts, as representing
thç two. variable fides of the triangta When the hypotcnufe i& made the,
confiant number 100,000, the two. variable fides of the triangle are the
perpendicular and bafe, or our fine and cofine; w^en thebafe is 100,000,
(ho perpendicular and hypqtenufe are the variable parts, forming the
сацоп fœcundui tí, fœcundijjtmus^ or оцг tangent and fecant ; and whcil
the perpendicular is made the confiant 100,000, the feries contains the
variable bafe and hypotenufe, or alfo canon fcccvndw £3" faecundijjimus^
or pur cotangent and cofccaau Qf courfe therefore. the table -couufts
of 6 columns, a for each of the 3 feries, befides the two columns o»
the right and left for minutes, from о to 60 in each degree.

The fécond of thefe tables is fimilar to the firft, but all in rational
numbers, cpnfifting, like ir, of 3 feries of 2 columns each, the radius,
or conftant fide of the triangle, in each feries, being 100,000, af be-
fore, and the other two fides afcurately expreiled in integers and ratiorjïi
vulgar fractions. Sa that we have h*re the canon of accurate fines,
tangents and fecants, or a fériés of about 4300 rational right'-augbd
friangles. But then the feveral corrcfponding arcs of the quadrant,
or angles of thofe triangles, are not exprefled. bnfteadofthçm are
iuferted, in the fij;ifc column next the margin, a feries of numbers de-
creafmg from the beginning to the end of the quad'rant, which are
called tiumeri frimi bafeot. It is from thefe numbers that Vieta côn-
gruas the fides of the 3 ftries of right-angled triangles, one fidt in each
feries being the conftant number 100,000, as before. The theorems by
which theic ftries of rational triangles arc coniputed from the numcri
prt'mi bafeos, or marginal numbers, are infcrted all in one page at the
end of this za table, and in the modern notation they may be briefly
exprcfled thus. Let p be the primary or marginal number on any line,
and r the conftant radius or number юо,ооо j then if r denote the
hypotenufe of the right-angled triangle, thç perpendicular and bafc,
Pi the fine and conne, wjU be

(which laft we may reduce tP

VlÎWOi rf denptes the bafe pf the right-angled triangle, thcperpondicular
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and hypotenufe, or the tangent and fecant, are exprefled by

pr <2,r s#z-r-i
IAZ_T an« r + j A _ , > (which laft we may reduce to 77^ r)j

and when r décotes the perpendicular of the right-angled triangle the
bafe and hypotenufe, or the cotangent and cofecant, are then exprefled by

r) and i L ( o r L ± £ r ) .

So that Vieta's general values will be as we have here colleacd them
together in the following expreflïons immediately under the words fine,
cofme, &c j and juft below Vieta's forms I have here placed the others
to which they reduce and are equivalent, which are more contrafted,
but' not fowclj adapted ta fhe expeditious computation as Vieta's forrns.

Sine

Í/+I í/-'

Cotangent Cofecant

All thefe expreflîons it is evident are rational í and by aíTuming p of
àjfferent values, from the firft theorems Vieta computed the corrcfpond-
ing fides of the triangles, and fo expreflcd them all in integers, and ra-
tional fractions,

To the foregoing principal tables are fubjoincd feveral other fipaller
tables, or ihqrt fpecimens of large ones : as, a table of the fines, tan-
gents and fecants for every finglc degree of the quadrant, with the
correfponding lengths pf the arcs, the radius being 100,000,000; ano^
t)icr table of the fines, tangents and fecants, for each degree alio, ex-
prefled in fexagefimal parts of the radius as far as the 7d order of parts j
alfo two other tables for the multiplication an Ц reduction of fexagcfimaj
quantities,

The fécond part of this volume is intituled TJn'vutrfalium InfpeRlo-*,
пит ad.Canonem Matbematuum £,iberßngularis. It contains the con-
ftrnftion of the tables, a compendious treatife on plane and fphcrical
trigonometry, with the application of them to a great variety of curious,
iubjefts in geometry and menfuration, treated in a very learned maiit
ner ; as alfo many curious obfervations concerning the quadrature of
the circle, the duplication of the cube, &c. Computations are here
given of the ratio of the diameter of a circle to the circumference, and
of the length of the fine of ï minute, both to many places of figures; by
\vhich he found thatthe fine of ï minute is between 2,908,881,959

and 2,908,882,0565.alfo
that, the diameter of a circle being 1000 &c, the perimeter of the in-
fcribed ançl circumfcribcd polygon of 393216 Tides, will be as follows,

perim,
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perim. of the infcrib. polygon 314,159,265,35
perim. of the circum. polygon 314,159,265,37

and that therefore the circumference of the circle lies between thofe
two numbers.

Although no author's name appears to the volume I have been de«
ïcribing, there can be no doubt of its being the performance of Vieta ;
for, bendes bearing evident marks of his mafterly hand, it is mctftioned
by himfelf in íèveral parts of his other works collected by -Schootcn*
and in the preface to thofe works by ElzevuMhe printer of them j as
alfo in M. Montucla's Hlßoire des Mathématiques, which areljie only
notices I have ever feen or heard of concerning this book, the copies
of which are íò rare, that I never fawone befides that which is in my
own pofleffion, nor ever met with any other perfon at all acquainted
with fuch a book.
' In the other works of Vieta, publiihed at Lcydenin 1646 by Sehooten*

as mentioned above, there are feveral other pieces relating to trigono-
metry, fome of which, on account.of their originality and irripprtance^
are very defërving of particular notice in this place. And firft, the
very excellent theorems, here firft of all given by our author, relating
to angular ferions, the geometrical demonstrations of which are fup-
'plied by thai, ingenious geometrician Alexander Anderfon, a native of
'Aberdeen, We find here theorems for the chords (and confequently
fines) of the fums and differences of arcs ; and for the chords of лгсв
that are in arithmetical progreffion, namely, that the firft or leaft chord
is to the ad, as any one after the firft is to the fum of the two next lefs
and greater, for example as the ad to the fum of the ift and jd, and as
the 3d to the fum of the ad and 4th, and as the 4th to the ium of the
3d and 5th, &c 5 fo that the ift and ad being given, all the reft are
found from them by one fubtraolion and one proportion for each, in
which the ift and ad terms are conftantly the fame: next are given
theorems for the chords of any multiples of a given arc or angle, as
alfo the chords of their ftipplements to a femicircle, which are fimilar
to the fines and cofines of the multiples of given angles; and the con-
clufions from them are cxprefied in this manner: ift that if t be the
chord of thé Supplement of a given arc a, to the-radius ï, then the
chords of the fupplements of the multiple arcs, will be'as in the
annexed table: where the author ob- '
ferves that the figns are alternately

3"

r»- a
f3- 3<r
- 4*-* +

fS_ ff»

f«- 6с*
+ 5'

and —-, that the vertical columns
of numéral coefficients to the terms of
the chords, are the feveral orders of
figurate numbers, which ,he calls tri-
angular» pyramidal, triangulo-trian-
gular, triângulo-pyramidal^ &c. gine-
fatid in the ordinary way by continual
additions; not ̂ indeed from unity, AS IN ' """"" T"1

THE GENERATION OF POWERS, but beginning with the number a; and
that the powersobferve always the fame progreflion : fecondly.tliatifthe
chord of an arc a be called r> aiuU the chord of the double arc 2«?, then

the

Arcs
la

&c.

С herds of the Supplements.

**
C7_ ?t,S Ц.14(,1 _ ?c

&C.
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Arcs
la
ia
3«

1*

~<г
•ja

Scc.

Chords.

— Г
- гсС

-f í

•w t

&CJ

Are-
io
га
За
4«

7*

~~ Chords and Chords of bur>.-
Chord == +C,
Sup. ch.= -C1 -f á ' \
Chord = —C3 + 30
Sup;ch.= +C4 + 4G>
Chord = -f-C'i -
Sup. cb.= -C* 4
•~ ' -с? ч

+ 2

Cbord =
&c.

-HC'

the chords of the feries of multiple
arcs, will be 3,8 in this table j where
the author remarks as before on the
law of the powers, figns, and coef-
ficientSj thefe being the orders of
igurate numbers, raifed from unity
by continual additions, afttrtbe man-
ner ofthegeneßs of power s t which ge-
neration in that way he fpeaks of
as a thing generally knownj but
without giving any hint how the
coefficients of the terms of any power may be fuund from one another
only, and independent of thofe of any other power, as it was after-
wards, and firft of all I believe, done,by Henry Briggs$ about the year
1600 : and 3dly, that i'f С be the chord of any arc «» to the radiufr i j
thin the feries of the chords and fupplerrtental chords of the multiple
arcs, will be thus ;
where the values sre
alt èratelychórds and
chords of the fúp-
plementsoffhearcs
'oh the fame Jrne, and
the Jaw of the pow-
ers and coefficient«
as before, but every
alternate couplet of
'lines having their figns changed.

Another curious theorem is added to the above^ for finding the fum
of all thefe chords drawn in a femicircle, from one end of the diameter
to every point in tfiè cirdumfefence, thöfe points dividing the circumfe-
rence into any number of equal parts ; namely as the leaft chord is
to the diameter^ fo is the fum of the faid leaft chord and diameter and
greateft chord, to double the fum of all the chords including the dia-
meter as one of them.

As the above theorems are chiefly adapted for the chords of multiple
angles, a few problems anjil remarks are then added (whither by Vieta
or Anderfon does-not clearly appear^ but I think by the latter) concern-1

ing the application of thim, to the fecb'on of angles into fubmultiplesv
and thence to the computation of the chords or fines^ or a canon of
triangJes. The general precept for the angular feäiom is this; feleft
one of the above equations adapted to the proper number of the feaion<
in which will be concerned the powers of the unknown or Required
quantity, as high as the index of the íê<£lton j and from this equation!
find that quantity by the known méthode for the refolution of égua-*
tions. Examples are given of three differentfeoVions, namely for 3, 5»
and 7 equal parts, the forms for which aïe refpeftivety thefe

3C— C* =r.f
5 С — 5C» -f O. . , . . = g
7 С — н€»*С» — С» ,-=ig

•wncre g is the chord of the given arc or angle, and С the fequtred chord
of the 3d, 5th, qr 7th part of it. And it is ftewn geometrically that

the
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the firft of thefe equations has 2 real pofitive roots, the fécond 3, and
the hft 4 ; aLfo from the fame principles the relations of thefe roots
are pointed out.

The method then annexed for conitruiSting the canon of fines from
the foregoing theorems, is thus : By div id ing the radius in extreme-,
and-mcan ratio, is obtained the fine of 18 degrees ; this quinqujfeclcd,
gives the fine of 3° 36' : Again, by trifeiSting the arc of 60°, there is
pbtained the fine of 2G° f this again trifecbd gives that of 6° 40' 5 and
this bifefted gives that of 3° 2/0' : Then, by the theorem for the diffe-
rence of two arcs, there wi l l be found the fine of 16', the difference
between 3° 36' and 3° 20': Laftly, by four fuccefliveibiTedrions, will
at length be found thefincsof 8', 4', 2 and ï'. Thislaft being found,
the fines of its multiples, and again of the multiples of thefe multiples,
&c, throughout the quadrant, ate to be taken by the proper theorems
before laid down.

And the fame fubjeit is fliH farther purfued and explained in the traft
containing the nnfwer given by Viela to the problem propoied. to the
whole world by Adrianus Romanus.

In the fame collection of Vieta's works, from page 400 to 432, is
given a compleat trcatife on practical .trigonometry, containing rules
for refolving all the cafes of plane and fpherical triangles, by the Canon
Matbtmaticus, or table of fines, tangents and fccants.

The next authors whofe labours in this way have been printed, are
Rheticus, Otho, and Pitifcus: to all of whom we owe very great im-
provements in trigonometry.

George Joachim Rheticus, profeflbr of mathematics in the univcr-
fity of Wurtemburg, and fometime pupil to Copernicus, died in 1576,
in the 6oth year of his age. He conceived and executed the great
tlefign of computing the triangular canon for every Ю féconds of the
quadrant, to the radius (looooooooooooooo) coníiftingof i followed
by 15 ciphers. The fanes of fuies which Rheticus computed to this
radius, for every to féconds, and for every fingle fécond in the firft
and laft degree of the quadrant, was publiihed in folio at Francfort
1613 by Pitifcus,, who. himfclf added a few of the firft fines computed
toth'e'radius IOOOOOOOOOOOOOOQOCÍOOOOO. ' '•' ' , ' . . •

But the large worlç, or whole trigonometrical canon, computed by
Rheticus, was nubliihed in 1596 by Valentine Otho, mathematician
to the Electoral Prince Palatine. This vaft work contains all the
three feries for the whole canon of right-angled triangles (being fimi-
lar to the fines, tangents and fccants, by which names 1 (hall call them1),
V^ith all the differences of the numbers, to the radius looooooopoo.

Prefixed to thcfc tables are feveral books on their conftruaion and
Vfe in plane and fpherical trigonometry, &c. Of thcie, the firft 3
are by Rheticus himfclf ; namely, book the ift containing the demon-
flrations of g lemmas concerning the properties of certain lines drawn
in and about circles: the га book contains ю propcifitions relative to
tne fines and cofincs of arcs, together with thofe of their fums and dif-
ferences, their halves and doubles, &c. The ^d book teaches, jn 13 pro-
pofuions, the conftruftion'of the canon to the radius looooooooooooooo.
*ty fome of the common properties of geometry having determined the

С fines.
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Япев of a few principal arcs, as 30°, 36°, &c, in the firft propofition
by continual biifeftions, he finds the lines of var ious oilier arcs, down
to 45 minutes. Then, in thezd propofition, by the theorems for the Turns
and differences of arcs, he finds all the fines, and coftnes, up to 90

ginning with 45', and continual ly bifeaing» he finds the fines and co-
fines of the feries of half arcs tiJl he arrives at the arc of I4vl" I9 l*,the
fine of which is found to be ï, and its, cofine 999999999999999. In the
cth propofition are computed the fine and cofine ot 30" or half a minute.
Irt theoth and jth propofitiöns are computed the fine? and cofines foi.
every minute, from ï' to 45', as well as ef rpany J arger arcs. The
Sth pFöpofitjon extends the computation for fingle minutes much far-
ther. In propofition 9 and loare computed the tangents and fecants for
a41 aros in the ferie» whofe common difference is 45'; and thefe are
deduced from the fines of the fame arcs by one proportion for each. In
the remaining three propofitiöns, n, 12, 13, are computed the tan«,
gents and fecants for feveral fmall angles. And from all thefe primary
fines, tangents, and fecants, the whole canon is deduced and corn-
pleated.

The remaining books in this work, are by the editor Otho} namely^
8 treatife, in one book, on right-angled plane triangles, the cafes of
which are refolved by thetables j then right-angled fpherical trigonome-
try jn four books ; next oblique fpherical trigonometry in five bqoks j
and hftJy feveral other boolte, containing various fpherical problems«

NÔX-Í after the above are placed the tables themfelves, containing^
for e very i o féconds, the Unes, jtangents and fecants, with alt the dif-
ferences annexed to each, in a fmaller character. The numbers how-
ever are not called fines, tangents, and fecants, but, like Vjetals be*
fore defcribed, they are confidered as reprefenting the fides of right-*
angled triangles, and titled accordingly* They are alfo in like man-
jier divided into three feries, namely, according as the radius, or confiant;-
iide of the triangle, is made the. hypotenufe, or the greater leg, or the
lefs leg of the triangle. When the hypotcnufe is made the conftanl
radius loopooooooo, the two columns of this cafe or feries, are called
the perpendicular and bafe, which are our fine and cofine,.; when tha
greater Jeg is the confiant radius, the two columns of this feries are
titled hypotenufc and perpendicular, which are our fecant and tan-
gent; and when the lefs leg is confiant, the twowlumns in this cafo
are called hypotcnuic and bafe ; which are our cofecant and cotangent.
ДКег this large-canon is printed another fmallcr table, which is faid
to be the two columns of the third feries, or cofecants and cotangents,
with their differences, but to 3 places of figures lefs, or to the radius
looooooo. But I cannot difcover the reafon for adding this l«fs ta.
Ые, even if it were соггеЙ, which is very far from being the cafe, tho
numbers being uniformly erroneous, and diftercnp from the former

t} the greatcft part of the table,
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the dofe erf the i6th century many perfone wrote on the
of trigonometry» and the cooftru&lon of the triangijler еаноп.

But, their writings being îejdom printed till many years aiterwftpds, it
is not eafy to «ffigri their order irt refpeâ of time. I ih*Vl therefore
rhention but a few of the principal Äötibors, and that without pretencl-
iuc to any great precifion On (fie feore of chronological precedence.

in 1591 Philip Latííbergius firÃ publiíhed his (àetmtina Triangtt-
lorurtt ïft four book, *«h the сйй'оп ôf fines, tangents, and tepants $
? brief but very elegant work,} the whole being clearly exfia;ined :
ftnd it is perhaps the fiift fit of tables titled with thofe woydp. The
fines, tangent« and fecanta of the arcs-to 4,5 degrees, with-dSiofe 9f
fheir eomp'lementf, are each placed irt adjaoest c<?lurn(»Sf ijft в уег.у
ton»modious mawve-r, continued faïvwtfde and downwards $9 45 d<-
gwes, and then rennsnirtg backwards arid upwards to 90 dcg«£p > ^ф
radius is ïooooooo, and a fpecimen of the firft page of the tab{e is:as
foWoves:

3
4

Sb

Sinus

290

'4S44

1 ÛOOOOOO

9999999
9999998
9999996
9999993
99999»9

Tatigerti

j r

11636
14544

Infimtu'm.
343774*6?*«

6&75488693

,10000000
lOÓbOOOO
I.OObOObJ

roooòooy
'l'ObOOO-1 í

InfinilurtT.'

3774'68I

17 1*87 34.8 441

8< 94 j68866

-I

60

ÍL:

fee'

ж
Qf this work, the firft book treats of the magnitude and relations of

fueh lines as are confidered iii and aboytth'e circle, ás the chords,fines,
tangents, arid.fecants. In the focond book is delivered the cohftruc-
tion of the trjgonoiTictrjcal canon, by means of the properties laid dowrt
in the firft book : After which follows the canon irfolf. Artd in the
third and fourth books is fliewn the application of the table, irt die
resolution of plane and fphorical triangles Laniberg, whowasbor^i
in Zealand i ;âj,r was many years a oiiniftcr of the gofpel, ahd died at
Mïddleburg in 1-632.

The trigonometry of Bartholomew Pitifcus was firft p^ubliíhtíd' at
Francfort in the year 1599. This is a very çomplCàt \vorkj: coritáin'-
íng, befidés the tr iangular cano», with its conftru(3ion arid'.ufli in'fd«-
folving'triangles»- tlip appjicat-ion of trigonometry t'o,problcfttS of ftif-
veying, .altimewy, architeäure, geography, diatíing, ahd aftrónortiy.
The conflruélion of the canon is Very clearly defcn bed : Arid, ih the
third edition of the book in the year 1612, he büäfts tb have adíkd, ir»
this part, ariihrnetical rules for,Jhnding tlie chords of the ^d, ^ih', and
other uneven sparis-of- an .arc, from ,the tíhord of that arc- being giVe,o ;
Baying that it had been heretoforfe thought impoffvWe to »ye Гиф
rules : Sut,,after .ail, thofeboaftcd methods are only fhe application cf
the-double rule of Fnlfir-Pofition to .the tîien known rules far ^ih."dlbg

chords of multiple arcs ; namely, making the Сирр.оДЦоп of fo'rne
С 2 " ' '
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number for the required chordof afubmultipleof any given arc, tHerf
from this aflumed number computing what will be the chord of it*
multiple-arc, and which is to be compared with that of the given arc ;
then'the fame operation is performed with-another fuppofition ; and fo
on as in the double rule of pofition. The canon contains the fine^
tangent, and fecant for every minute of the quadrant, in fome parts
to 7 places of figures, in others to 8;: as alfo the differences for every
10 féconds. The fines, tangents, and fccants are alfo given for every
lO féconds in the firft and laft degree of the quadrant, for every 2 fé-
conds in the firft and laft 10 minutes, and for every fingle fécond in
thefirft and laft minute. In this table the fines,' tangents and fccants
are continued downwards on the left-hand pages as far as to 45 de-

'grees, and then returned upwards on- the right-lvand pages, fo that
the complements are always on trie fame line in the oppofite or facing
pages.

The mathematical works of Chriftophef Clavius (a German jefuit,
•who was born at Bamberg in 1537) in five large folio volumes, were
printed at Mogiintia, or Metz, in 1612, the year in which the author
died, at' tfiPe age'of 75. In the firft volume we find a very ample ami
circumftantiaitreatife on trigonometry, with Regiomontaaius's canoa
óf fines for every minute, as alfo canons of tangents' and fecants,
each in a feparate table, to the radius 10000000-, and in a form
continued forwards all the way up to 90 degrees. The explanation'
of the conftruâion of the tables, is very compleat, and is chiefly ex-
tradted from Ptolemy, Purbach, and Regiomontanus. The fines1

'have the differences fet down for each fécond, that is, the quotients-
arifing from the differences of the fines divided by 60. About the
year 1600 Ludolph van Collen, or à Cculen, a refpedbble Dutch'
mathematician, wrote his book de circulo У adferiptis, in which he
treats fully and ably of the properties of l ines drawn in and about the
circle, and efpccially of chord's or fubtcnfes,.' with the conftruâion of
the canon of fines. • The geometrical properties from which thefe
Jines are computed, are the fame as th'ofe ufed by former writers ; but
bis mode of computing and exprefling them,, is different from theirs;
.for they aclually extracted all the roots, &c, at:every fter>, or fingle
operation,- in decimal numbers; but he retained the radical expref-
.iions to the laft,. making them however always as fimple as pofliblc :
thus, .for inftance, he detprmirtcs the fides of th'e polygons of 4, 8,
16, 32, lie, lides infcribed in the circle whofc radius is j, to be ás
'in the table annexed: '_
.where the point before any figure

fignifies the root of all
tha; follows it ; fo the bift l i ne ,
is in our notation the fame as ,

— / a

NoToF

32

Length of each* fide.'

v*

— v/. 2 + 4/. 2Andas
the perfecT: management of fuch
fur'da w'ast'h'cn not generally known, he added a very neat traft ou
that fubjcô, to facilitate the' computations. Theie, together witb
other diflertaiions on fiuular geometrical matters, were tranflated from

the
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tile Dutch language into I/atin by Willebrord Snell, and publifhed at
(Lugd, Batav.j Leyden in 1619. It was in this work that Ludolph
determined the ratio of the diameter to the circumference of the circle
*o 36 figures, {hewing that, if the diameter be ï, the circumference
Will be

greater than 3-14159,26535,89793,23846,26433,83279,50288,
• but lets than 3-14159,26535,89793*23846,26433,83279,50289;
•which ratio was by his order, in imitation of Archimedes, engraven
on his tomb-ftone, as is witnefled by the faid Snell, pa. 54, 55, Cyclonic- '

'tricus, publiihed at Leyden twb years after, in Which he treats the
fame fubjeft in a fimilar manner, recomputing and verifying Lih-
dolph's numbers. And in the fame book he alfo gives a variety of
geometrical approximations, or mechanical folutions, to determirre
very nearly the lengths of arcs, and the areas of fectors and fegménts
of circles.

Befides the Cyclometricus, and another geometrical work (Apollonius
Rattavus) publiihed in 1608, the fame Snellius wrote alfo fout others
doStrina triangulorum cantnicte, in which are contained ihe canon of
fecants, and in which the conftruâion of fines, tangents and fis-
cants, together with the dimenfion or calculation of triangles, both
plane and fpherical, are briefly and clearly treated. After the author's
death this work was publiihed in 8vo, at Leyden 1627, by Martinus
Jiortenfuis, who added to it a traft on furveying and fpherical prob-
lems, Willebrord Snell was born in 1591 at Royen, and died in 1627,
being only 35 years of age. He was profeflor of mathematics in. the
univerfity of Leyden, as was alfo his rather Rodolph Snell,

Alfc» in 1627* Francis van Sehooten publiihed at Amfterdam, in a
fmall neat form, tables of fines, tangents and fecants for every minute
of,the quadrant, to 7 places of figures, the radius being locoooooj
together with their ufe in the trigopometry of piano triangles. Thefe
tables have a great character for their accuracy, being declared by the
author to be without one Tingle error. This however muft not be
Hnderftood of the laft figure of the numbers, which I find to be very
often erroneous, fomctimcs in excefs and fomctimes in defect, by not
being always fet down to the neareft unit. Schloten died in 1659,

„while the fécond volume of his fécond edition of Delcartes' geometry
was in the prc/s. He was alfo author of feveral other valuable works
in geometry and other branches of the mathematics..

The foregoing are the principal writers on- the tables of fines, tan-
gents and fecants, before the invention of logarithms, which happened
about this time, namely, foon after the year 1600. Tables of the na-
tural «umbers were now all compleated, and. the methods of compil-
ing them nearly perfected : And therefore, before entering on the
diicovcry and construction of logarithms, I fhall flop here awhile to
give a futnmary of the manner in which the faid natural fines, tart-
gents and fecants were actually computed, after having been gradu-
ally improved from Hipparchus, Menelaus, and Ptolemy, who uíèd
only the*chords, down to the beginning. o£ the 1,7th century, when
fines, tangents, fecants and vcrfed fines were in ufe, and when the
nrethoct hitherto employed had received its utmoft improvement.

In



щ H I S T O R Y Ö F
ïn this explanation I /hall here firft enumerate the theorems by

tvhich the calculations were made, and then defcribe the application
t>f them to the computation itfeff.

Theorem ï. The fquare of the diameter of a circle, is equal to the
/urn of the fquarea of the chord of an arc and of the chord of its fup*
plement to a femici'rcle.

2. The reitangle under the two diagonale of any quadrilateral in-
Icribed in a circle, is equal to the fum of the two redtangles under the
oppofite fides.

3. The fum of the fquares of the fine and cofine (hitherto called
ihe fine of the; complement), is equal to the fquare of the radius.

4. The difference between the fines of two arcis that are equally
«liftant from 60 degrees, or £of the whole circumference, the one as
much greater a« the other is lefs, is equal to the fine of half the
difference of thofe arc's, or of the difference between either arc and the;
faid arc of 60 degrees.

5. The fum of the cofine and verfed fine is equal to the radius,
6. The fum of th« fquares of fhe fine and verfdd fine, is equal to

•the fquare of -the Chord, or to the fquare of double the fine of half
•the arc.

7. The fine ie a mean proportional between half the radius and the
irerfed fine of double the arc.

8. A mean proportional between the vcrfed fine and half the radius,
is «jual to the fine of half the ate.

9. Ae radius i« to the fine, fo is twice the cofine to the fine of'
twice the arc.

10. As the chord of an arc is to the fum of the chords of the
Jingle and double arc, fo is the difference of thofc chords to the chord
of thrice the arc.

11. As the chord of an arc is to the fum of the chords of twice and
thrice the are, fo'is the difference of thofe chords to the chord of five
times the arc».

12. And in general, a« the chord of an arc is to the fum of the
chords of я times and n -f1 i times the arc, fo is the difference of thoit;
Chords to the chord of ал-i-1 times the arc.

13. The fine of the fum of two arcs, is equal to the fum of the
produces of the fine of each multiplied by the cofine of the other and
divided by the radius;

14. The fine of the dífítrerrceof two arcs, is equal to the. diffère л ce
of the faid two produfts divided by radius.

15. The cofine of the fum of two arcs, is equal to the difference
between the prodiuSts of their fines and of their cofincs d iv ided by
radius.

16. The cofine of the différencie of two arcs, is equal to the fum
of the faid produits divided by radius.

17. A finall arc ie equal to its chord or fine,, nearly;
18. Ascofme is to fine, fo is radius to tangent.
1-9. Radius is a' mean proportional between the tangent and co-

•tangent.
20. Half
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ao. Half the difference between the tangent and cotangent or an
arc, is equal to the tangent of the difference between the arc and its
complement. Or, the lum arifing from the addition of double the
tangent of an arc with the tangent pf half its complement, is equal
Ю the tangent of the fum of that arc and the faid hnlf complement.

21. The fquare of the fecant of an arc, is equal to the fum of thc
fq-uares of the radius and tangent.

22. Radius is a mean proportional between the fecant and cofinc,
Or, as cofine is to radius, fo is radius to fecant.

23. Radius is a mean proportional between the fine and cofecant.
24. The fecant of an arc, is equal to the fum of its tangent and tho

tangent of half its complement. Or, the fecant of the difference be-
tween an arc and its complement, i» equal to the tangent of the faid
Difference added to the tangent of the lefs arc.

25. The fecant of an arc, is equal to the difference between the
tangent of that arc and the tangent of the arc added to half its comple-
ment. Or, the fecant of the difference between an arc and its com-
plement, is equal to the difference between the tangent of the faid dif-
ference and the tangent of the greater arc.

From fomc of thefe 25 theorems, cxtrafled from the Writers before
mentioned, and a few proportions of Euclid's elements, they compiled
the whole table of fines, tangents, and fecants, ne«rly in the following
Banner.

By tho elements were computed the fides of a few o*f the fegnlaf
figures infcribed in a circle, which were the chords of fuel) parts of
the whole circumference as are exprefled by the number of fides, and
therefore the halves of thofe chords the fines of the halves of the arcs.
So, if the radius be юооосоо, the fides of tfce following figures wi l j
give the annexed chords and fines.

The figure

Triangle
Square
Pentagon
Hexagon

; Decagon
, Quindccagon

Arcs Tub-
tended

UOÎ
90'
72

60
36
»4

Its chord,
or (ide

17310508
14142136
11755705
IOOOOOOO
6180340
41158234

Hnlt
Я ГС

60°
4 í
36
30
18
12

1(9 lines,
or J chord
8660254
7071068
5877853
5000000
3090170
2070117

í

Of fomc, or all of thefe, the fines of the halves were continuttH*'
n, by theorem the 6th, 7th, or 8th, and of their complements by
jd ; then the fines of the halves of thefe, and of «heir complements*

У the fame theorems ; and fo on alternately of th* halves and com,
'ernents, t i l l we arrive at an arc which is nt-arly equal to its fine,
r l s , beginning with the above atç of J2 degrees, and its fuie,, we

in the halves as follows; •
Tfl*
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The halves
6
° '.
Ч
ï 30

45

The сотр.
of thefc

84 •
87
88 30
89 , 15

The halve«
of thefc
42
21

i o 3O

5 Ч
43 3°
2i

 4S

44 IS

Their fines

1045285
523360
261769
130896

9945218
9986295

999
6
573

9999143

6691306"
3583679
1822355
915016
6883545
3705574
6977905

The i.uir.p.
of thai:
48° f
69

79 3°
84 45
46 30
68 15
45 45
'Hie halves
. of thefc
24. .
34 30

'7 Ч
39 45 ,
2

3
 15

The сотр.
66

55 30
72 45

il *
5

66 45

Slues

7431448
933S

8
°4

9832549
9958049
7
2
53744

9288095
7163019

4067366
5664062
2965416
6394390

3947439

9'354£5
32412.62
955OI99
7688418
918791:

The halves
33° '
ID JO

8 15
27 45
'Comps.
57
73 30
Ü1 4S
62 15

Halves
28 30
H Ч
3» 45
Coinps.

6 1 30
75 45
53 Ч

Half
30 45
Сотр.

59 Ч

Sines
5446390
5840153
1434926
4656145

8386706
9588'97
9896514
8849876

47715*88
2461533
5983246

8788171
9692309
îoi 2538

5112931

8594064

The fines of fmall arcs are then deduced in this manner. Front
the fine of 45' above determined, are found the halves^ which will be
thus;

45' o" . . ,, . . 130896
22 30 65449,4
i r 15 32?24»H

Nowthcfe laft two fines being evidently in the fame ratio as their
arcs, the fines of all the lefs finglc minutes will be found by fingle
proportion. So the 45th part of the fine of 45', gives 2909 for the fine
of ï' ; which may be doubled, tripled, ike, for the fines of 2', 3', &c,
up to 45'.

Then, from all the foregoing primary fines, by the theorems for
halving, doubling, or tripling, and by thofe for the fums and difte-r
rences, the reft of the fines are deduced, to compkat the quadrant .

But having thus determined the fines and cofines of the firft 30° of
the quadrant, that is the fines of the firft and Jail 30?, thofe of the
intermediate 30° are, by thcor. 4, found by one fingle fubtraotion for
each fine.

The fines of the whole quadrant being time compleatcd; -the tan-
gents are found by theor. 18, 19, 2O, namely for one half of,the quad-
rant by the 18th and igth, and the other half, by one finglc addition
or iubtraclion for each, by the 2Oth theorem.

And laftly, by theor. 24. and 25, the fecants are deduced from the
tangents by addition and fubtradion only.

, Among the various means ufed. for conftru£ring the canon of fines,
tangents and fecants, the writers above enumerated feem not to have
been poflefled of the method of differences, fo profitably ufed fince»
and fuit of all I believe by JJriggs, in computing his trigonometrical

caiiuu
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Canon and his logarithms, as we fhall fee hereafter when we come to
defcribc thofe works. They took however the iucceflive differences of
the .numbers after they were computed, to verify or prove the truth of
them j and if found errdneous, by any i r regular i ty in the laft differences,
from thence they had a method of correcting the original numbers
themfdves. At lead this method is ufed by Pitifcus, Trig. lib. 2, where
the differences are extended to the th i rd order.——In pa. 44, of the •
fame book alfo is dcfcribcd, for the firft t ime that I know of, the common
notation of decimal fractions as now ufed. And this fame notation
was afterwards defcribed and ufed by baron Ncpsrin pofitio4 and 5 of
his pofthumous work on the conftru&ion of logarithms, publifhcd by
bis ion in the year 1619. But the decimal fractions tÍK-mfelves may
be considered as having been introduced by Regiomontanus, by his de-
cimal divifion of the radius &c. of the circle ; and'from that time gra-
dually brought into ufe; but continued long to be denoted after the
.manner of vulgar fractions, by a line drawn between the numerator
and denominator, which laft however was foon omitted, and only the
numerator fet down with the line below it; thus it was firft 3iTf£,
thej iJJ- j afterwards omitting the line it became 313s, and Jaftly
'3I3 S-or 31-35 or 3!'35: As may be traced in the works of Victa and
others fince his time, gradually into the preíènt century.

Having often heard it remarked that the wordyi«, or in Latin and
FrenchyiViHJ, is of doubtful origin ; and as the various accounts which
ï have feen of its derivation, are very different from one nnother, it
niay not be amifs here to employ a few lines on this matter. Some
authors fay this is an Arabic word, others that it is the fmgle Latin
wordyfooi, and in Montucla's Hißoiredcs Mathématique^ it is conjec-
tured to be an abbreviation of two Latin words. The conjecture is
thus exprcfied by the ingenious and learned author of that excellent
hiftory, at pa. xxxiii among the additions and corrections of the firft
volume : " A l'occafion des fin us dont on parle dans cette page, come
d'une invention des Arabes, voici une etymologic de ce nom, tout-a-fait
heurcufe & vraifemblable. Je la dois à M.'Godin, de l'Académie
Royale des Sciences, Directeur de l'Ecole de Marine de Cadix. . Les
finus font, comme l'on fcait, des moitiés de cords ; & les cordes en
Latin fe nomment infcripta. Les fmus font donc ferrißis infcriptarum,
CG que probablement on écrivit ainfi pour abréger, S. Ins. Delà en-
fuite s'eft fait par abus le mot de fmus." Now ingenious as this
conjecture is, there appears to be little or no probability for the truth,
of'it. For, in the h'rft place, it is not in the lenft fupportcd by quo-
tations from any of the more early books to flicw that it ever'was the
practice to write or print the words thus S. Ins. upon which the con-
jecture is founded. Again, it is faid the chords are called in Latin
infiripta; and it is true that they Ibmetimcs nre fo; but I think they
are more frequently cMcAfubteiifte, and the fines fcmijjes fubtetifarum
°f the double arcs, which will not abbreviate into the word fmus.
"Ut it maybeiaid,whatreafon have we to fuppofe this word to be either
* Latin word, or the abbreviation of any Latin words whatever? that
tt feems but proper to feek for the etymology of wards in the language

D of
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of the inventors of the-things. For which rcafon it is, that we find the -
two'other words, tangens -Anafecans, are Latin, às they were invented
and ufed by authors who wrote in that language. Hut the fines are
acknowledged to have been invented and introduced by the Arabians,
and thence by analogy it would fcein probable that this is a word of
their language, and from them adopted, together with the ufe of it,
Ъу the Europeans. And indeed Lanibergius, in the zd pa. of hisi tri-
gonometry above-mentioned, ехрге/Пу (ays that it is Arabic: His
words arej Vox ßnus dralica eß, et proInde barbara ; fed cum longo ufu
apprâbata fit, ia commodior nonfuppetat, nequa/juam repudienda cfî : facile:
enim iriverbts nos ejje oportet, cum de rébus convertit. And Vieta fays
fomethingto the fame purport in pa. qofhisUnt'verfaliumfn/pfJiîonuiitacl
Canonem Mathematïcum Liber : His words are, Breve ßnus vocribulum,
cum ßtartis, Saracenis prafertim quam familiäre, non eß ab artißcibus
explodendum, ad laterum femijjium infcriptorum denotationem, Í3"í.

Guarinusalfois of the fame opinion ; in his Eitclidcs/fdauflus&c. iratf.
XX, pa. 307. he fays, SiN'US vero eß потен Ârabicum njtirfatum in banc
ßgmßcationem. a rnatbematicis ; although he was aware that a Latin ori-
gin was afcribed to it by Vitalis, for he immediately adds, Licet Vitalis
in fun Léxico Malhematico tx eovelitftnum appellation, qiitd cfaudat cur-
vitaíem arcai*

Long before I either faw or heard of any Conjecture or obfervation
concerning the etymology of the word ßnus, l remember that I ima-
gined it to be taken from the fame Latin word, fignifying breaft or
bofom, and that our fine was fo called allcgoricaily. I had obferved
that feveral of the terms in trigonometry were derived from a bow to
ihoot with, and its appendages; as arcus t\ic bow, chorda the ftring,
and fagitta the arrow, by which name the verièd fine, which repre-
fents it, was fometimcs called ; alfo that the tangens was fo called
from its office, being a line touching the circle, лп<\ Jecans from its cuf-
ting the fame; I therefore imagined that thejinus was fo called, either
from its refemblancc to the brcaft or bofom, or from its being a line
drawn within the boibm (finus} of the arc, or from its being that part
of the ftring (chorda) of a \>ov/'(areas) which is drawn near the breaft
(ftnus) in the aa of (hooting. And perhaps Vitalis's def init ion above-
quoted has fome allufion to the fame fmulitudc.

A l f o Vieta feems to al lude to the fame thing in call ing'/Jww an alle-
gorical word, in pa. 417 of his works as publ i ihed by Schooten, where,
with his ufual judgment and prccifion, he treats of the propriety of the
terms ufed in trigonometry for certain l ines drawn in and about the
circle, of which, as it very well defcrves, I ihall here extract thç prih-
öipal part, to fliew the opinion and arguments of fo great a man on1

thofe names. " Arabes autcm femíílcs infcriptas duplo, numeriffprse-
fertim acftimatas, vocaverunt allegoricc SINUS, atque ideo ipfam femi-
diametrum, qua; maxima eft lemiilium infcriptaruin, SINUM Тотим.
Et de us fuá mctlwdo cânones exataverunt qui circiimferuntur, fjjppu-
tante prasfertim Regiomontano bcne jufte & accurate, in iisctiam par-
ticulis qualiura fcmidiaineter adfumuur 10,000,000,

" Ex
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** Ex canonibus dcinde fiiiuum derivaverunl reccntiores canoncm
femiflium circumlcriptarum, quern dixerc Fcecundum ; & canonem
educarum c centro, quem dixerc t 'œcundiffimum & Beneíicum,
bypotcnufis addiótum. Atque adeo fern i fies circumfcriptas, nu-
nieris praeíèrtim xftimatas, voeavgi'unt Fœcundos Sinus numerolve
videlicet; quanquam nihil vetal Fcecuijdi ngmcn ftibftantivè accipi.
Bypotenufas amem Benéficas, vel ctiam fimpliciter HypotenuCas:
quoniam hypotenufa in prima ícrie fintis totius nomen retinet. Jta-
que ne novitate verborum res adùmbrctur, & alioqui fua artificibus
eo nomine debita prxripiatur gloria, prrupofita in Cânone Mathcniatico
c.anonicis numcri; mfcripîio, candide admonct primam' feriem efle
Canonem Sinum. in Iccunda vero, p.u'tcm canonis foecundi, partem
canonis fœcundiffimi, contjncri. In tertia, rcliquam.

5ane prx'ter infcriptas & circumfcriptas, circulum etiam adficiunt
я!!ж lineac геДж, vclut Incidentes, 'J'angentes, & Secantes. Verum
iljre voces fubftant ivae funt, non pcriplicriarum relativrc. Ac fccarc
quidem circulum linea rcfla tune intcll igitur, cum in duobus punclis
ipcat. Itaque non l o q u u n t u r bene" gcometricc, qui cduflas c centro
ad metas circuinfcríptarum vocant íbcantes impróprio, cum fecantes,
& tangentes ad certos ângulos vel pcripherias rcfcrunt. Immo vero
artem confundunt, cum his vocibus necefle habeat uti gcometra abs
Natione.

" Qiiavc fi quibus arridcat Arabum metaphor ; qu.-c quidem aut
Ornniiio retinenda videtur, aut onínino explodenda; ut fcmiflès in-.
Criptas, Árabes vpcant finus ; fie fcmiflès circumfcripta;, vocenfur
Profmus Amfinufve; & cduéta: è centro, Tranflinuofas. Sin allego-
r'a difpliccavt, geométrica fane infcriptarum &c circumícriptarum no-
•aina retineantur. Et cum eduftre è centro ad metas circumfcripta-
rum, non Iwbeant hattenus nomen certum neque elegans, voceantur
ftne profcmidiametri, quafi protenCne Itmidiainetrj , febabcntes ad fuás
circumfcriptas, ficut íèmidiametri ad infcriptas."

Againft the Arabic origine however of this word (finus] may be ur-
ed its being varied according to the fourth declcnfion of Latin nouns,
'ke manus ; and that if it were an Arabic word latinized, it would

jiavc been ranked under either the firft, fécond, or third declenfion, as
18 ufual in fuch .idopted words.

So that, upon the whole, it will perhaps rather fcem probable, that
the termfínus is the Latin word anfwering^o the name by which the
Saracens callecfthat line, and not their word itfelf. And this conjec-
ture íèems to be rendered ftill more probable by fome cxprcflions in
Pa. 4 and 5 of Otho's preface to Rheticus's Canon, where it is not only
'aid, that the Saracens called the half chord of double 4hc arc ßnin,
but alfo that they called the part of the radius lying between the' fine
a"d the arc finus vcrfus vcl fegitta, which arc evidently Latin words,
ar>d fcem to be intended for the Latin tranflations of the names by
which the Arabians called thcfc lines, or tb<c numbers exprelfing the
»ength,s of them.

D % OF
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trigonometrical canon of natural fines, tangents and fecants,
JL being now brought to a confiderable degree of perfection ; the

great length and accuracy of the numbers, together with the increaf-
ing delicacy and number of aftronomical problems and iphcrical tri-
angles, to the refolution of which the canon was applied, urged many
perfons, converfant in thofe matters, to endeavour to difcover fome
means of diminishing the great labour and time, rcquifi te for fo many
multiplications smd divifions, in fuch large numbers as the tables then
confuted of. And their chief aim was, to reduce the multiplications
and divifions to additions and fubtractions, as much as poffiblc.

For this purpofe, Nicholas Raymer Urfus Dithmarfus invented an
ingenious method, which ferves for one cafe in the fines, namely,
when radius is the firft term in the proportion, and the fines of two arcs
are the fécond and third terms; forheihewed that the fourth term or fine,
would be found by only taking half the fum or difference of the fines
of two other arcs, which ihottld be the fum and difference of the lefs
of the two former given arcs and the complement of the greater. This
is no more in effect than the following well-known theorem in trigo-
nometry: As half radius is to the fine of one arc, fois the fine 'of another
arc to the Cufine of-the difference minus 'the cofinc of the fum of the
faid arcs. The author publiihed this ingenious device in 1588, in his
Functamcniiim^/lrunsmia. And three or four years afterwards it was greatly
improved by Clavius, who adapted it to all proportions in the refolu-
tion of fpherical triangles, both for fines, tangents, fecants, verfed fines,
&c; and that whether radius be in the proportion or not. All which
he explains very fully in km. 53 lib. I. of his treatife on the djholabc.
This method, although ingenious,depends not on any abftract property
of numbers, but only on the relations of certain lines drawn in and
about the circle, and it was therefore rather'limited, and fometimes
attended with trouble in the application.

After perhaps various other contrivances, inceiTarit endeavours at
length produced the happy invention of logarithms, which are of di-
rect and univcrfal application to all numbers abftractedly confidered,
being derived from a property inherent in themfelvcs. This property
may be confidered, cither as the relation between a geometrical feries
of terms and a correfponding arithmetical one, or as the relation be-
tween ratios and the meafurcs of ratios, which comes to much the fame
thing, they having been conceived in one of thefe ways by fome of the
writers on this fubjcct, and in the other by the reft of them, as well as
in both wnys at different t imer, by the fame writer. A fummary idea
of this property, and of the probable reflections made on it by the firft
writers on logarithms, may be to the following effect.

The learned calculators, «beut the clofe of the i6th, and begin-
ning of the ly th century, finding the operations of multiplication and
divifion by very long numbers cf 7 or 8 places of figures, which they
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had frequently occasion, to p; f form in foVving problems relating to
geography 'and aftronomy, to be exceedingly troublcfome, fet them-,
felvcs to confider whether it was not pofliblc to find fomc method of
Icflening this labour, by fubfti tuting other eafier operations in their
flead. In purfuit of this object they reflected that, fince in -every
multiplication by a whole, number, the ratio, or proportion, of the
pïoduct to the multiplicand, is the fame as the ratio of the multiplier
to unity, it will follow that the ratio of the product to unity (which,
according to Euclid's definition of compound ratios, is compounded
pf the ratios of the faid product to the multiplicand and of the multi-
plier to uni ty) , mnft be equal to the fum of the two ratios of the mul-
tiplier to unity and of the multiplicand to unity. Confequently, if
they could find a fet of artificial numbers that iboiild be the reprefenta-
tives of, or fhoukl be proportional to, the ratios of all forts of number»
to unity, the addition of the two artificial numbers that ihould repre-
fent the ratios of any multiplier and mult ipl icand to unity, would an-
fwer to the multiplication of the faid multiplicand by the faid multi-
plier, or the fum arifing from the addition of the" faid reprefentative
numbers, would be the reprefentative number of the ratio of the pro-
duel to unity ; and consequently the natural number to which it ihould
be-found, in the table of the laid artificial or reprefentative numbers,
that the faid fum belonged, would be the product of the faid multipli-
cand and multiplier. Having fettled this principle as the foundation
of their wiihed^-for method of abridging the labour of calculations,
they refolved to compofu a table of fuch artificial numbers, or num-
bers that ihould be rcprefentatives of, or proportional to, the ratios of
all the common or natural numbers to unity.

The firft obfervation that natural ly occurred to them in the purfuit
of this fcheme, was that, whatever artificial numbers, íhould be chofen.
to reprefent the ratios of other whqle numbers to unitjs the ratio oi
equality, or of uni ty to uni ty, muft be repreientcd by o j becauíè that
ratio has properly no magnitude, fince, when it is added to, or fub-
tracted from, any other ratio, it neither increafes nor diminiihes it.

The fécond obfervation that occurred to them was, that any num-
ber whatever might be chofen at pleafurc for the reprefentative of the
ratio of any given natura l number to un i ty ; but that, when once fuch,.
choice was made, all the other repreíèntative numbers would be
thereby determined, bccaufe they muft be greater or lefs than that firit-
reprefentative number, in the fame proportions in which the ratios re-f
prefontcd by them, or the ratios of the correfponding natural numbers
to unity, were greater or lefs than the ratio of the faid given natural
number to unity. Thus, either ï, or 2, or 3, &c, might be chofen
for the reprefentative of the ratio of ю to I. But, if l be chofen for it,
the rcprciientatives of the ratios ofioo to ï and 1000 to \, which are
double and triple of the ratio of Ю to ï, muft be 2 and 3, and cannot
be any other numbers; and, if 2 be chofen for it, the rtprefentatives
of the ratios of 100 to ï and 1000 to ï wil l be 4 and 6, and cannot be

other numbers ; and, if 3 be .chofen for it, thç reprefentativcs of
tho
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tfae ratios of IDO toi and jooo to i will be 6 and g, and cannot be any
other numbers; and fo on.

The third obfervation that occurred to them was, that, as thcfc
artificial numbers were reprefentativcs of, or proportional to, ratios
of the natural numbers to unity, they muft be expreJlîoris of the num-
bers of fomc fmaller equal ratios that are contained in the faid ratios.
Thus, if ï be taken for the rcprcfeiitativc of the ratio of ю to I, then
3, which is the reprefentative of the ratio of 1000 to I, wil l exprefs the
number of ratios of ю to ï that are contained in the ratio of 1000 to ï, '
And ifj infteadof ï, we make 10,000,000, or ten millions, the reprefenta-
tive of the ratio of ю to ï, (in which cafe ï will be the reprefentative of
в very f m a l j ratio, or ratiuncula, which is only the ten-millionth part
of the ratio of i o to ï, or will be the repreientative of the io,ooo,oooth
root of ю, or of the firft or fmalleft of g,999,999 mean proportionals
interpofcd between í and'io), the reprefentative of the ratioof 1000 to
I, which will in this cafe be 30,000,000, wil l exprefs the number of
thofe ratiunculte, or fmall ratios of the 10,000,oooth root of ю to r,
which are contained in the faid ratio of 1000 to ï. And the like may'
be ihewn of the reprefentative of the ratio of any other number to
unity. And therefore they thought thefe artificial numbers, which
thus reprefent, or are proportional to, the magnitudes of the ratios'of
the natural numbers to unity, might not improperly be called the
LOGARITHMS of thofe ratios, fmce they expreis the numbers oif fmal-
ler ratios of which they are compofcd. And then, for the fake of
brevity, they called them the Logarithms of the fa'td natural numbers
tbemfelves, which are the antecedents of the faid ratios to unity, of
which they are in truth the reprcfcntatives,

The foregoing method of confidering this property, leads to much
the fame concluions as the other way, in which the relations between
a geometrical feries of terms, and their exponents, or the terms of an
arithmetical feries, are contemplated. In this latter way, it readily
occurred that the addition of the terms of the arithmetical feries cor-
refponded to the multiplication of the terms of the geometrical ferîes j
and that the arithmuticals would therefore form a fct of artificial num-
bers, which, when arranged in tables with their gcometricals, would
anfwer the purpofes defired, as has been explained above.

From this property, by af luming four quantit ies, two of them as
two terms in a geometrical feries, and the others as the two corref-
ponding terms of the arithmeticals, or artificials, or logarithms, it is
evident that all the other terms of both the two feries may thence be
generated. And therefore there may be as many fets or fcales of logar-
ithms as we pleafc, fmce they depend int irelyon the arbitrary aflumpi-
tion of the firft two arithmeticals. And all poflible natural numbers
may be fuppofcd to coincide with fome of the terms of any geometrical
progreflion whatever, the logarithms or arithmeticals determining
which of the terms in that progrcffion they are.

It was proper however that the arithmetical feries fliould be fp af-
fumed, as that the term о in it might anfwer to the term ï in the gep-
metricals ; othcrwifc the fum of the logaijihms of any two numbers

woujd.
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would be always to be diminiihcd by the logarithm of I, to give the
logarithm of the product of thofi: numbers : ior which reafon, making
Ò the logarithm of ï, andaflfiimihg any quantity whatever for the value
of the logarithm of any one number, the logarithms of all other num-
bers were thence to be derived. And hence, like as the multiplication
of two numbers is effected by barely adding their logarithms, ib divi-
iion is performed by fubtradting the logarithm of the one from that
of the other, raifing of powers by multiplying the logarithm of the
'given number by the index of the power, and extraction of roots by-
dividing the logarithm by the index of the root. It is alfo evident
that, in all fcales or iyftems of logarithms, the logarithm of o will be
infinite ; namsly, infinitely negative if the logarithms increafe with,
the natural numbers, but infinitely pofitivc if the contrary ; bccaufe
that while the geometrical (cries muft decreafe through infinite divi-
fions by the ratio of the progrcflîon, before the quotient come to О or
nothing; the logarithms, or arithmeticals, wi l l in like manner un-
dergo the cbrrefponding infinite fubtraitions or additions of the com-
mon equal dif ference} which equal increafe or decreafe, thus inde-
finitely continued, muft needs tend to an infinite rcfult.

This however was no newly difcovered property ofMiumbers, but
what was always well known to all mathematicians, being treated of
w the writings of Euclid, as alfo by Archimedes, who made great
ufc of it in his /irenarius, or treatife on the number of the fands,
namely, in affigning the rank or place of thofe terms, of a geoine-

.trical feries, produced from the mult ip l icat ion together of any of
the foregoing terms, by the addition of the correfponding terms of
the arithmetical feries, which ferved as tlie indices or exponents of
the former. And the realbn why tables of thefe numbers were not
fooncr compofed, was, that the accuracy and trouble of trigonome-
trical computations bad not íòpner,rendered them neceflary. It is
therefore not to be doubted that, about the clofe of the fixteenth and
beginning of the fcvcnteenth century, many pcrfons had thoughts of
inch a table of numbers, befidcs the few who are faid to have at-
tempted it.

Longomontanus has,by fome, been faid to have invented logarithms:
but this cannot well be fuppofed to have been much more than ja
idea, fmce he never publiihed any thing of the kind, nor ever laid
claim to the invention, though he lived thirty-three years after they
were firft publiihed by baron Neper, as he died only in 1647, when
they had been long known and received all over Europe. Some cir-
Cumftances of this matter are indeed related by Wood in his Athena
Qxanicnfes, under the article Briggs, on the authority of Oughtred
and Wingate, viz. " That one Dr. Craig a Scotchman, coming out
°f Denmark into his own country, called upon Joh. Neper baron of
Marchefton near Edenburgh, and told him among other difcourfes of
a new invention in Denmark (by Longomontanus as 'tis laid) to fave
the tedious mult ipl icat ion and divifiou in agronomical calculations.
Neper bcine; folicitous to know farther of him concerning this matter,
he could give uu other account of it, than that it was by proportion-

able
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able n,umf»ere. Which hint Neper taking, he deílrecí him at his re-
turn to call upon him again. Craig, after fome weeks had paíli-d,
did -fo, and Neper theninewed him a rude draught of that he called,
Canon mirabilis Lvgaritbmorum. Which draught, with ionic altera-
tions, he printing in 1,614, it came forthwith into the hands of our
author Briggs, and into thofe of Will. Oughtrcd, from whom the
relatjpn of this matter came."

Kepler alfo fays that one Jufte Byrge, affiftant aflronomer to the
landgrave of Hefle, invented, or projected, logarithms long before
Neper did, but that they had never come abroad on account of the
great refervednefs of their author with regard'to his own compofitions.
Byrge is alio faid to have computed a table of natural fmes for every
two féconds of the quadrant.
' But whatever may have been faid or conjectured concerning any
thing that may have b;en done by others, it is certain that the world
is indebted, for the firft publication of logarithms, to John Napier,
or Nepair *, or in Latin, Neper, baron of MerchHion, or Markinfton,
hi Scotland, who died the ^d of April 161$, at the age of 67 years.
Baron Napier added confiderable improvements to trigonometry, and
the frequent numerical computations he performed in this branch,
gave occafion to his invention of logarithms, in order to fave part of
the trouble attending thofe calculations j and for this reafon he
adapted his tables peculiarly to trigonometrical ufes.
• This difcovery he published in 1614, in his book intituled Mlrlficl
bgarithmorum canonis defcriptio, referving the conftruflion of the num-
bers till the fenfe of the learned concerning his invention ihould be
known. And, -excepting the conftruûion, this is a perfect work on

« The origine of which name Crawfurd informs us was from a (left) poerA/i aflion of
one of his ancestors, viz. Donald, fécond ion of [he carl of Lunox in thc.cimc of David the
fécond. '« Some Engh'fh writers, mißaking the impurt of the term tarou, having called
this celebrated perfon lord Napier, a fcotch nobleman. He was not indeed я peer of
Scotland ; hut the peerage of Scotland informs us, that he was of a very anticut. .honour-
able, and illuflriotii family ; that his ancellors, for many generations, had been poflisllcd of
fmulry baronies, and, amonglt others, of the barony of MerchiDnnn, which defended to
him tty the death of Ыь father in 1608. Mr. Briggs, then-fore, very properly fliles him
Van Mirebi/lonii. Now, according to Skcue, Jc iwttnmJi^nififeiimc. ' In this »calm (of
Scotland) lie is colled яп Barrone, qiilu li.ihlis his landet îminudiatolie in chiei« iif the
Icing, and lies power of I'it and .Callow и; Vojn tt ,Fun# ; c ju l t i lk was fiiilinfliuite and g in i j tod
be king Malcolmei qiiha gave power to the Влп онеь to have япе I'it, qiihairin \vemeu
condemned for thieft fuld be <lro\vncil, nnd ane Giillows, whereupon men thievct and
Xrefpaflowres, fuld be handed, conforme to the doome given in the B.nrron Court th*re-
.anent.' So that a Scotch baron, though no peer, was n e \ e i t h c l o f s a very cunfidcrahle
|)erfonns;e, both in dignity und power." Rtitfi ЕЦтоп L-a^ariihan.—The name of the i l luf-
trious inventor of logarithms, and his fami ly , has been variously \\ritten at diflerent
times, and on diflerent occafiims. In his o\vn Latin works, and in (perhaps) all oihcr
bookp in Latin, it is Nipir, or Htftrin Sara Mcrchi/limii: By .brigs*, in a letter to Archbi-
Лор XJÍher, he is called Napcr, lord of Mark'ufan : In Wright's translation of the logarithms,
which wasrevifed by the author himfelf» and publilbed in jOiO, he is called Ntpair, kartn
of Marebífon j and the fame by Crawfurd and fome others : But M'Kenzy and others
write it Napier, laran of Mmhijlmi ; which, being alfo the orthography now ufed by the
family, I fliall adopt in this work. 1 obferve alfo that the Scotch Compendium of Ho-
nour fays he was only Sir John Napi«!1) and that his fon and heir, Archibald, was the firft
lord, being raifed to that dignity in 1626. Bo this however as it may, 1 ftiall conform
to the common modes of expreffioii; and call him indifferently iarui NafUr or Ltd Nafur,

this
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'this kind oflogarithms, containing in effcetthe logarithms of all num-
bers, and the logarithmic fines, tangents, and fecants for every minute
°f the quadrant, together with the dcfcript ion and ufes of the tables»
as alfo his definition and idea of logarithms.

Napier explains his notion of logarithms by lines defcribed\or ge-
nerated by the motion of points, in th is manner: He firft conceives a
line to be generated by the equable motion of a point, which paflqg over
equal portions of it in equal (mall moments or portions of time : he then
confiders another line as generated by the unequal motion of a point, in
fuch manner, that, in the aforefiiid equal moments or portions of
time, there may be defcribcd or cut off, from a given line, parts which
fhall be continually in the fame proportion wilh the rcfpeotive remain-
ders, of that line, which had Before been left : then are the feveral
lengths of the firft line, tb.c logarithms of the correfponding parts of
the latter. Which defcription of them is fimilar to this, that the log-
arithms are a feries of quanti t ies or numbers in arithmetical progref-
fion, adopted to another /erics in geometrical progrcffion. The firft
or whole length of the line, which is diminiihcd in gòemetrical pro-
greflion, he makes the radius of a circle, and its logarithm о or no-
thing, reprefcnting the beginning of the firft or arithmetical l ine ;
and the feveral proportional remainders of the geometrical line, arc
the natural fines of all the other parts of the q u a d r a n t dccreafing down
to nothing, while the fucceffive incrcafmg values of the ar i thmetical
line, are the correfponding logarithms of thofc decreafmg fines. fo that
vvhile the natural fines decreafc from radius to nothing, their logarithms
increafe from nothing to infinite. Napier made the logarithm of radius
fo be o, that he might fave the trouble of adding and fubtracting it
m trigonometrical proportions, in which it fo frequently occurred ;
and he made the logarithms of the fines, from the intirc quadrant down
to o, to iiicrcafe, that they might be pofitive, and fo in his opinion
the eafier to manage, the fines being of more frequent ufe than the
tangents and fecants, of which the whole of the latter and half the
former wpuld, in his way, be of a different affeftion from the fines ;
for it is evident that the logarithms of all the fecants in the quadrant,
and of all the tangents above 4-5°, or. the half quadrant, would be ne-
Rativc, being the logar i thms of numbers greater than the radius, whoíè
logarithm is made equal to О or nothing.

As to the contents of Napier's table ; it conflits of the natural fines
•and their logarithms, for every m i n u t e of the quadrant . Like moil
°ther tables, the arcs are continued to 45 degrees from top to bottom
on the left-hand fide of the pages, and then returned backwards from
bottom to top on the r ight-hand f ide of the pages : ib that the arcs and
their complements, with the fines, natura l and logari thmic, Hand on
the fame line of the page, in fix columns; and in another column, in
the middle of the page, are placed the differences between the loga»
J'lthinic fines and cofines, on the fame lines, and in the adjacent co-
lumns on the right and left; thus making in all fevcn columns in
each page. Of thefe columns, the firft and fcvcnth contain the arc
a"d its complement, in degrees and minutes; the fécond, and fixth, tha

fine-and coline of each arc ; the third and fifth, the bgarithmic
É ' finç
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fine and cofine; and the fourth, or middle column, the difference be-*
tween the logarithmic fine and cofine which are in the third and fifth
columns.

To elucidate the defcription, the firil page of the table is here in-
fertcd. ч.-',- \ . ,/л

Qr. j o N + l -
min J Sinu3||Logaritbmi | Differentia jLogarithmi|l Sinus j
0

I
2

3
4

i-
8

9
IO

ï t
12

M
18

20

3.2

24

3
3

'">

oil Intinitum
z()og\\ 81425681
58i8|| 74494213
8727
11636
4544

20362
23271
26180
29088
3'997
34906
37815
40724
43632
46541
49450
5*359
55268
58177
61086
63995
66904
69813
72721
75630

81448
84357

70439560
67562746
65331315
6350809*9
61966595
60631284

594S34Ç3
58399857
57416759
56576646
55776222

S434S225

53093600
52522019.
51981356
5 1468431
50980537
50515342
50070827
49645239
49237030
48844826
48467431
48103763
47752859

8726511 47413852
-v- ! !

Intinitum
81425680
74494211
70439500.
67562739
65331304
63508083
61966573
60631256
59453418
58399814
57446707
56576584
55776149
550351564

5434SI29
53699734
53093577
52521881
51981202
51468361
50980450

50070603
49644995
49236765
48844539
48467122
48103431
47 7. í2 5°3
4744471

о
I
2

4
7

1 1
16
2Z

28

35
43
5

2

62
73
84
96
109
123
138
44
170
187
205
224
244
265
287

305
332
356

1OOOOOOO

IOOOOOOO

9999998
9999996
9999993

99999
8
9

99999
8
4

9999980
9999974
9999967
9999959
9999950
9999940
9999928
9999917
9999905
9999892
9999878

9999847

J_99_i?
8
Ji

9999813
9999795
9999776

9999756
9999736
9999714
999969,2
9999668
9999644

60

Ч
5
8

s?
5
6

55
54
53
5

2

5
1

5°49
48
4/
46

45 '
44
43
42

4°

$
37
36,
35
34
33
3*
31

381 |( 9599619! 30'

Befides the columns which are actually contained in this table, as
above exhibited and described, namely, the natural and logarithmic
fines, and the differences pf thefe, the fame table is made to ferve alfp
for the logarithmic tangents and fecants of the whole quadrant, and
for the logarithms of common numbers. For, the fourth or middlç
column contains the logarithmic tangents, being equal to the diffe-
rences between the logarithmic fines and cofmes when the'logarithm
of radius i» 9, bçcfiufe cofine : fine ; ; radius ; tangent, that is,

' i n
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hi logarithms, tangent = fine — cofine. Alfo the logarithmic fines
hiade negative become the logarithmic cofeeants, and the logarithmic
Cofines made negativeare thelogarithmic fecants ;becaufe fine : radius : :
radius : cofecant, and cofine : radius : : radius : fecant; that is, in

.logarithms, cofecant — о — fine =: — fine, and fecant — о — co-
fine =: — cofine. And to make it anfwer the purpofe of a table of
logarithms of common numbers, the author d i teas to proceed thus:
A number being given, find that number in any table of natural
fin.es, or tangents, or fecants, and note the degrees and minutes in its
are; then in his table find the corrcfponding logarithmic fine, or tan-
gent, or fecant, to the fame number of degrees and minutes) and it
W i l l be the required logarithm of the given пцтЬсг.

After his definitions and defcription of logarithms, Napier explains
his table, and illuftrates the precepts with examples, ihewing how to
take out the logarithms of fines, tangents, fecants,, and of common
numbers; as alfo how to add and fubtraft logarithms. He then pro-
ceeds to teach the ufes of thofe numbers ; and firft, in finding any
of the terms of three or four proportionals, ihewing how to multiply
and divide, and to find powers and roots, by logarithms: 2dly, in
trigonometry, both plane and fpherical, but efpecially the latter, in
Which he is very explicit, turning all the theorems for every cafe
into logarithms, computing examples to each in numbers, and then
^numerating a fet of aftronomical problems of the fphere which pro-
perly belong to each cafe. Napier here teaches alfo fomé new theo-
rems in fpherical trigonometry, particularly that the tangent of half
the bafe : tang, f fum legs : : tang, f- dif. legs : tang. £ the alternate
bafe; and the general theorem for what are called his five circular
Parts, by which he condenfes into one rule, in two parts, the theo-
rems for all the cafes of right-angled fpherical triangles, which had
been feparately demonftrated by Pitifcus, Lanibergius, Copernicus,
Regiomontanus, and others.

The defcription and ufe of Napier's canon being in the Latin lan-
guage, they were tranflated into Engliih by Mr. Edward Wright,
*n ingenious mathematician, and inventor of the principles of what
has commonly, though erroneoufly, been called Mercator's failing.
He fent the tranflation to the author, at Edinburgh, to be revifed by
«im before publication; who, having carefully perufed it, returned
lf with'with his approbation, and a few lines introduced befides into
the tranflation. But, Mr. Wright dying foon after he received it
back, it was after, his death publilhed, together with the tables, but
*-ach number to dntf'figure lefs, in the year 1616, accompanied with я
Dedication, by his fon Samuel Wright„ to'the Eaft-India Company,

alfo a preface by Henry Briggs, of whom we ihall prefcntly have
fion to fpeak more at large,' on account of the great /hare he
in perfeaing the logarithms. In this tranflation Mr. Briggs gave

the defcription and draught of afcale that had been invented by Mr.
right, and feveral other methods of his own, for finding the pro-

P°rtional parts to intermediate numbers, the logarithms having been
°nty printed for fuch numbers as were the natural fines of each mi-

E 2 nutc.
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nute. And the note which'baron Napier infertcd. in this EngHfli edi-
tion, and which was not in the original, was as follows: " But b'e-
" caule the addit ion and fubtraétion of thefe former numbers m'ay
" fecm fomewhat painfull, I intend (if it ihall plcafc God) in a fécond
" edition, to fet out fuch logarithms as ihall make thofe numbers
*' above written to fall upon decimal numbers, fuch as 100000000,
" 2OOOOOOOO, 300000000, &c. which are eafie to be added or abated
" to or from any other number." This note had reference to the
alteration of the fcale of logarithms in fuch manner, that i íhould
become the logarithm of the ratio of ю to ï, inftcad of the number
2'302585i, which Napier had made that logarithm in his table, and
which alteration had before been recommended to him by Briggs, as
•we ihall fee prefençly. Napier alio iníerted a fimilar remark in his
Robdohgia^ which he printed at Edinburgh in 1617.

The following is the preface to Wright's book, which, as far as
where it mentions the change from the L/atin into Englifh, is a literal
tranflation of the preface to Napier's original ; but what follows that,
is added by Napier himfclf. And I will ingly infert it here, as it con-
tains a declaration of the motives which led to this difcovery, and as
the book itfelf is very fcarce. " Seeing thcre'iç nothing, (r ight well
•bcldved ftudents in the mathematics) that is fo troublefome to Mathe-
matical! p'raotife, nor that doth more molcft and hinder Calculators,
then the Multiplications, Divifions, iquare and cubical Extractions
of great numbers, which befidcs the tedious expencc of time, arc, for
the moft part fubjefl to many llippery errors. I began therefore to
confider in my minde, by what certaine and ready Art I might remove
thofe hindrances, And fiaving thought upon many things to this pur-
pofe, I found at length fome excellent briefe rules to be treated of
(perhaps) hereafter. But amongit all, none more profitable then this,
which together with the hard and tedious Multiplications, Divifions,

and

* Of this ingenious man I Shall litre in fe r t . i n a note the following memoirs, as they
have been translated from a Latin piece taken out of the annals of Gonvilc and Caiue
.College in Cambridge, vi<s. '• 'Пив year (1615) died at London Edward Wright of Gar-
. verton in Norfolk, formerly a fellow of this college ; a man rcfpcftcd by all for the inte-
g r i t y and Simplicity of his manners, and alfo famous for bis Skill in the mathematical
fcicnccs : Infomuch that he was dtfervudly itilcd a moSl excellent mathematician by

.Richard Hackluyt, the author of an original trcatifc of our Jinglifh navigations. What
knowledge he had acquired in the Science of mechanics, and how ufefulïy he employed
that knowledge to the public as well as private advantage, abundantly appear both from
the writings he published, and from the many mechanicbl operations Slill extant, which
are Standing monuments of his great industry and ingenuity. He was the fir ft undertaker
of tliat difficult but ufeful work, by which a little river is brought from the town of Ware

'in a new Canal, to fupply the city of London with water; but hy the tricks of others he
'was hindered from compleating the work he had begun. Ho was excellent both in con-
trivance and execution, nor was ho inferior to the molt ingenious mechanic in the making
of instruments, either of brais or any other matter. To his invention is owing whatever
advantage Hondius's geographical charts have above others; for it was our Wright that
taught JodocusHondius the method of cnnftruAiii); them which wiisiill then unknown»

• but the ungrateful Hondhis concealed the name of the true author, and arrogated the
glory of the invention to hini lc l f . Of this fraudulent practice the good man could not
help complaining, and jufi ly enough, in the preface to his tre.itife of the Correilion of
lirrors in the Art of Navigation ; which he com'pofcd with excellent judgment, and after
long experience, to the src.it advancement of naval aSSairs. t'oi lhe improvement of

lliij
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ônd Extradions of rootes, doth alfo caft away from the worke it felfc,
even the very numbers themfelvcs that are to be multiplied, divided,
and refolved into rootes, and putteth other numbers in their place,
which pcrforme as much as they can dojcnely by Addition and Sub-
traction, Divifion by two, or Divifion by threcj which fecret inven-
tion, being (as all other good things arc) fo much the better as it ihall
be-the more common; 1 thought good heretofore to fet forth in La-
tine for the publique ufe of Mathematicians. But now fome of our
Countrymen in this Ifland well affected to thefe ftudies, and the more
Publique good, procured a moft learned Mathematician to trariflate
the fame into our vulgar Engliih tongue, who after he had finiihed
't> fcnt the Coppy of it to me, to bee fecnc and confidered on by myfclf.
I having moft willingly and gladly done the fame, finde it to bee moft
ехаД and precifely conformable to my minde and the originall. There-
fore it may pleafe you who are inclined to thefe ftudies, to receive it
from me and the Tranilator, with as much good will as we rccoui-
toend it unto you. Fare yee well-"

There are alfo extant copies of Wright's * tranflation with the date
*6i8 in the title; but this is not properly a new edition, but only the
old work with a new title page adapted to it (the old one being can-
celled), together with the addition of fixtecn pages of new matter,
«ailed " An appendix to the Logarithms, fhewing the practice of the
calculation of triangles, and alfo a new and ready way for the exact
finding out of fuch lines and logarithmes as are not precifely to be found
ift the canons." But we are not told by what author: probably it
was by Briggs.

m Befides the trouble attending Napier's canon, in finding the propor-
t'onal parts, when u fed as a table of the logarithms of common num-
bers, and which was in part remedied by the fore-mentioned contri-
vances of Wright and Briggs,( it was alfo accompanied with another
'nconvcnience, which arofe from the logarithms being fometimes +

Jhjs art he was appointed mathematical lecturer by the Eaft India Company, and read
""«ret in the houfe of that worthy knight Sir Thomas Sm^th, for which he had a yearly
j*lary of 50 pounds. This office he difcharged with great reputation, and mucl ixo the
"tisfaetion of his hearers. He publifhcü in Englilb a book on the doflrine of the fpUarc,
"id another concerning the conltruclion of fun-dials. He alfo prefixed an ingenious pre-
, ce tu the learned Gilbert's book on the load-Hone. By thefe and other bit writings, he
"as traufmiited his (ame to lateft pollerity. While he was yet a fellow of this college, he
could not be concealed in his private fludy, but was called forth to the public bufiqcfs of
tlle kingdom, by the queen's majefty, about the year 1593. He was ordered to attend the
curl of Cumberland in fome maritime expeditions. One of thefe be has given a faithful
account of, in the way of a journal or cphemeris, to which lie has prefixed an elegant hy-

. urographie al .chart of his own contrivance. A little before his death he employed him-
,''If about an Engliih tranflation of the book of logarithms, then lately found out by tht
Honourable baron Napier, a Scotchman, who had a great affection for him. This poAhu-
5?°us work of his was puhlifhcd foon after, by his only fon Samuel Wright, who was alfo a

•'«lolarof this college. He had formed many utherufelul dcfigns, but was hindered by death
jrom bringing them to perfection. Of him it may be truly faid, that he ftudied more to
'crve the public than himfelf i and though he was rich in fame, and in tlie premifcs of th«

r?1' ^ct 'lc '"^ l)oori t() Ilie fcandal of an ungrateful age."
Other anecdotes of him, as well as many other mathematical authors, may be found

n the curious hitlory of navigation by Dr. James Wilfop/ prefixed to Mr. Rgbtrtfon'l
« t i i t trcatifcuu thai fubjoit.

СГ



or additive, and íbmetimes — or negative, and which required there-
fore the knowledge of algebraic addition and fubtraction. And this
inconvenience was occafioned partly by making the logarithm of
radius to be o, and the fines to decreafe, and partly by the compen-
dious manner in which the author had formed the table; making the
three columns of fines, coftnes and tangents, to ferve alfo for the other
three of cofecants, fecants, and cotangents.

But this latter inconvenience was well remedied by John Speidell
in his New Logarithms, firft publiihed in 1619, which contained all
the fix columns, and in this order; fines, coimes, tangents, cotan-
gents, fecants, cofecants: and they werebefides made allpofitive,by be-
ing taken the arithmetical complements of Napier's, that is, they were
the remainders left by fubtrafting each of theie latter from юоооооо.
And the former inconvenience was more effectually removed by the
faid SpeitieH, in an additional table, given in the fixth impreflion of
the former work, in the year 1624. This was a table of Napier's
logarithms for the round or integer numbers ï, 2, 3, 4, 5, &c, to 1000,
together with their differences and arithmetical complements; as alio
the halves of the faid logarithms, with their differences and arithme-
tical complements; which halves confequently were the logarithms
of the fquare roots of the faid numbers. Thefe logarithms are how-
ever a little varied in their form from Napier's, namely, fo as to increafe

from ï, whofe logarithm is o, inftead of decreafmg to ï, or radius,
whofe logarithm Napier made o likewife ; that is, Speidell's logarithm
of any number n, is equal to Napier's logarithm of its reciprocal $ :
So that in this laft table of Speidell's, the logarithm of ï being o, the
logarithm of ю is 2302584, the logarithm of 100 is twice as much or
4605168, and that of 1000 thrice as much or 6907753.

This table is now commonly called hyperbolic logarithms, becaufe
the numbers exprefs the areas between the afymptote and curve of the
hyperbola, thofe areas being limited by ordinales parallel to the other

1 afymptote, the ordinales decreafmg in gocmetrical progreflion. Buo
this is an improper method of denominating them, as fuch areas may
Ъе made to denote any fyftem of logarithms whatever, as we ihall fhew
more at large in the proper place.

In the year 1619, Robert Napier, fon of the inventor of logarithms,
ptibliihed a new edition of his late father's Logaritbmorum Commit
Defcriptiy, together with the promifed Logarithmotum Canonis Con-
/Jruflia, and other mifcellaneous pieces written by his father and Mr.
Briggs.—Alfo one Bartholomew Vincent, abookfeller at Lugdunum,
or Lyons, in France, printed there an exact copy of the lame two
works in one volumn, in the year1 1620; which was four years be-
fore the logarithm^ were carried to France by Wingate, who was there-
fore erroneoufly faid to have firft introduced them into that country.
But I ihall treat more particularly of the contents of this work after
I have enumerated the other writers on this fort of logarithms.

In 1618 or 1619, Benjamin Urfinus, mathematician to the Ele£lor
of Brandenburg, publiihed, at Cologn, his Curfus Mathematical, in
Which j» contained a copy of Napier's' logarithms, with the addition

of
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of fome table? of proportional parts. And in 1624 Ъе printed at the
fame place, his Trigonometria, with a table of natural fines and their
logarithms, of the Napierian kind and form, to every ten féconds iu
the quadrant ; which he had been at much pains in computing.

In the fame year 1624, logarithms, of nearly the fame kind, wcrc
alfo publiihed, at Marpurg, by the famous John Kepler, mathemati-
СЩП to the Emperor Ferdinand the fécond, under the title of Chilias
^ogarithmorum ad Totjdcm Números Rotundos, pram'tjfa Dcmonßrationt
{'gitima Onus Logaritbmorum eorumquc Ufas, läc. and the year follow-
lng, a fupplemcnt to' the fame; being applied to round or integer
numbers, and to fuch natural fines as nearly coincide with them.
Thefe are exactly the fame fort of logarithms as Napier's, being the
fame logarithms of the natural fines of arcs beginning from the quad-
rant, whofe fine or radius is looooooo, the logarithm of which is
fluade o, and from thence the fines decreafing by equal différences,
down to o, or the beginning of the quadrant, whilft their logarithms
•ncraafe to infinity. So that the difference between this table and
Napier's confifts only in this, namely, that in Napier's table thearcof
the quadrant is divided into equal parts, differing by one minute each,
and confequently their fines, to which the logarithms are adapted, are
"rational or interminate numbers, and only exprefll-d by approximate
"ccimals ; whereas in Kepler's table, the radius is divided into equal

which are confidered as perfect and terminate fines, having
differences, and to which terminate fines the logarithms arc

"ere adapted. By this means indeed the proportions for intermediate
numbers and logarithms are eafier made, but then the correfpondmg
are.s are not terminate, but irrational, and only fet down to ail ap-
proximate degree. So that Kepler's Cable is more convenient as a
table of the logarithms of common numbers, and Napier's as theloga-
r 'thmic fines of the arcs of the quadrant. In both tables the logarithm
°* the ratio of то to ï, is the fame quantity, namely 23025852 ; and
as the radius, or greateft fine, is looooooo, whofc logarithm is made
P> the logarithms of the decuple parts of it will be found by adding
^3025852 continually, or multiplying this logarithm by 2, 3, 4, &c?aild hence the logarithm of I, the firft number, or fmalleft fine, in the
«blé, is 161180959, or 7 times 2302 &c.

Befides the two columns of the natural fines and their logarithms,
"•th the differences of the logarithms, this table of Kepler's confifts
a *° of three other columns; the firft of which contains the neareil
arcs> belonging to thofe fines, expreifcd in degrees, minutes and fé-
conds ; and the other two cxprefs what parts of the radiuaeach fine
J. equal to, namely, the one of them in 24th parts of the radius, and
^'riutes and féconds of them; and the other in Goth parts of the ra-
j '"s» and minutes of them. As a fpecimen I have here extraibd the
Wt page of (he table, printed exactly as in the work.
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Àácus
' Circuit cum

differentus.

go. 3. 46
to. n

8q. 23. 58

go. 44. 51
ii. 4 г

8i. 6. 33

81. 29. 26
14. 6

81. 53. 32
——г £ 6
82. 18. 38

»6 , 28
82. 45. 6

«3. 13. о
30. a o

83. 43. 20
. 3 ï. 4 о
84. 1 6. о

36. 30
84. 52. 30

85. 33- 39
4Î. 54

86. 22. 33
ï. 3. 4 z
87. 20. 15
í- 33- 45
90. о. о

SlNVS

eu numeri
abfoluti.

98500.00

98600.00

98700.00

98800.00

98900.00

99000.00

99100.00

99200.00

99300.00

99400.00

99500.00

99600.00

99700.00

99800.00

99900.00

IOOOOO.OO

Fartes vice-
fimas quarts.

23. 38. 24

2.3- 39- 50

23. 41. 17

23. 42. 43

23. 44. io

23- 45- 36

23, 47. 2

7.3. 48. 29

23- 49- 55

23. 51. 22

23. 52. 48

23. 54. 14

23- 55- 4i

23- 57» 7

23- S»- 34

24. о. о

L O G A R I T H M !
cumdifferentiis

101.58
1511.36 +

loi . ÍT
1409.89 +

lo i . 37
1308.52 +

I О I. Z 6

1207.26
т о г . ï 7

IIO6.09 +
loi. oö

1005.03 +
I OO. 96

904.07 +
roo. 85
803.22 +
too. 76
702.46
l oo. 65
6oi.8r
loo. 56
501.25 +
i o ç). 4 5
400.8o
> oo. 3.5
300.45 .
loo. z 5
200.2O
i o o. ï 5
ipo.05
ï о о. о 5

ОООООО.ОО

Partes
fexagenarise

59- 6

59- i°

59v 13

59- ï 7

59- 20

59- 24

59- 28

59- З1

59- 35

59-' 38

59- 42

59- 4б

59- 49

59- 53

59. 56

6о. о

To the table Kepler prefixes a pretty confiderable tr^ft, containing
the conftruftion of the logarithms, and a denionftration of their pro-
perties and ftruflure, in which he confiders logarithms, in the true and.
legitimate way, as the meafurcs of ratios, as mall be ihcwn more par-
ticularly hereafter in the next part, where I ihall treat of the conftruc-

'tion of logarithms. ' • '
Kepler alfo introduced the logarithmic calculus into his Rudolphine

tables, publiihed in 1627 > and infcrtcd in that work feveral logarith-
mic tables j as firft, a table fimilar to that above defcribcd, except
that the fécond, or column of fines, or of abfolute numbers, is omitted,
and inftead of it another column is added, fliewing what pnrt of the
quadrant each arc is equal to, namely the quotient, cxprefled in in-
tegers and fexagefimal parts, anfing from the dividing the whole'
quadrant by each given arc ; 2dly, Napier's table of logarithmic

- fines to every minute of the quadrant ; alfo two other/mailer tables
adapted for the purpofes ofeclipfes and the latitudes of the planets.—
J.i\ this work alfo Kepler gives a fummary account of logarithms, with,

thc
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"le defcription and ufe of thoíè that are contained in tliefe tables.
•And here it is that he mentions Juftus Byrgius, as having had loga-
ttthms before Napier publiihed them.

Befides the above, fome few others publiihed logarithms of the fame
fort about this time. — But let us now return to treat of the hiftory of
the common or Bn'gg's logarithms, fo called becaufe he firft com-
Puted them, and firft mentioned them, and recommended them to
Napier, inftead of the firft fort by him invented.

Mr. Henry Briggs, not lefs efteemed for his great probity and other
etninent virtues, than for his excellent Ikill in mathematics, was, at
Retime of the publication of Napier's logarithms, in 1614, profeifor
°f geometry in Grefham college in London, having been appointed
*be firft profeflbr after its inftitution ; which appointment he held till
January i6ao, when he was chofen, alfo the firft, Savilian profeflor
°f geometry at Oxford, where he died January the 26th, 163«, aged
about 74. years.

On the publication of Napier's logarithms, Briggs immediately ap-
plied himfelf to the ftudy and improvement of them. In a letter to
|Mr. (afterwards archbifhop) Uflier, dated the loth of March 1615,
"e writes " that he was wholly taken up and employed about the noble
Jlvention of logarithms lately discovered. " And again, " Napier

of Markinfton hath fet my head and hands at work with his new
admirable logarithms ; I hope to fee him this fummcr, if it pleafe
; for I never faw a book which pleafed me better, and made me
' wonder." Thus we find that Briggs began very early to com-

pute logarithms : but thefe were not of the fame kind with Napier's,
in which the logarithm of the ratio of ю to r was 2-3025851 &c. for
'•* Brigg's firft attempt he made ï the logarithm of that ratio ; and,

the evidence we have, he appears to be the firft perfon who
•Ormed the idea of this change in the fcale, which hcprefently and
pneroufly communicated both to the public in his leâures, and to
Jord Napier himfelf, who afterwards faid that he alfo had thought of
*he fame thing j as appears by the following extrait, tranflated from

«e preface to Briggs's Arithmetica Logarithmlca ; " Wonder not, fays
?c» that thefe logarithms are different from thole which the excellent

ar°n of Marchijhri publiihed in his Admirable Canon. For when I
..^Plained the doctrine of them to my auditors at Grefham College in
Condon, I remarked that it would be much more convenient, the lo-
Rarithm of the fine total or radius being О (as in the Canon Miríficas),
, 'he logarithm of the loth part of the faid radius, namely of 5« 44'

1 > were looooo &c. and concerning this I prefently wrote to the
uthor j alfo as foon as the feafon of the year and my public teach-

L'S would permit, I went to Edinburgh, where being kindly received
/ him, I ftaid a whole month. .But when we began to converfe
bout the alteration of them, he faid that he had formerly thought of
. and Wifhed it ; but that he chofe to publifh thofe that were already'

oth *'" ̂ ucn time as '"s ^i^ure an^ health would permit him to make
, "ere more convenient. And as to the nature of the change, he
°llght it more expedient that о mould be made the logarithm of ï,

F and
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and looooo &c. the logarithm of radius, which I could nof but ack-
nowledge was much better. Therefore, rejecting thofe which I had*
before prepared, I proceeded at his exhortation to calculate thefe; an J
the .next fummer I went again to Edinburgh, to ihew him the prin-
cipal of them : and ihould have been glad to do the fame the third
fummer, if it had pleafcd God to fparc him fo long."

So that it is plain that Briggs was the inventor of the prefent fcale
of logarithms, in which ï is the logarithm of the ratio of 10 to iy
and 2 that of 100 to ï, &c. and that the ihare which Napier had in
them, was only advif ing Briggs to begin at the lowcft number ï, and
make the logarithms, or artificial numbers, as Napier had alfo called!
them, to increafe with the natural numbcis in/lead of decreaftng ;
which made no alteration in the figures that exprcfled Briggs's loga-
rithms, but only in their affection or figtis, changing them from ne-
gative to pofttive ; fo that Briggs's firft logarithms

В Num,

IO"
•ooi

•or
•ï
ï

IO
too
IOOO

10"

N

— il
-3
— 2

— l
O

l

to the numbers in the fécond column of the annex-
ed tablet, would have been as in the firil co lumn;
but after they were changed, as they arc here in the
third column; which is a change of no eflcntial dif-
ference, as the logarithm of the ratio of ю to ï, the
radix of the natural fyftem of numbers, continues
the fame, a change in the logarithm of that ratio be-
ing the only cireumftance that can eflentially alter
the fyftem of logarithms, the logarithm of ï being o.
And the reafon why Briggs, after that interview,
rejected what he had before done, and bep-an anew,
Was probably becaufc he had adapted his new loga-
ri thms to the approximate fines of arcs, inftcad of the round or in-
teger numbers, and not from their being logarithms of another fyftem^
as were thofe of Napier.

On Briggs's return from Edinburgh to London the fécond time,
namely in 1617, he printed the firft thoufaird logarithms, to eight'
places of figures befides the index, under the title of Logaritbmorum
Chilias prima. But thcfc feem not to have been publifhed t i l l after
the death of Napier, which happened on the third of April 1618, as
before-faid ; for in the preface to them Briggs fays, " why thefe loga-
rithms differ from thofe ict forth by their шоЛ i l íuf t r ious inventor, of
ever refpe£tful memory,, in his Сами Mirificus, IT is то BE HOPED
his pofthumous. work w i l l fhordy make appear." And as Napiir, af-
ter communication had with Briggs ил the fubjcdt of altering the
fçale of logarithms, had given notice, both in Wright's tranflation,
and in his own Rabdologia, printed in 1617, of his intention to alter
the fcale (though it appears very planely that he never intended to
compute any more), without making any mention of the ihare whicli
Briggs had in the alteration, this gentleman modeftly gave the above
hint. But not finding any regard paid to it in the faid pofthumous
.work, publifhed by lord Napier's fon in 1619, where the alteration is
again adverted to, but ft ill without any mention of Briggs j this gen-
tleman thought he could not do lefs than ilate the grounds of that al«

tcration
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Deration himfclf, as they are above extracted from his work publiflicd
>« 1624.

Thus, upon the whole matter, it fecms evident that Mr, Briggs,
JChcther he had thought of this improvement in the conltrmaion of
logarithms, of making ï the logarithm of the ratio of ю to I, before
f°rd Napier, or not, (which is a fecret that could be known o n l y to
Napier h imfc l f ) , was the firll perfon-who communicated the idea of
luch an improvement to the world; and that he did th i s in his lec-
tures to his auditors at Grefham College in the year 1615, very foon
after his perufa! of Napier's Canon Mirißcits Lcgarithmornm in the
3'ear 1614. He alfo mentioned it to Napier, both by letter in the;
fame year, and on his firft vifit to him in Scotland in the fummcr of"
the year 1616, when Napier approved the idea, and faid it had already
°ccurcd to himfclf , and that he had determined to adopt it. It would
therefore have been more candid in lord Napier to have told the world
"ï the fécond edition of this book, that Mr. Briggs had mentioned
this improvement to him, and that he had thereby been confirmed
Ш the refolution he had already taken, before Mr. Brigg-s's commu-
nication with h i m , to adopt it in that his fécond edit ion, as being
better fitted to thr decimal notation of arithmetic which was in gene-
ral ufc. Such a declaration would have been but a piece of juf t ice
to Mr. Briggs; and the not hav ing made it, cannot but incl ine us to
fufpcft that lord Napier was dcftrous that the world fhould afcribe to
him alone the merit of this very ufeful improvement of the loga-
fithms, as well as that of having or ig inal ly invented them; though,
'f the having firft communicated an invention to the world be fumci-
ent to in t i t le a man to the honour of hav ing firll invented it, Mr.
Briggs had the better ti t le to be called the firft inventor of this happy
improvement of logarithms.

In .1620, two years after the Cbilias Prima of Briggs c.ime out,
j^lr. Ed wúibG unter publ i fhed his Canon of Triangles, which contains
the artificial or logarhhmctic fines and tangents, for every minute, to
'even places of figures, bcfides the index, the logarithm of radius be-
ing jo'o &c. Thcfc logarithms are of the k i n d laft agreed upon by
Napier and Briggs, and they were the firft tables of logari thmic fines
"•nid tangents that were publiihed of this fort. Gunter alfo in 1627
reprinted the fame in his book De Sffiere et Radis, together with the
Chillas Prhna of his old colleague Mr. Briggs, he being profcflbr of
Aftroriomy at G re/ham college when Briggs was profcflbr of Geo-
nietry there, Gunter Iviving been ekiEU-d to that office the fixth of
March 1619, and enjoyed it t i l l his death, which happened on the
tenth of December 1626, about the forty-fif th year of his age. In
1623 a'f° Gunter applied ihefe logarithms of numbers, /Ws and tan-
gent's, to flraight lines drawn on a ru ler ; with which proportions in
common numbers and trigonpmetry were refolved by the mere appli-
cation of a pair'of compailes; a method founded on this 'propcrtv, that
fhe logarithms of the terms of emial ratios are equid i f fercnt , ' This
'nftrument, in the form of a two-foot fcalc, is now in common ufe
fpr navigation and other purpoles, and is commonly called the Gun-

F a, ' tcr.
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ter. He alfo greatly improved the fcflor for the fame ufes. Gunter
was the firft who ufed the word co-fine for the fine of the complement
of an arc. He alfo introduced the ufe of arithmetical complement»
into the logarithmical arithmetic, as is witnefled by Briggs, chap, xv,
Arith. Log. And it has been iâid that he ftarted the idea of the
logarithmic curve, which was fo called becaufe the fegments of its
axis are the logarithms of the correfponding ordinales.

The logarithmic lines were afterways drawn in various other ways.
In 1627 they were drawn by Wingate, on two feparate rulers, iliding
ãgainft each other, to fave the ufe of compafles in refolving propor-

/ tions. They were alfo in 1627 applied to concentric circles, by
/.•'. f , - - n ' • Oughtred. Then in aJpeetaT form by a Mr. Milburne of York-1

, ihire, about the year 1650. And laftly, in 1657, on the prefent flid-
ing rule, by Seth Partridge.

The difcoveries relating-to logaritlims were carried to France by
Mr. Edmund Wingate, but not firft of all as he erroneou/ly fays in
the preface to his book. He publiflied at Paris, in 1624, two fmall
traits in the/French language; and afterwards at London, in 1626,
an Englifh edition of the fame, with improvements. In the firft of
thefe he teaches the ufe of Gunter's ruler ; and in the other, that of
Briggs's logarithms, and the artificial fines and tangents. Here are
contained alfo tables of thofc logarithms, fines, and tangents, copied
from Gunter. The edition of thefe logarithms printed at London
in 1615, and the former editions alfo I fuppofe, has the units figures
difpoied along the tops of the columns, and the tens down the mar-
gins, like our tables at prefent; but the whole logarithm, which was
only to fix places of figures, in the angle of meeting. Which is the
firft ínftànce that I have feen of this mode of arrangement.

But proceed we now to the larger ftrudtureof logarithms.
Briggs had continued from the beginning to labour, with great; in-

duftry, at the computation of thofe logarithms of which he before
publiihed a ihort fpecimen in fmall numbers. And in 1624 he pro-
duced his jtritbmetica Logaritbmica^ a ftupendous work for fo ihort a
time ! containing the logarithms of 30000 natural numbers, to four-
teen places of figures befides the index, namely from I to 20000« and
from 90000 to looooo; together with the differences of the loga«.
rithms. Some writers fay that there was another thiliad, namely from
looooo to loiooo; but none of the copies that I have fcen have more
than the 30000 above-mentioned, and they were all regularly ter-
minated in the ufual way with the word FINIS. The preface to thefe
logarithms contains, among c/ther things, an account of the alteration
made in the fcale by Napier and hjmfelf, from which we before gave
an extrait ; and an earned folicitation to others to undertake the com-
putation for the intermediate numbers, offering to give inftruétions.
and paper ready ruled for that purpofe, to any perfons fo inclined tq
contribute to the completion of fo valuable a work. In the introduc-
tion he gives alfo an ample treat i fe on the conftruition and ufes of thefe
logarithms, which will be particularly defcribed hereafter.—_ By
this invitation, and other means, he ftad hopes of collecting materials
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for the logarithms of the intermediate 70000 numbers, whilft he ihoul<J
employ his own labour more immediately upon the canon of logarith-
mic fines and tangents, and fo carry on both works at once; as indeed
they were both equally neceflary, and he himfelf was now pretty far
advanced in years.

Soon after this Adrian Vlacq, or Flack, of Gouda in Holland, com-r
.pleated the intermediate feyenty chiliads, and republiihed the 4ritbmti
'tea Logaritbmiea at that place, in 1627 and 1628, with thofe inter-
Mediate numbers, making in the whole the logarithms of al/ numbers
to looooo, but only to ten places of figures. To thcfe was added a
teble of artificial fines, tangents and lecants, to every minute of the

Briggs himfelf lived alfo to complcat a table of logarithmic fines
and tangents for the hundredth part of every degree, to fourteen places
°f figures befides the index; together with a table of natural fines for
the fame parts to fifteen places, and the tangents and. fecants for the
fame to ten places; with the conftruition of the whole. Thefe table»
Were printed at Gouda, under the care of Adrian Vlacq, and .moftly
finiihed offbefore 1631, though not publiihed til l 1633. But his death,
which then happened, prevented him from compleating the application
fnd »fesof them. However, the performing of this office, when dy-
"ig, he recommended to his friend Henry Gcllibrand, who was then
Profeflor of Aftronomy in Grefham college, having fuccecded Mr.
Gunter in that appointment. Gellibrand accordingly added a pre-
face and the application of the logarithms to plane and fpherical tri-
gonometry &c. and the whole was printed at Gouda, by the fame
printer, and brought out in the fame year, 1633, as the Trigonometria
•drtificialis of Vlacq, who had the care of the piefs, as abovefaid.
/ h i s work was called Trigonometria Britannica ; and befides the arcs
Ш. degrees and centefms of degrees, it has another column containing
the minutes and féconds anfwering to the lèverai centefms in the fir»
column.

In 1633, as mentioned above, Vlacq printed, at Gouda in Hol-
land, his Trigonometria Artifidalis : five Magnus Canon Triangulorum
Logaritbmuus ad Décadas Secundorum Scrupulorum conßruflut. This
Work contains the logarithmic fines and tangents to ю places of ti«
'ßures, with their differences, for every ю íécouds in the quadrant.
To them is alfo added Brigg's table of the firft 20000 logarithms, but
carried only to ю places of figures befides the index, with their dif-
ferences. The whole is preceded by a defcription of the tables, and
the application of them to plane and fpherical trigonometry, chiefly
*xtraaed from Briggs's Trigonometria Britannica, mentioned above.

Gellibrand publiihcd alfo, in 1635, An Jnßitution Trigonametr!callt
containing the logarithms of the firft loooo numbers, with the natural
«ncs, tangents and fecants, and the logarithmic fines and tangents,
for degrees and minutes, all to feven places of figures befides the
"idex ; as. alfo other tables proper for navigation ; with the ufes of the
Wbole, Gellibrand died the cth of February 1636, in the 40th year
Pf his age, f.o the great lofs of the mathematical world..

Befidcs
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Befides the pcrfons hitherto mentioned, who were moftly computers
pf logarithms, many others have alfo publifhed tables of thofe artifi-
cial numbers, more or lefs compleat, and fometimes improved and
varied in the manner and form of them. I ihall here juf t advert to a
few of the principal.

In 1676, D. Henripn publifhed, at Paris, a treatife concerning
Briggs's logarithms of common numbers from ï to 20000, to eleven
places of figures ; with the fines and tangents to eight places only.

In 1631 was printed at London, by one George Miller, a book,
containing Brigg's logarithms, with their differences, to ten places of'
figures befides the index, for all numbers to jooooo j as alfo the logar-
ithmic fines, tangents, and fecants for every minute of the quadrant j
•jvith the explanation and ufes in Engliih. •

The fame year 1631, Richard Norwood publifhed hhTrigonemetrie;
in which we find B'riggs's logarithms for all numbers to 10000, and
for the fines, tangents and iecants to every minute, both to íèven,
places befides the index.—In the conclufton of the trigonometry he
complains of the unfair practices of printing Vlacq's buok in 1627 or
1628, and the book mentioned in the laft article. His words are,
*' Now whereas lhave here, and in fundry places in this book, cited
Mr. Briggs his Aritbjnctica Logaritbntca, (left I may feem to abule the
reader), you are to underftand not the book put forth about a month
fince in Engliih, as a tranflation of his, and with the fame title j be-
ing1 nothing like his, nor Worthy his name ; but the book which him-
fclf put forth with this title in Latin, being printed at London, anna
1624. And here I have juft occafion to blame the ill dealing of thefe
men, both in the matter before mentioned, and in pr int ing a fécond;
edition of h\s AritbmeticaLogariibmica in Latin, whilft he lived, againft
his mind and liking ; and brought them over to fell , when the firft were
unfold} fo fruflrating thofe additions which Mr, Briggs intended in
his fécond edition, and moreover leaving out fome things that were in
the firft edition of fpecial moment. A practice of very ill confequcncc,
and tending to the great diiparagcment of fuch, as take pains in thi$
kind."

Francis Bonaventure Cavalerius p,ublifbed at Bologna, in 1632,
his Direflcrlum Generale Urantimetricwn, in which are tables of Brigg's
logarithms of fines, tangents, fccants, and vcrfed fines, each to eight
places, for every fécond of the firft five minutes, for every five féconds
from five to ten minutes, for every ten féconds from ten to twenty
minutes, for every twenty féconds from twenty to th i r ty minutes, for
every thirty féconds from 30' to i° 30', and for every minute in the
reft of the quadrant j which is the firft table of logarithmic veri'ed
fines that I know of. In this book are contained alfo the logarithms
of the firft ten chiliads of natural numbers, namely from ï to lOooo,
difpofcd in this manner, all the twenties at top, and from j to igon
the fide, the logarithm of the fum being in the fquare of meeting.
Jn this work alfo I think Cavalerius iirftgave the method pf finding
the area or fpherical furface contained by various arcs dcfcribcd on
;he furface of a fpherc.

Alto
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Alfo in the Trigonometria of the fame author, printed in 1643, ke-
fiJes the logarithms of numbers from ï to 1000, to eight places, with
tbeir differences, we find both natural and logarithmic fines, tan-
gents and fecants, the former to feven and the latter to eight places :
Namely, to every 10" of the firflr 30 minutes, to every 30" from 30'
to 1°; and the fame for their complements, or backwards through
the laft degree of the quadrant ; the intermediate 88° being to every
liinute only.

Mr. Nathaniel Roe, " Paftor of Benacrc in Suffolkc," alfo redu-
ced the logarithmic tables to a contracted form, in his Tabula Legaï-
itbmicís, printed at London in 1633. Here we have Briggs's logar-
ithms of numbers from I to 100000, to eight places ; the fifties
placed at top, and from I to 50 on the fide ; alfo the firft four figures
°f the logarithms at top, and the other four down the columns. They
Contain alfo the logarithmic fines and tangents to every looth part of
degrees, to ten places.
. Ludovicus Frobcnius publifhed at Hamburgh, in 1634., his Clavis
Vnlvcrfa Trigonometria, containing tables of Briggs's logarithms of
numbers from ï to 2000 ; and of fines, tangents, and fecants, for
every minute ; both to fcven places.

But the tables of logarithms of common numbers was reduced to
]ts moft convenient form by John Newton, in his Trigonometria Brl~
tannifa, printed at London in 1658, having availed himfclf of both
tbe improvements of Wingnte and Roe, namely, uniting Wingate's
difpofition of the natural numbers with Roe's contracted arrangement
°f the logarithms, the numbers being all difpofed as in our beft tables
at prefent, namely, the units along the top of the page, and the tens
^ovvn the left-hand fide, alfo the firft three figures of each logarithm
hi the firft column, and the remaining five figures in the other co-
'iirnns, the logarithms being to eight places. This work contains
?'fo the logarithmic fines and tangents, to eight figures befides the
mdex, for every looth part of a degree, with their differences, and
for loooth parts in the firft three degrees.—In the preface to this work,
Newton takes occafion, as Wingate and Norwood had done before,
as well as Briggs himfelf, to cenfure the unfair practices of fome other
Publifhers of logarithms. He fays, " In the fécond part of this infti-
tution, thou art prefentcd with Mr. Gellibrand's Trigonometric,
'aithfully tranilated from the Latin copy, that which the author liim--
"^f publiihed under the title of Trigonometria Britannica, and not that
^hich Vlacq the Dutchman Itiles Trigonometria /frtifeta/is, from
whofe corrupt and imperfcft copy that feems to be tranflated, which'is
«Unongft us generally known by the name of GellíbranJs Trigonometry,
but thofe who either knew him, or have perufed his writings, can tel-
*!ne that lie was no admirer of the old fcxagenary way of working, nay,
*hat he did prcferre the decimal way before it, as he hath abundantly
*eftified in all the examples of this his Trigonometry, which differs
[r5>m that other which Vlacq hath publiihed, and that which hath
"itherto borne his name in Englifh, as in the forin ; fo likewife in
*",e matter of it -t for in the two Tail-mentioned editions, there is fome-

tlung



thing left out in the fécond chapter of plain triangles, thé third c
ter wholly omitted, and a part of the third in the fpherical, but iri this
edition nothing, fomething we have added to both, by way of expla-
nation and demonftration."

In 1670, John Caramuel publiihed his Matfiejis Nova, in which are1

contained lOOO logarithms both of Napier's and Briggs's form, as alfo
IOOO of what he calls the Perfect Logarithms, namely the fame ao
thofc which Briggs firft thought of, which differ from the laft only'in
this, that the one incrcafes while the other decreafes, the radix, or lo-
garithm of the ratio of ю to r, being the fame in both.

The books of logarithms have íínce become very numerous, but the
logarithms are moftly of that fort invented by Briggs, and which are
now in common ufe. Of thefe the moll noted for their accuracy or
uíèfulnefs, befidcs the works above-mentioned, arc Vlacq's fmall vo-
lume of tables, particularly that edition printed at Lyons in 1670;
alfo tables printed at the fame place in 1760 $ but moft efpecially the
tables of Sherwin and Gardiner. Of thefe, Sherwin's Mathematical
Tables m 8vo, form the moft compleat collection of any, containing,
befidefi the logarithms of all numbers to loidoö, thermes, tangents,
fecants, apd verfed fines, both natural and logarithmic, to every mi-
nute of the quadrant. The firft edition was in 1706; but the third
edition, in 1742, which was revifed by Gardiner, is efteemcd the moft
correct of any : as to the laft or fifth edition, in 1771, it is fo erro-
neoufly printed, that no dependence can be placed in it, and it is the
moft inaccurate book of tables I ever knew ; I have a lift of fcveral
thoufand errors which I have corrected in it.

Gardiner alfo printed at London, in 1742, a quarto volume of
" Tables of Logarithms, for all numbers from ï to 102100, and for
the fines and tangents to every ten féconds of each degree in the quad-
rant ; as alfo, for the fines of the firft 72 minutes to every fingle fé-
cond : with other ufeful and neceflary tables;" namely^ a table of
Logiftical Logarithms, and three fmaller tables to be ufed for find-
ing the logarithms of numbers to twenty places of figures. Of thefe
tables of Gardiner, only à fmall number was printed, and that by
iubfcription ; and they are now in the higheft eftimation of any loga-,
jithms for their accuracy and ufeful nefs.

An edition of Gardiner's collection was alfo elegantly printed at
Avignon in France, in 1770, with fome additions, namely, the fines
and tangents for every fingle fécond in the firft four degrees, and a
fmall table of hyperbolic logarithms copied from a treatife on Flux-
ions by the late ingenious Mr. Thomas Simpfon : but this is not quite
fo correct as Gardiner's own edition. The tables in all thefe books
are to feven places of figures.

" The logarithmic canon ferves to find readily the logarithm of
any alfigned number ; and we are told by Dr. Wallis,' in the fécond
volume of his Mathematical Works, that an antilogarithmic canon,
or one to find as readily the number correfponding to every logarithm,
was begun he thinks by Mr. Harriot the algebraift (who died in 1621)
and completed by Mr. WalterWarner, the editor ot Harriot's works,

before
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Before 1640; which ingenious performance it fcsms was loft, for want
°f encouragement to publ i fh it."

" A- frhal l fpecimen of fuch numbers was publiihsd in the Philofo-
phical Translations, for the year 1714, by Mr. Long of Oxford ; but
{t Was not t i l l 1742 that a complete ant i logar i thmic canon was pub-
lifhed, by Mr. James Dodfon, wherein he has computed the numbers
correfponding to every logarithm from l to юоозо, to H places of
%ures."

Since the preceding account was written, and whilft it was in the
pfefs, there has been printed at Paris, " Tables Portatives de Logar-
ithmes, publiées a Londres par Gardiner," &c. This work is moft
Beautifully printed in a neat portable 8vo volume, and contains all
lhe tables in Gardiner's 4to. volume, with íòme additions'and improve-

But with what degree of accuracy remains yet to be detcr-
And on this, as well as fcveral other occafions, it is but juf-

to remark the extraordinary fpirit and elegance with which the
learned men and the artifans of the French nation undertake and exe-
cute works of merit.

T H E C O N S T R U C T I O N
о F

L O G A R I T H M S , & c .
ÎTAVING dcfcribed the feveral forts of logarithms, their rife and
J-i invention, their nature and properties, and given fome account
°f the principal early cultivators of them, with the chief collections
*hat have been publiihed of fuch tables ; I proceed now to deliver a more
Particular account of the ideas and methods employed by each author»
*nd the peculiar modes of conftruftion which they made ufe of.

And firft of the great inventor himielf, lord Napier.
Napier's Cmßrufllon of Logarithms.

The inventor of logarithms did not adapt them to the feries of na-
tural numbers ï, 2, 3, 4, 5, &c, as it was not his principal idea to
^xtend them to all arithmetical operations whatever ; but he confined
"is labours to that circumflance which firft fuggefted the neceflity of
the invention, and adapted hislogirithms to the approximate numbers
exprefling the natural fines of every minute in the quadrant, as they
had been fct down by former writers on trigonometiy.

The fame reftridled idea was purfucd through his method of con-
the logarithms. As the lines of the fines of all arcs, are parts

e radius, or fine of the quadrant, therefore called thefînus totus or
le fine, he conceived the line of the radius to be defcribed, or run

°vcr, by a point moving along it in fuch manner, that in equal portions
°ftirne it generated, or cut off, parts in a decreasing geometrical pro-
Sreflion, leaving the lèverai remainders, or fines, in geometrical pro-
Ereffion alfo; whilft another point, in an indefinite line, defcribed equal
Parts of it in the fame equal portions of time ; fo that the refpeftive fums
°* thefe, or the whole Hue generated, were always the arithmeticals or

G logarithms
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logarithm's of tliofc fines, í hus, az is the given radius upon Sines-
which all the iincs are to be taken, and A&c the indefinite
line containing the logarithms ; thcfe lines being each gene-
rated by the motion of a point, beginning at A, a. Now at
the end of the ift, ad, 3d, &tc, moments, or equal firall
portions of time, let the moving points be found at the
places marked ï, 2, 3, &c ; then /a, zi, Z2, /,3, &c, will be
the feries of natural lines, and Ao (or o), Ai, Á2, АЗ, &c,
will be their logarithms ; fuppofing die point which gene-
rates az to move every where with a velocity dccrealing in
proportion to its diftance from z, namely, its velocity in the
points o, ï, 2, 3, &c, to be refpeftivcly as the diftances zo,
zi, 7,2, 7,3, &c, whilft the velocity of the point generating
the logarithmic line A&c, remains conftantly the fame as at
firft in the point A or 0. ' ice

Hitherto the author had not fully limited his fyftcm or fcale of
logarithms, having only fuppofed one condition or limitation, namely,
that the logarithm of the radius az íhould be o. But two indépendant
conditions, no matter what they are, were necefTary to limit the fcalc
or fyftcm of logarithms. It did not occur to him, that it was proper
to form the other limit by affixing fome particular value te- an aligned
number, or part of the radius : but as another condition was necef-
fary, he aflumed this for it, namely, that the two generating points
íhould begin to move at a, A with equal Velocities ; .or that the incre-
ments ai, Ai, defcribed in the firft moments, íhould be equal ; as he
thought this circurhllancc would be attended with fome little eafc in
the computation. And this is the rcafon that, in his table, the natural
fines and their logarithms, at the compleat quadrant, have equal dif-
ferences -, and this is alfo the rcafon why his fcale of logarithms happer»
accidentally to agree with what have imce been called the hyperbolic
logarithms, which have numerical differences equal to thofc of their
natural numbers at the beginning ; except only that tliele latter increafc
with the natural numbers, and his on the contrary decreafe ; the lo-
garithms of the ratio of lo to ï being the fame in both, namely
2-30258509.

And here by the way it may be obferved, that Napier's manner of
conceiving the'generation of the lines of the natural numbers and
their logarithms, .by the motion of points, is very ilmiJar to the man-
ner in which Newton afterwards confidered the generation of magni-
tudes in his doflrine of fluxions ; and it is alfo remarkable that, in
art. 2. of the Habitudtnes Logarithmorum t<f fuorttm natiiraliutn numero-
rnm inviccm in the appendix to the Conßtuallo Logarithmorum, Napier
fpcaks of the velocities of the increments or decrements of the loga-
rithms, in the fame way as Newton does, namely of his fluxions,
•where he ihcws that thofe velocities, or fluxions, are inverfely as
the fines or natural numbers of the logarithms ; which is a neceuary
confcqucnce of the nature of the generation of tho(b lines as defcribed
above; with this alteration however, that now the; radius az muft be
confidercd as generated by nn equable motion of the point, and the
indefinite Une A &c by a motion mcreaiing in th« lame ratio as the

other
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before dccreafed ; which is л fuppofition that N.ipicr muft have.
«ad in view when he ftated that relation of the fluxions.

Having thus limited his fyftcm, Napier proceeds, in the- pofthumous
^ork of 1619, to explain his conftruiliou of the logarithmic canon ;
a'id this he effecis iu various ways, but chiefly by generating, in a
v.ei'y cafy manner, a fcrics of proportional numbers and their arithmc-
ticals, or logarithms ; and then finding, by proportion, the logarithm*
to the natural fines, from thofc of the neareft numbers among the
O riginal proportionals.

After describing the neccflkry cautions he made ufe of to prcfcrvc a
Jufficient degree of accuracy, in lo long and complex a procds of calcu-
'ation ; fuch as annexing fevcral ciphers, as decimals feparatcd by a point
*° his primitive numbers, and rejecting the decimals thence resulting
after the operations were 'com pleated, letting the numbers down to the
fieareft Unit in the laft figure ; and teaching the arithmetical proceffcs
°f adding, fubtrafting, multiplying, and dividing the l imits between
jvhich certain unknown numbers muft lie, Co as to obtain the limit*
"«tween which the refults muft alfo fall ; I fay, after defcribing fuch
particulars, in order to clear and fmooth the way, he enters on the great
field of calculation itfelf. Beginning at radius юоооооо, hef i r f tcon-
ftrufts feveral defcending geometrical feries, but of fuch a «ature that
they are all quickly formed by an cafy continual fubtrailion, and a
divifion by 2, or by io, or loo, &c, which is done by only removing
the decimal point fo many places towards the left hand, as there are
ciphers in the divifor. Heconftrufts three tables of fuch feries : The
*rft of thefe confifts of 100 numbers, in the proportion of radius to
radius minus ï, or of юоооооо to 9999999 ; all which are found by
°4ly fubtra£Ung from each its loooooooth part, which part is alio
found by only removing each figure 7 places lower : the laft of thefe
ÏOo proportionals is found to be 9999900-0004950.

The 2nd table contains 50
numbers, which are in the
Continual proportion of the
firft to the laft in thefirft table,

of юоооооо. ooooooo
î° 9999900.0004950, or'near-
v the proportion of 100000

99999 » fbefe therefore are

No.
l
2

î

4
kc.

50
loo

f irll Table.
I OOOOOOO.OOOOOOO
9999999.0000000
9999998.0000001
9999997.0000003

&o nil the looth

term, which will In

9999900.0004950

га Table.
! ООООООО.ОООООО

99999OO1OOOOO°
9'9998°o'°oiooo
9999700-003000
act to the 501)1 term
9995001. 322927

by only removing the figures of each number 5 places lower,
a'id fubtrafling them from the fame number : the lafl of thefe he finds
to be 9995001.222927. And a fpeciuicn of thefe two tables is here

The 3d table confifts of 69 columns, and each column of twenty-
.с numbers or terms, which terms, in every column, arc in thccon-

l'4ual proportion of looootn 9995, that is, nearly as the firft is to
Jaft in .the ad table ; and as 10000 exceeds 9995 b v the aoooth

the terms in every column wil l be conftruftcd by dividing each
number bv 2, removing the figures of the quotient 3 places

?wer, and then lubtrafting them ; and in this way it is proper to con-
only the iirft column of 21 numbers, the laft of which wi l l be

G 2 9900473.5780;
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9900473.5780: but the ift, 2d, 3d, &c, numbers in all the columns,
are in thé continuai proportion of roo to 99, or nearly the proportion
of the firft to the laft in the fírít column ; and therefore thcfe will be
found by removing the figures of each preceding number 2 places
lower, and fubrrafting them, for the like number in the next column;
A fpecimen of this 3d table is as here below.

'lhe 3d Table.
Terms

i
z
3
4

&c
zí

ift Column.
JOOOOOQO.OOOO

9995000.0000
9990001.5000
9985007.4987
9980014.9950

&c till
9900473.5780

2 ml Column.
9900000.0000
98950^0.0000
9890102.4750
9885157.4137
9880214.8451

&c
9801468.8414

3d Column.

9801000.0000
9796099.5000
9791201.4503
9786305.8495
9781412.6967

&c
9703454.1549

&c t i l l the 69 Column.

&c for the
4th, 5th, 6th,
7th, &c col.
till the laft

or

5048858.8900
5°4й334-4б°5
5043811.293*
5041189.3879
5038768.7435

kc
4998609.4034

Thus he had, in this 3d.table, interpofed between the radius and
its half, 68 numbers in the continual proportion of 100 to 99 ; and
interpofed between every two of thefe 20 numbers in the proportion
of loooo to 9995 : and again, in the 2d table, between 10000000 and
9995000, the two firft of the„3d table, he had 50 numbers in the pro-
portion of looooo to 99999 : And laftly, in the ift table, between
looooooo and 9999900, or the 2 firft of the 2d table, 100 numbers
in the proportion of 10000000 to 9999999. Thatis, in all about
1600 proportionals; all found in the moft fimplc manner by little
more than eafyfubtraft ions; which proportionals nearly coincide with
all the natural fines from 90' down to 30°.

To obtain the logarithms of all thofe proportionals, he dcmonftrates
fevcral properties and relations of the numbers and logarithms, and
illuftrates the manner of applying them. The principal of theie pro-
perties arc as follows: ift, that the logarithm of any fine is greater
than the difference between that fine and the radius, but lefs than the
faid difference when increafcd in the proportion of the fine to radius*;
and 2dly, that the difference between the logarithms of two fines, is
lefs than the difference of the fines increafcd in the proportion of the
lefs fine to radius, but greater than the faid difference of the fines in-
creafed in the proportion of the greater fine to radius t-

* By thin firit theorem, r being radiun, the logarithm ui the fine j, in between r—t

and r; and therefore, when ï differs hut little fromc, the logarithm of í will he

nearly equal to r ', the arithmetical mean between the limit» r—t and

~—r; but ftill nearer to t—/ \/— or —--Jri, the geometrical mean between

the faid limits.

t By this ftcond theorem, the difference, between tjic logarithms of the two fines 3

and/, lying between the limits r and "-^r, will, when thofe fine» differ Ьщ

little, be nearly equal to —r or -——--ZU-, t|icir arithmetical mean í

. S—, ' ' S—,
or nearly —-—-r, the geometrical mean; or nearly rr jfr— tr, by fi)bf)itutin£, in

the laft denominator, { . S 44 for ^ Si, to which it it nearly cmial.

Hence,
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,,Hence, by the ift theorem, the logarithm of 10000000, the radius
°r firft term in the firft table, being o, the logarithm of 9999999, the
ad term, will be between ï and 1,0000001, and will therefore be equal
to. ï '00000005 very nearly : and this will be alfo the common difference
Of all the terms or proportionals in the firft table ; and therefore by
the continual addition of this logarithm, there will be obtained the
logarithms of all theie 100 proportionals : confequently 100 times
the faid firft logarithm, or the laft of the above fums, will give
JPO.ooooo5, for the logarithm of 9999900,0004950, the laft of the laid
ïoo proportionals.

Then, by the 2d theorem, it eafily appears that .0004950 it the dif-
ference between the logarithms of 9999900.0004950 and 9999900, the
«aft term of the firft table and the 2d term of the fécond table ; this

being added to the laft logarithm, gives 100.0005000 for the
logarithm of the faid 2d term, as alfo the common difference of the
Ipgarithms of all the proportionals in the ad table ; and therefore by
Continually adding it, there will be generated the logarithms of аЦ flieíc
proportionals in the ad table ; the laft of which is 5000.025, aauvev-
lr»g to 9995001.222927 the laft term ofthat table.

Again, by the aa theorem, the difference between the logarithms
°f this laft proportional of the ad table, and the ad tdrm in the firft
column of the 3d table, is found to be 1.2235387 ; which being added
to the laft logarithm, gives 5001.2485387 for the logarithm of
9995OOO, the faid ad term of the 3d table, as ali'o the common dif-
ference of the logarithms of all the proportionals in the firft column of
that table ; and this therefore, being continually added, gives all the
logarithms of that firft column, the laft of which is 100024.97077,
the logarithm of 9900473.5780, the laft term of the faid column.
. Finally, .by the ad theorem again, the difference between the loga-

rithrns of this laft number and 9900000, the firft term in the ad co-
lumn, is 478.3502 ; which being added to the laft logarithm, gives
Io°5°3'32io for the logarithm of the laid firft term in the 2d column,
as well as the common difference of the logarithms of all the numbers
ßn the fame line in every line of the table, namely, of all the ift terms,
°f all the ad, of all the 3d, of all the 4th, &c, terms in all the columns ;
and which therefore, being continually added to the logarithms in the
foft column, will give the correfponding logarithms in all the other
c°lumns.

•And thus is compleated what the author calls the radical table, in
Which he retains only one decimal place in the logarithms (or aruficl-
?^1 as hevalways calls them in his traft on the conftruftion), and four
il the naturals. A fpecimen of the table is as here follows.

Radica l Table.
Terms

I
2

3
4

ice
it

lit Column.
Naturals.

ICOOC-OCO.OOOO
9995000.0000
9900002.5000
9985007.4987
9980014.9950

ÍCC t i l l
9000477.^780

Ai'tifici.
о

5OOI.1
10001-5
I5UOV7
20005.0
be

iopoir.0

id Column.
M aturais.

9900000.0000
9895050.0000
9890101.4750
' A i S f W - 4 W
9880:14.8451

fcf
g8ri46H.A4n

Artilic).
100503.3
105501)/!
110505.8
115507.1
120508.3

«£C

1OO<|2Ü.1

ògth Column.
Naturals.

5048858.8900
5046,33.4605
5043811^932
5041189.3879
5038768.7435

fee
4ooR6oo 40^4

Artificials
68341» 5.8
^839227.1
6844118.3
6849119.6
6854150.8

&c
Л074К0.8

Having
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Having thus, in the moft cafy manner, compleated the radical table,
by little more than mere addition and fubtradtion, both for the natu-
ral numbers and logarithms ; the logarithmic lines were eafily deduced
from it by means of the zd theorem, namely, taking the fum and
difference of each tabular fine and the nearelt number in the radical
table, annex 7 ciphers to the différence, divide the refult by the fum,
and half the quotient will be the difference between the logarithms of
the faid numbers, namely, between the tabular fine and radical number ;
confequently, adding or fubtrafting this difference, to or from the
given logarithm of the radical number, there will be obtained the loga-
rithmic fine required. And thus the logarithms of all the fines froin
radius to the half of it, or from 90° to 30=, were perfected.

Next, for determining the fines of the remaining 30 degrees, he
delivers two methods. In the firft of thcfe he proceeds in this man-
ner : Obfcrving that the logarithm of the ratio of 2 to ï, or of half
the radius, is 6031469.22, of 4 to one is the double of this, of 8 to ï
is triple of it, &o ; that of 10 to ï is 23025842.34, of 20 to ï is the
fum of the logarithms of 2 and 10, and fo on by compofition for the
logarithms of the ratios between ï and 40, 80, 100, 200, &c, to
looooooo ; he multiplies any given fine, for an arc lefs than 30 de-
grees, by fome of thefc numbers, till he finds the produit nearly
equal to one of the tabular numbers ; then by means of this and the
fécond theorem, the logarithms of this produft is found ; to which
adding the logarithm that anfwers to the multiple abovementioned,
the fum is the logarithm fought, But the other method is ilill much
cafier, and is 'derived from this property, which he dcmonflrates,
namely, as half radius is to the fine of half an arc, fo is the cofine of
the faid half arc to the fine of the whole arc ; or as f radius : fine of
an arc : : cofine of the arc : fine of double the arc ; hence the loga-
rithmic fine of an arc is found, by adding together the logarithms of
half radius and of the fine of the double arc, and then fqbtracling the
logarithmic cofine from the fum,

And thus the remainder of the fines, from 30° dc-wn to o, are eafily
obtained. But in this latter way, the logarithmic fines for full one
half of the quadrant, or from о to 45 degrees, he obferves, may be
derived ; the other half having already been made by the general
method of the radical table, by one eafy divifion and addition or fub-
traftion for each.

I have dwelt the longer on this work of the inventor of logarithms,
becaufe I have not fecn in any author an account of his method of
conftru&ing his table, although it is perfectly different from any other
method ufed by the later computers, and indeed almoft peculiar to
his fpecies of logarithms. The whole of this work mamfefts great
ingenuity in the defigner, as well as much accuracy. But notwith-
ftanding the caution he took to obtain his logarithms true to the
neareft unit in the laft figure fet down in the tables, by extending the
numbers in the computations to lèverai decimals, and other.means ;
he had been difappomted of that end, either by the inaccuracy of his
afliftant computers or tranfcribers, or through fome other caufe ; ás
the logarithms in the table are commonly very inaccurate, It is re-

markable
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ttiärkable too that in this traft on the conftruftion of the logarithms,
Lord Napier never calls them logarithms, but every where artificials,
as oppofcd in idea to the natural numbers : and this notion of natural
and artificial numbers I take to have been his firft idea of this matter,
and that he altered the word artificials to logarithms in his firft book,
on the description of them, when he printed it, in the year 1614, and
that he would alio have altered the word every where m this pofthuT
mous work if he had Jived to print it : for-in the two or three pages
of appendix, annexed to the work by his foil from Napier's papers,
be again always calls them logarithms. This appendix relates to the
change of the logarithms to that fcale in which ï is the logarithm of
the ratio of ю to ï, the logarithm of ï, with or without ciphers, being
о ; and it appears to have been written after uriggs communicated to
him his idea of that change.

Napier here in this appendix alfo briefly defcribes Готе methods
by which this new fpeeies of logarithms may be conftruftcd. Having
fuppofcd о to be the logarithm of ï, and ï with any number of ciphers,
is loooooooooo, the logarithm of io; he direAs to divide this logarithm
of ю, and the iucccifive quotients, ten times by 5, by which divifions
there will be obtained thefc other ten logarithms, namely 2000000000,
400000000, 80000000, 16000000, 3200000, 640000, .128000, 25600,
Siao, 1024 : then this laft logarithm, and its quotients, being divided
ten times by 2, will give thefe other ten logarithms 512, 256, 128, 64,
32, 16, 8, 4, 2, ï. And the numbers anfvvering to thcle twenty loga-
rithms, we aje direftcd to find in this manner; namely, extract the
5th root of ю (with ciphers), then the 5th root of that root; and fo
on for ten continual extractions of the 5th root ; fo mall thefc ten roots
be the natural numbers belonging to the firft ten logarithms, above
found in continually dividing by 5 : Next, out of the lalt 5th rootvveare
to cxtraft the i'quare root, then the fquare root of this laft root, and fo
on for ten fuccetfive extradions of the fquare root ; fo iliall thefe laft
ten roots be the natural numbers correfponding to the logarithms or
quotients arifmg from the laft ten divifions by the number 2. And
from thefc twenty logarithms, ï, 2, 4, 8, 16, £c, and their natural
numbers, the author oblerves that other logarithms and theirnumbers
may be formed, namely by adding the logarithms and multiplying
their coiTcfpomíent numbers. It is evident that this procefs would
generate rather an antilogarithmic canon, fuch as Dodlon's, than the
table of JHriggs ; and that the method would alfp be very laborious,
fince, befidcs the very troublcfomc original extractions of the 5th roots,
all the numbers Would be very large, by the multiplication of which
the fucccffivc fecondary natural numbers are to be found.

Our author next mentions another method of deriving a few of the
Primitive numbers and their logarithms, namely, by taking continually
geometrical means, firft between ю and ï, then between ю and this
mean, and again between ю and the laft mean, and fo on ; and taking
the arithmetical means between their correfponding logarithms. He
then lays down various relations between numbers and their logarithms,
luch as that the produfts and quotients of numbers, anfwerto thefums
a'id differences of their logarithms ; and that the powers and roots of

numbers,
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numbers, ahfwer to the prodilfts and quotients of the logarithms by the
index of the power or root, &c ; as alfo that, of any two numbers,
whofe logarithms are given, if each number be railed to the power
denoted by the logarithm of the other, the two rcfuJts will be equal.
He then delivers another method of making the logarithms to a
few of the prime integer numbers, which' is well adapted for cou-
ilruiling the common table of logarithms. This method ealily follows
from what has been faid above, and it depends on this property, that
the logarithm of any number in this fcale, is ï lefs than the number
of places or figures contained in that power of the'given number whole
exponent is 10000000000 or the logarithm of 10, atleaftas to integer
mumbers, forthey really differ by afraftion, as is Ihewn by Mr. Briggs
in his illuftrarioris of thefe properties, printed at the end of this
appendix to the conftruclion of logarithms. I ihall here fet down one
more of thcfe relations, as the manner in which it is cxpreflcd is ex-
aftly fimilar to that of fluxions and fluents, and it is this : Of any.
two numbers, as the greater is to the lefs, ib is the velocity of the
increment or decrement of the logarithms at the lefs, to the velocity
of the increment or decrement of the logarithms at the greater: that
is, in our modern notation, as X : T : : y to x, where x and y are the
fluxions of the logarithms of JiTand T.

Kepler's Cniflruflion of Logarithms.

The logarithms of Briggs and Kepler were both printed the fame
year, 1624; but as the latter arc of the fame fort as Napier's, I ihall
here give the author's conilruftion of them, before we proceed to that
of Bnggs's.

We have already (pa. 31 & feq-} defcribcd the nature and form of
Kepler's logarithms, mewing that they are of the fame kind as Napier's,
but only a little varied in the form of the table. It may alfo be added
that, in general, the ideas which thcfe two matters iiad on this fubjcft,
were of the fame nature, only it was more fully and methodically laid
down by Kepler, who expanded, and delivered in a regular fcience,
the hints that were given by the illuftrious inventor. The foundation
and nature of their methods of conftruftion, are alfo the fame, but
only a little varied in their modes of applying them. Kepler here firft
of any treats of logarithms in the true and genuine way of the mea-
fures of ratios, or proportions *, as he calls them, and that in a very
full and fcientific manner: and this method of his was afterwards fol-
lowed and abridged by Mcrcator, Hallcy, Cotes, and others, as we
ihall fee in the proper places. Kepler firft creûs a regular and purely
mathematical fyftem of proportions, and the meafures of proportions,

* Kepler almoft always ufes the term proportion infteatl of ratio, which 1 alfo ih.ill «le
in \ny account of his work, as well as conform in expreflbn» and notations to his oilier
peculiarities. It may alfo be here remarked, that,l ohfcrvr. ihe fame pracYicc in defcri-
inng the worki of other authors, the better to convey thu idea of their fcvoral methods
and Rue. Дпа this may ferve to account for fume ieeming inequalities in the language
of this hiftory.

treated
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at confiderable length in a number of propofitions, which are
fully and chaftcly dcmonftratcd by genuine mathematical reafoning,
and illuftratcd by numerical examples. This part .contains and dc-
ttionflrates both the nature and the principles of the llrufture of loga-
rithms, And in the .fécond part he applies thole principles in the
aftual conftruftion of his table, which contains only 1000 numbers
and their logarithms, in the form as we before delcribcd : and in this
Part he indicates the various contrivances made ufc of in deducing the
logarithms of proportions one from another, after a few of the Icad-
lng ones had been firft formed by the general and more remote prin-
ciples. He ufes the name logarithms, given them by the inventor,
kcingthe nloft proper, as expreifing the very nature and cflencc ofthofe
Artificial numbers, and containing as it were a definition in the very
Harne of them ; but without taking any notice of the inventor, or of
the origin ofthofe ufcful numbers.

As this traft is very curious and important in itfelf, and is befides
Very rare and little known, inftead of a particular defcripti.on only, I
íhaíl here give a brief tranflation of both the parts, omitting only the
dcitionftrations of the propofitioils, and fome rather long illuilrations
of them.

f The book is dedicated to Philip, landgrave of Heile, but is without
Clther preface or introduction, and commences immediately with the
lubjeft of the firft part, which is intituled Tbe Demon ßrat'ion of the
»trufïurc of Logarithms ; and the contents of it arc as follows.

Poflulate ï. That all proportions equal among thcmfclvcs, by what-
ever variety of couplets of terms they may be denoted, are mealured
°r exprefled by the fame-quantity.

•dxiûm ï. If there be any number of quantities of the fame kind, the
proportion of the extremes is underflood to be competed of all the
proportions of every adjacent couplet of terms, from the tiril to the
»aft.

ï Propo/ition. The mean proportional between two terms divides
the proportion ofthofe terms into two equal proportions.

m 2. Of any number of quantities, regularly increnfmg the
divide the proportion of the extremes into one proportion

than the number of the means.
Poßttlatc 2. That the proportion between any two terms, is divifi-

into any number of parts, until thole parts become lefs than any
quantity.

An example of this fciUon is then infertcJ in я (mail table, in dividing the proportion
l l lch is between ю ami 7 into 1073741814 equal pints, by :is many mean proportionals

' nnting one, namely, by taking the mean proportional between ю and 7, then the muan.
"Ween ю and this mean, and the mean betwoun l o a m l the lal f , and Го on for 30 moans, or

3° «traitons of the fquare root, the laft or -?oth of which roots is 9999999996C7Sios64<îo
n« the joth power of 2, which is 1073741 8j4,fhcttrs into how типу parts the proportion

ei k t e n I0 nn^ 7> OJ l>etween IOO° ^с Я1и' 7°° ^'c> 's divided by 1073741814 means
fcc ?f which parts is equal to the proportion between 1000 &c, and the 3Oth mean 999

<•' that is the proportion between 1000 ice and 999 &c, is the 1073741814111 p.ir; of the
• °portiori between ю and 7- Then by a l fuming the fmall diftcrcnce oooof.coooj.^iiyq.
j3'op, for the meafurc of ihc very fitiall clement of the proportion of ю to 7, or for the

° °^ .llle pr°pnrt i l'n of I00° &c to 999 &с> ог for the logarithm of this laft terra,
ul i ipiyiug it by I07374i8î4, the number of parts, the produit will give 35607.494X1
' 4400 fwr the logarithin ef tht lefs term 7 or 700 itc.

' H Po/ïu/ate
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Pofîuîati 3. That the extremely fmall quantity or clement of я pro-
portion, may be meafured or denoted by any quantity- whatever j as
for inftance, by the difference of the terms 'ofthat element.

2 Propißtion> Of three continued proportionals, the difference of
the two firft has to the difference of the two latter, the lame propor-
tion which the firft term has to the ad, or the ad to the 3d.

3 Prop. Of any continued proportionals, the greateft terms have the
greateft difference, and the leaft terms the leaft.

4 Prep. In any continued proportionals, if the difference of the great-
eft terms be made the meafure of the proportion between tbcm, the dif-v
fercncc of any other couplet will be lefs than the true meafure of their
proportion.

5 Prop. In continued proportionals, if the difference of the greateft
terms be made the meafure of. their proportion, then the proportion of
the greateft to any other term wi l l be greater than their difference.

6 Prop. In continued proportionals, if the différence of the greateft
term and any one of the lei's, taken not immediately next to it, be made
the meafure of their proportion ; then the proportion which is between
the greateft and any other term greater than the one before taken, will
Ъе lefs than the difference of tliofc terms ; but the proportion which is
between the greateft term and any one lefs than that firft taken, wil}
Ъс greater than their difference.

7 Prop. Of any quantities placed according to the order of their
magnitudes, if any two fucceinve proportions be equal, the three fuc-
certivc terms which conftitutc them, wil l be continued proportionals;

8 Prop. Of any quantities placed in the order of their magnitudes,
if the intermediates lying between any two terms, be not among the
mean proportionals which can be interpofed between the faid two
terms, then fuch intermediates do not divide the proportion of thofe
two terms into commenfurablc proportions.

Beides the ilemonftrations, asufiml, fcvcral definitions ire here given; atof commenfu«
raMe proportions, &c.

9 Prop, When two exprcflible lengths are not to one another as
two figurate numbers of the fame fpecies, fuch as two fquares, or two
cubes ; there cannot fall between them other exprefliblc lengths,
which ihall be mean proportionals, and as many in number as that
fpecies-requires, namely, one in the fquares, two in*the cubes, three
in the biquadrats, &c.

loProp. Of any exprcflible quantities, folbwing in the order of
their magnitudes, if the two extremes be not in the proportion of two
fquare numbers, or two cubes, or two other powers of the fame kind ;
none of the intermediates divide the proportion into commenfurables-

i i Prop. All the proportions, taken in order, which are between
expreffiblc terms that arc in aritlnncticul proportion, are incprnmen-
furable to one another. As between 8, 13, 18.

12 Prop. Of any quantities placed in the order of magnitude, if th?
difference of the greateft terms be made the meafure of their propor-
tion, Uieft the difference between any two others will be lefs than the
meafure of their proportion ; and if the difference of the two leaft
terms be made the meafure of their proportion, then the differences of
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t-he reft will be greater than the meafurc of the proportion between
their terms.

Corel. Jf the jïK-afurc of the proportion between the grcateft, cx-
•ceed their difference, then the proportion of this mealure to the
faid difference, will be lefs than that of a following meafurc to the
difference of its tenus. Kecaufe proporcionais; have the fame ratio.

13 Prep. If three quantities follow one another in the order of mag-
ni tude; me proportion of the twolaft wi l l be contained in the propor-
tion of the extremes, a kls number of times tbau the difference of
the two leaít is contained in the difference of the extremes : And on
the contrary, the proportion of the two grcateft will be contained in
the proportion of the extremes, oftener than the difference of the
former is contained in that of ths latter.

Carol, Hence if the difference of the two greater be equal to the
difference of the two Je/s terms, the proportion between the two
greater will be lefs than the proportion between the two lefs.

14 Prop. Of three equidifrerent quantities taken in order, the pro-
portion between the extremes is more than double the proportion
between the two greater terms.

Carol, Hence it follows, that half the proportion of the extremes,
is greater than the proportion of the two greateft terms, but left th^i
the proportion of the two lead.

15 Prop, If two quantities conflitute a proportion, and each quan-
tity be Jeflened by half lhe greater j the remainders will conititute a
proportion greater than double the former.

16 Prop. The aliquot parts of incommcnfurable proportions, arc
jftcommenfurablc to each other.

17 Prop. If one thoufand numbers fo]]o\v one another in the natu-
ral order, beginning at 1000, and differing all by unity, VÍA. 1000,
999, 998, 997, &c ; and the proportion between the two greateft 1000,
999, by continual bííèâion, be cut into parts that are fmaller than
the cxcefsof the proportion between the next two 999, 998, over the«
faid proportion between the two greater^ lOco, 999; and then for
the meafure of thaHmall element of the proportion between 1000,
999, there be taken the difference of loooand that mean proportional
which is the other term of the element. Again, if the proportion be^
twcen looo, 098 be likewifc cut into double the number of parts
which the former proportion between icoo, 999 was cut into; and
then for the meafure of the fmall element in this divifion, be taken the
difference of its terms, of which the greater is 1000. And, in thç
íàmc manner, if the proportion of ÍOOD to the following num-
bers, as 997, Sec, by continual bifection, be cut into particles of i'ucb.
magnitude, ns may be between -J and | of the clement ariilng from
the fecb'on of the h'rit proportion between loooand 999 ; the meafure
of each element will be given from the difference of its terms. Then,
this being done, the meafure of any one of the 1000 proportions,
\vill be compofed of as many mcafures of its element, as there are of
thofe elements in the faid divided proportion. And all thefe mea-
furcs, for all the proportion,*, will be /uAiciently слай für the niceft

H * . ЛИ
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All thp.fe fedllons nnd meafures of proportions are performed in the manner of that
dcfnrihed at poltulatc z, and the operation is abundantly explained by numerical calcu-
lations.

i^ Prop. The proportion of any number to the firft term 1000 being
Joiowii ; there will alfo be known the proportion of the reft of the
numbers in the fame continued proportion, to the faid firft term.

So from the known proportion between 1000 and 900,
there is alfo known the proportion of ipoo to 810, and to 729 ;

And from looo to 800, alfo 1000 to 640, and to 512 ;
And from looo to 700, alfo 1000 to 400, and to 343 ;
And from looo to 600, alfo 1000 to 300, and to 216 ;
And from looo to 500, alfo 1000 to 250, and to 125.

Coral. Hence arifes the precept for fquaring, cubing, &c ; as alfq
for extracting the fquare root, cube root, &c, out of the ftrft figures
of numbers. For it will be, as the greateft number of the chiliad as
a denominator, is to the number propofcd, as a numerator, fo is this
1O rh,e fquare of the fr^ftion, and fo is this to the cube.

iqProp. The proportion of a number to the firft, or looo, being
known ; if there be two other numbers in the fame proportion to each
other, then the proportion of one of thefe to lOQO being known, there
will alfo be known the proportion of the other to the fame 1000.

Cfirol. ï. Hence from the 15 proportions mentioned in prop. 18,
wiH be known 120 others below 1000, to the fame 1000. ,

Fórfo many are the proportions, equal to fome one or other of the faid 15, that are
among the other integer numbers which are lefs than, 1000.

Coro!. 2. Hence arifes the method of treating the Rule-of-Three,
when ï coo is one of the given terms-.

For this is elleiled by adding to, or fiibtraéling from, each other, the mcafiires of th«
two proportions of icon to each of the other two given numbers, according as 1000 ie, or
is not, the firli term in the Kulc-of-three.

20 Prop. When four numbers are proportional, the firft to the fé-
cond as the third to the fourth, and the proportions of jooo to each
of the three former are known, \there will alfo be known the propor-?
tion of looo to the fourth number.

Carol, l. By this means other chiliads are added to the former.
Coral. 2. Hence arifes the method of performing the Rule-of-three,

when IODO is not one of the terms. Namely, from the fum of the
meafures of the proportions of IOQO to the fécond and third, take that
of IOCO to the fitft, and the remainder is the meafure of the proportion
of looo to the fourth term.

Definition. The meafure of the proportion between 1000 and any
lefs number, as before defcribcd, and cxprcfled by a number, is fet
oppofite to that lefs number in the chil iad, and is called its LOGA-
RITHM, that is, the number (лр»9/ла<) indicating the proportion
(boyw) which xcoo bears to that number, to which the logarithm is
annexed.

21 Prop. Tf the firft or greateft number be made the radius of a
circle, or ßmis totus ; every lefs number, confidered as the cofine of
Come arc, has a logarithm greater than the verfed fine of that arc,
but lefs than the difference between the radius and fecant of the arc i
except only in the term next 'after the radius, or greateft term, the
logarithm of which by the Ь.уор^Ь,е#$ is made equal to thé verfed fine.

" ' ' ' '
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Tl>at is, if C D be inaJo tin logarithm of A C, or the mcafuro of •- *

the proportion of AC to Л D i then the mcafurc of the proportion
vf A 15 to AD, that is the logarithm of A B, will he greater than
B D, but lefs than li F. Anil this is the fume AS Napier's firil rule
ii) pago 44. _—_^

ч А ВСЬ
22. Prop. The fame things being fuppofed ; the fum of the verfed

fine and excefs of the fecant over the radius, is greater than double
the logarithm of the cofine of an arc.

Carol. The log. cofine is lefs than the arithmetic mean between
the verfed fine and the excefs of the fecant.

Precept ï. Any fine being found in the canon of fines, and its de-
fekt below radius to the excefs of the fccant above radius; ^en ihall
the logarithm of the fine be leis than half that fum, but greater than
the faid defect or coverfed fine.

I-et there he the fine Cgg7O.!49O of an arc :
Its defeil below radius is 19.8510 the covers, and lefs than logarithm Imej
Add the cxcefs of the fccant 29.8599

Sum 59.7109
its half or 19.8555 greater than the logarithm.

Therefore the logarithm is between < *?'<£\°

Precept 2. The lognrithm of the fine being found, you will alfo
find nearly the logarithm of the round or integer number which is next
lefs than your fine with a fraction, by adding that fractional excefs to
the logarithm of the faid fine.

Thus the logarithm of the fiiio 99970.149 is found fo he about zg.f^t if now the loga-
rithm of the round number 49970.000 he required, add 149 the fractional part of the fine
to its logarithm, obfervitig the point, thus 19.854Ç. , , .

149 J ls "i° logarithm of the round numbir
„ ,. - / 999700.000 nearly.the fum 30.003 C. •

13. Prop. Of three equidifferent quantities, the meafurc of the
proportion between the two greater terms, with the mcafure of the
proportion between the two lefs terms, will conftitmc a proportion,
which will be greater than the proportion of the two greater terms,
Lut lefs than the proportion of the two Icaft.

Thus if AB, AC, AD be three quantities having the equal ' - , t - J — -L
differences BC, CD j and if the menfure of the proportion «if Л Ь С I>
AD, AC be cd, atid that of AC, AB he he; then the propor- ?-'•• '- <
tion of cd to cb will be greater than the proportion of AC to D c d
^D, hut lefs than the proportion of AB to AC.

24 Prop. The faid proportion between the two meafures, is lefs
Jthan half the proportion between the extreme terms. That is, the
proportion between be, cd, is lefs than half the proportion between
.AB, AP.

Coral. Since therefore the arithmetical mean divides the proportion
into unequal parts, of which the one is greater, and the other lefs,
than half the whole ; if it be enquired what proportion is between
thefe proportions, the anfwer is, that it is a little lefs than the faid

» * • • » • ' • » - •
An
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An Example of finding nearly the limits, greater and lcfst to the meafure

of any propofed proportion.

It being known that the meafurc of the proportion between 1000 and 900 is 10536.05,
required the meafure of the proportion 900 to 800, where the terms 1000, 900, 800, haVo
equal differences. Therefore as 9 to i o fo 10536.05 to 11706.71, which is lcfs>thart 11778.30
the meafure of the proportion 9 to 8. Again, as thu mean proportional between 8 anil ю
(which is g. 9441719) i s to jo fo 10536.05 to 11779.66, which is greater than the. meafuru
of the proportion between 9 and 8,

Axiom. Every number denotes an expreffiblc quantity.
25 Prop. If the looo numbers, d i f fer ing by ï, follow one another

in the natural order; and there be taken any two adjacent numbers,
as the terms of fome proportion ; the meafure of this proportion will
Ъе to the meafure of the proportion between the two greateft terms of
the chiliad, in a proportion greater than that which the greateft term
looo bears to the greater of ihe two terms firft taken, but lefs than,
the proportion of 1000 to the lefs of the faid two feleited terms,

So of the looo numbers taking any two fncceffive terms, as cot and 500, the
of the former being 69114.94, and of the latter 69314.72, the difference of which is 199.80,
Wherefore by the definition, the- meafure of the proportion between 501 and coo 15199. 80.
In like manner, becaufe the logarithm of the greateft term l o o o i s n , and of the next
999 is 100.05, the différence of tlicfe logarithms, and the meafure of the proportion bet
tween looo and 999, is roo.oc. Couple now the ßreateft term 1000 with each of tho
ieleftcd terms 501 and 500 ; couple alfo the meafure 199.80 witli the meafure 100.05! fo
lhall the proportion between 199,80 and 100.05 be greater than the proportion between
joooand 501, but lefs than the proportion between loo^and 500,

Carol, ï. Any number below the firft 1000 being propofed, as alfo
Its logarithm; the differences of any logarithms antecedent to that
propofed, towards the beginning of the chiliad, are to the firft loga-
rithm (viz. that which isafllgned 10999), in a greater proportion than
fooo to the number propofed j but of thofc which follow towards the
Jail logarithm, they are to the fame in a lefs proportion.

Carol, ï. By this means the places of the chiliad may eaiMy be filled
up, which have not yet had logarithms adapted to them by the former
propositions.

26 Prop. The difference of two logarithms, adapted to two adjacent
numbers, is to the difference of thefe numbers, in a proportion greater
than IODO bears to the greater of thofe numbers, but lefs than that of
1000 to the lefs of the two numbers.

This гб prop, is the fame as Napier's fécond rule at page 44,

27 Prop, Having given two adjacent numbers of the 1000 natural
numbers, with their logarithmic mdiceß, or the meafures of the prtf-
portions which thofe abfolutè or round numbers conftitute with 1000
the greateft ; the increments or differences of thcfe logarithms vvjll be
to the logarithm of the fmall element of the proportions, as the fucants
of the arcs whofe cofines are the two abfolute numbers, is to the grcat-
pft number, or the radius of the circle: fo that, however, of the faid two
fecants, the ]efs will have to the radius a lefs proportion, than the pro-
pofed difference has to the firft of all, but the greater will have a
greater proportion, and fo alfo will the mean proportional between the
faid fecants have 3 greater proportion,

*
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Thus if B C, C D he equal, alfo id the logarithm of A'B, and c d
the logarithm of AC; then the proportion of i c to c d will be
greater than the proportion of A G to A D, hut lefs than that of
A F to A D, and alfo lei's then that of the mean proportional be- 4

tvveen A F and A G to A D. Л

Carol, ï. The fame obtains alfo when the two terms differ, noC
Only by the unit of the fmall element, but by another unit which may
be ten fold, a hundred fold, or a thoufand fold of that.

Carol. 2. Hence the differences will be obtained fufficiently exaér,
*fpeciaJIy when the abfolute numbers are pretty large, by taking the
arithmetical mean between two fmall fccants, or (if you will be at
the labour) by taking the geometrical mean between two larger fecants,
and then by continually adding the differences, the logarithms will
be produced.

Coral. 3. Precept. Divide the radius by each term of the afligned
proportion, and the arithmetical me,an (or f r i l l nearer the geometrical
ftiean) between the quotients will be the required increment, which
being added to the logarithm of the greater term, will give the Joga-
*ithm of the lefs term.

Example.

Let there be given the logarithm of 700, viz. 35667.4948, to find the logarithm to Í9J.
Here radius divided by 700 givus 1418571 ice.

and divided by 699 gives 1430671 ice.
the arithmetic mean is 141.962

which added to .75667.41)4$
gives the logarithm to 699 35810.4568

Coral. 4. Precept for the logarithms of fines.
The increment between the logarithms of two fines, is thus found:

find the geometrical mean between the cofecants, and divide it by the
difference of the fines, the quotient will be the difference of the
logarithms.

Example.
o° r' fine 2909 cofec. 34377468* II The quotient 80000 exceeds the requir-
» г fine 58 1 j cofec. 171887319 I ed increment of the logarithms, becaxife Clip

dif. 1909 Bcom. mean 1418 пеаг1у.ЦГссапи are her« fu 1:lr£«-

Appendix. Nearly in the fame manner it may be ihcwn, that thft
fécond différences are in the duplicate proportion of the firft, and (be
third in the duplicate of the fécond. Thus for inilance, in the be-
ginning of the logarithms the firft difference is 100.00000, viz, equal
to the difference of the numbers 100000,00000 and 99900.00000; the
fécond, or difference of the differences, looooj the third 20. Again
after arriving at the number 50000.00000, the logarithms have for a
difference 200.OOOOO, which is to the firft difference, as the number
looooo.ooooo to 50000.00000; but the fécond difference is 40000, in
which loooo is contained four times; and the third 328, in which 20
is contained fixteen times. But fince in treating of new matters we
labour under the want of proper words, wherefore leaft we iliould be-

fop pbfcure, thç demgnilration Í? omitted untried.



28 Prop. No number expreifes exactly the meafurc of the propor-
tion, between two of the looo numbers, conflituted by the foregoing
ftiethod.

29 Prop. If the meafures of all proportions be exprcflc-d by numbers
or logarithms; all proportions will not have affigned to them their due

' portion of meafure, to the utrnoft accuracy.
30 Prop. If to the number 1000, the grcateft of the chiliad, be

referred others that are greater than it, and the logarithm of 1000 be
made o, the logarithms belonging to thoíê greater numbers will be
negative.

This concludes the firft or fcientific part of the work, the princi-
ples of which Keplcrapplies,in the fécond part, to the actual conftruc-
tion of the firft looo logarithms, which is pretty minutely defcribed.
This partis entituled A very compendious method of conßruRing the Chi-
liad of Logarithm ; and it is not improperly fo called, the method
being very concife and eafy." The fundamental principles are briefly
thefe : That at the beginning of the logarithms, their increments or
differences are equal to thofe of the natural numbers : that the natural
numbers may be confidcred as the decreafing со/mes of increafing
arcs : and that the fecants of thofc arcs at the beginning have the fame
differences as the cofines, and therefore the fame differences as the
logarithms. Then, fince the fecants are the reciprocals of the cofmcs,
by thefe principles and the third corol. to the twenty-feventh pro-.
jx>fition, he eftablifhes the following method of conft i tut ing the 100
£rft or (mailed: logarithms to the 100 largeft numbers, 1000, 999,
998, 997, &c to 900. viz. Divide the radius 1000, increafed with
feven ciphers, by each of thefe numbers feparately, difpofing the quo-
tients in a table, and they wil l be the fecants of thofe arcs which
bave the divifors for their cofines ; continuing the divifio.n to the
8th figure, as it is in that place only that the arithmetical and geo
metrical means differ. Then by adding fucceffivcly the arithmetical
means between every two fucceffive fecants, the fums will be the feries
of logarithms. Or by adding continually every two fecants, the
fucceffive fums will be the feries of the double logarithms.

Befides thefe юо logarithms, thus conftructed, he conftitutcs two
others by continual bisection, or extractions of the fquare root, after
the manner defcribcd in the iecond poftulate. And nrfl he finds the

•logarithm which meafures the proportion between 100000.00 and
97656.25, which latter term is the third proportional to 1024 and
I QUO, each with two ciphers; and this is effected by means of twenty-
four continual extractions of the fquare root, determining the grcateit
term of each of twenty-four clafles of mean proportionals ; then the
difference between the greateft of thefe means and the firft or whole
number zooo, with ciphers, being as often doubled, there arifes
3371.6526 for the logarithm fought, which made negative is the lo-
garithm of 1024. Secondly, the like procefs is repeated for the pro-
portion between the numbers 1000 and 500, from which arifes
693,14.7193 for the logarithm of 500 ; which he alfo calls the logar-
ithm, of duplication, being the meafure of the proportion of 2 to ï.

Thci»
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Nos.
100'

JO

I
.1

.01

.001

Logarithms.
130:58.5141
460517.0182
690775.54"
921034.0563

1151192.5703
1381551.0844
1611809.5985

Then from the foregoing he derives all the other logarithms in the
fh i l i ad , beginning with thoic of the prime numbers 1,2, 3, 5, 7, &c,
in the firft loo. And firft, fince 1024, 512, 256, 128, 64, 32, 16, 8,
4> 2, ï, are all in the continued proportion of ЮОО to 500, therefore
the proportion of 1024 to ï is decuple of the proportion of юоо to
Sop, and confrqucntly the logarithm of ï would be decuple of the
logarithm of 500, if о were taken as the logarithm of 1024 ; but fince
the logarithm of 1024 's applied negatively, the logarithm of ï muft
be diminiihed by as much : diminifhing therefore ю times the logar-
ithm of 500, which is 693147.1928, by 2371.6526, the remainder
690775.5422 is the logarithm of í, or of IOQ.OO what is fet down in
the table.

And bccaufe ï, 10, TOO, 1000, are continued pro-
portionals, therefore the proportion of юоо to ï is
triple of the proportion of юоо to 100, and coijfc-
quently ^ of the logarithm of ï is to be piK for the
logarithm of 100, viz. 230258.5141, ami this is
alfo the logarithm of decuplication, or of the pro-
portion of ю to ï. And hence mu l t i p ly ing this logarithm of 100
fucceflively by 2, 3, 4, 5, 6, and 7, there arilò the logarithms to the
numbers in the decuple proportion, as in the margin.

Alfo if the logarithm of duplication, or of the
proportion of 2 to ï, be taken from the logarithm
°f ï, there will remain the logarithm of 2 ; and
from the logarithm of 2 taking the logarithm of
Jo, there remains the logarithm of the proportion
°f 5 to ï ; which taken from the logarithm of ï,
there remains the. logarithm of 5. See the margin.

For thelogarithms of other prime numbers he has recourfc to thofeof
forrie ofthe firft or greateft century of numbers, before found, viz. of 999,
998, 997, &c. And firft, taking 960, whofe logarithm is 4082.2001 \
then by adding to this logarithm the logarithm of duplication, there
will arife the fcvcral logarithms of all thcfe numbers, which arc in
duplicate proportion continued from 960, namely 480, 240, 120, 60,
3O,, 15. Hence the logarithm of 30 taken from the logarithm of 10,
'eaves the logarithm of the proportion of 3 to ï ; which tnkcn frqin
the logarithm of ï, leaves the logarithm of 3, viz. 580914.3196.
And the double of this diminifhed by the logarithm of ï, gives
471053.0790 for the logarithm of 9.

Next, from the logarithm of 990, or 9 x ю x il» which is
^05.0331, he finds the logarithm of it, namely, fubtract the fum
°f the logarithms of 9 & ю from thé fum of.the logarithm of 990 and
double the logarithm of ï, there remains 450986.0106 the logarithm
°f H.

Again, from the logarithm of 980, or 2 x J o x 7 x 7, which i$ '
2020.2711, he finds 496184.5228 for the logarithm of .7.

And from 5129.3303 the logarithm of 950 or 5 x Ю X I9,he finds
39^331.6392 for the logarithm of 19.

I I»

Log-, of ï
of 2 tO 1

log. of 2

log, of ю
of 5 to ï
log. of 5

Í90775-S4«
69314.7 193
621460.8229
460517.0281
160943.794!*
529831.7474
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In like manner the logarithm
to 998 or 4 x 13- X 19, gives the logari thm of' j-j >
to 969 or 3 x 17 X 19, gives the logar i thm of 17 ;
to 986 or 2 x 17 x" 29, gives the logari thm of 29 j
to 966 or 6 x 7 x 23, gives the logari thm of 23 ;
to 930 or 3 x JO x 31, gives the logarithm of 31.

And fo pn for all the primes below ico, and for many of the
primes in the other centuries up to 900. After which he directs

. to find the logarithms of all numbers compofed of thefe, by the pro-
per addition and fubtraition of their logarithms, namely, in finding
the logarithm of the produit of two numbers, from the ium of the
logarithms of the two factors take the logarithm of ï, the remainder
is the logarithm of the product. In this way he flicws t ha t the logar-
ithms of all numbers under 500 may be derived, except thofe of the
following 36 numbers, namely 127, 149, 167, 173, 179, 211, 223,
251,257, 263, 269, 271, 277," 281, 283, 293, 337, 347, 349, 353,
359> 367» 373» 379' 3^3» 3^9» 397' 4°Ь 409, 419, 421, 431, 433,
439, 44?, 44Ç. Alfo befides the compofite numbers between 500
and 900, made up of the produits of fome numbers whofc logarithms
have been before determined, there will be 59 primes not compofed
of them ; which with the 36 above mentioned, make 95 numbers in
all not compofed of the produits of any before them, and the logar-
ithms of which he diredts to be derived in this manner ; namely, by
confidering the differences of the logari thms of the numbers inter-
fperfed among them ; th;n by that method by which were cotiftitured
the differences of the logarithms of the f m «ill с ft 100 numbers in ;i con-
tinued feries, we are to proceed here in the d i f c o n t i n t i c d feries, that
is, by prop. 27, corol. 3, and efpecially by the appendix to it, if it
be rightly ufed, from whence thofe differences wi l l be very cafily
fupplied.

This clofes the fécond part, or the actual coftruction of the logar-
i thms; after which follows the table itfelf, which has been before
defcribcd, pa. 31. Before I difmifs Kepler's work, however, it may
not be improper in this place to take notice of an erroneous property
laid down by him in the appendix to the 271)1 prop, j nil now referred
to; both bccaiiíé it is an error in p r inc ipa l , tending to vi t ia te the
practice, and beca u fe it ferves to fhewthnt Kopier was unacqua in ted
with the true nature of the orders of differences of the logarithms,
notwithftanding what he fays above wi th rcfpect to the coii/h'uction
of them by means of their federal orders of differences, and that con-
icquently he has no legal claim to any fhare in the difcovery of t.h'q
different ia l method, known ;lt that time to Briggs, and it would fce.rn
to him alone, it being publifhcd in his logarithms in the fame year
1624, as Kepler's book, together with the true nature of thp logar-
ithmic orders of differences, as we fhal l prefent ly fee in the fol lowing
account of his works. Now this error of Kepler's, here alluded tu,
is in that exprcffion where he fays the third differences are in the
duplicate ratio of the fécond differences, like as the fécond differences
are in the duplicate ratio of the firft ; or, In other words, that the
third differences arc as faefquara of the fécond cTiffercnccSj as well as

the



L O G A R I T H M S. Í9

tlife fécond differences as the fquarcs of the firft; or that the third
differences arc as the fourth powers of the firft differences. Whereas
i" t ru th the third differences arc only as th,e cubes of the firft difix-rcn-
ces. Kepler f iemsto have been led into this error by a.miftake in his
"umbers, viz. when he'fays in that appendix, that /A* third difference
15 32.8, in-vubich 20 is contained 16 times; for when the numbers are
accurately computed, the th i rd difference conies out only 161, in
which therefore 20 is contained only 8 times, which is the cube of
2>' the n u m b e r of times fhe one firft difference contains the other,
ít would hrnce lecm that Kepler had haft i ly drawn the above crrone-
pus pr inciple from this one numerical example, or l i t t le more, falfc as
11 is : for-hud he made the t r ia l in many inftances, although errone-
°ufly computed, they could not eafily have been fo uniformly fo, as
to afford the fame falfe conclufion. And therefore from hence, and
what he fays at the conclufion of that appendix, it may be infercd
that he cither never attempted the dcmonftration of the property in
quef f ion i or elfe that he found h imle l f embarrafed with it, and un-
able to accomplish it, and therefore difputchcd it in the ambiguous
Planner in which it appears.

But it may cnfi ly be ihcwn, not only that the third differences of the
logarithms at d i f fe rent places, are as the cubes of the firft differences -T
"Jit, in general, that the numbers in any one and the fame order of
differences, at different places, are as that power of -the numbers in
the firft differences, whole index is the fame as that of the order; or,
that the fécond, third, fourth, Sec, differences, wil l be as the fe-
CQnd, third, fourth, &c, powers of the firft differences. For the
feveral orders of differences, when the abfolutc numbers differ by
^definitely frnall parts,'arc as the lèverai orders of fluxions of the

logari thms; but if x be any number, then "— is the fluxion of the

logarithm of A-, to the modulus/я, and the fécond fluxion, or the flux-

ton of this fluxion, is í-, fince Я- is confiant ; and the third,

f°urth, &c, fluxions, arc ----*', — 3 'îm*\ &CJ that is, the firft, fe-
X1 Л4

c°nd, third, fourth, fifth, fixth, &c, orders of fluxions, are equal to

the modulus m m u l t i p l i e d into each of thcfe terms. —' ——,' •—•—r-'
' X Я1 ЛГ1

*• ï. 3.v4 1.2.3.4.v5 1.2. 3 . 4 . 5 •** c t. -.. • -j ±*• ——^—, £~—> •—-——, л'с, where it is evident

,*"atthe fluxion of any order, is as that power of the firft fluxion, whofc
'ndcx is the fame as the number of the order.- And thcfc quantit ies
^oi'ld actually be the lèverai terms of the differences thcmfclves, if
Ye differences of the numbers were indefinitely ttnall. But they .vary
Demore from them, as the differences of the abfolute numbers differ

r°nr» ', or as the faid confiant numerical différence I, approaches
towards the value of x the number itlelf. However, upon the whole,
*"Ч fevcral orders vary proportionably, fo as ftill fenfibly to preferve

] 2 the
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the fame analogy, namely that two »th differences are in proportion
as the »th powers of their refpcctive firft differences.

Of Briggs1 s Conflrufîion of bis Logarithms.

Nearly according to the methods defcribed in page 47, Mr. Briggs
íòriftructcd the logarithms of the prime numbers, as appears from hitf
relation of this bufinefs in the Aritbmetica Logaritbmica, printed in
1624, where he details, in an ample manner, the whole conftructioit
and ufe of his logarithms. The work is divided into thirty-two chap-
ters or fections. In the firft of thefe, logarithms in a general fenfeare
defined, and fome properties of them i l luf t ra ted. In the fécond chap-
ter he remarks, that it is moil convenient to make о the logarithm of
I; and on that fuppofition he exemplifies thefe fol lowing properties,
iiamely, that the logarithms of all 'mimbers are cither the indices of
powers, or proportional to them ; that the fum of the logari thms of
two or more factors, is the logarithm of their product ; and that ther
difference of the logarithm of two numbers, is the logarithm of their
quotient. In the third feftion he fiâtes the other aflumption which is
neceflary to l imit his fyftem of logarithms, namely, making, ï the
logarithms of IO, as that which produces the moil convenient form of
logarithms ;-He hence allo take» occafion to ihew that the powers of
IO, namely 100,1000, &c, are the on ly numbers which can have
rational logarithms. The fourth fcction treats of the characteriftic 't
by which name he diftinguimes the integral, or firil part, o f ' a loga->
rithm towards the left-hand, which expreiTes one lefs than the num-
ber of. integer places or figures in the number belonging to that logar-
ithm, or how far the firil figure of this number is removed from the
place of uni ts ; namely, that о is the characteriilic of the' logarithmg
of all numbers from ï to ю ; and ï the characterise of all thofe from
30 to IOO; and 2 that of thofe from 100 to looo; and fo on.

He begins the fifth chapter with remarking, ,that his logarithms
iray chiefly be conftruchd by the two methods which were mentioned
by Napier, as above related, and for the fake of which he here prc-
iriifes feveral lemmata, concerning the powers of numbers an4 their
indices, and how many places or figures are in the products of num-
bers, obferving that the product of two numbers will confift 'of as
many figures as there are in both factors, unlefs perhaps the product
«of the firft figures in each factor be cxpreflcd by one figure only,
which often happens, and then commonly there will be one figure in
the product leis than in the two factors ; as alfo that, of any two of
the terms, in a feries of geometrical, the refults will be equal by
raifmg each term to the power denoted by the index of the other ; or
any number raifed to the power denoted by the logarithm of the
other, will be equal to this latter number raifeo to the power denoted

, by the logarithm of the former ; and confequcntly if the one number
be ю, whofe logarithm is I with any number of ciphers, then any
number raifed to the power whofe index is 1000 &c, or the logarithm
of io, will be, equal 19 ю raifed tq the power whofe index is the lo-

garithm,
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of that number; that is, the logarithm of any number id

this fcale, where ï is the logarithm of 10, is the index of that
power of IQ which is equal to the given number. But the index of
any integral power of 10, is one lei's than the number of places in
that power, confcquently the logarithm of any other number, which
is no integral power of 10, is not quite one lefs than the number of
places in that power of the given number whofe index is 1000 Sec, or
the logarithm of 10.

Find therefore the loth, or lOOth, or lOOOth, &c, power of any
number, as fuppofu a, with the number of figures in fuch power ; then
ihall that number of figures always exceed the logarithm of a, altho'
the excels will be constantly lefs than ï.

An example of this proceis is
here given in the margin ; where
the ift column contains the fev-
tral powers of 2, the ad their
correfponding indices, and the
3d contains the number of pla-
tes in the powers in the firft
column ; and of thefe numbers
in the th i rd column, fuch as
"•ire on the l ines of thoie indices
that confift of ï with ciphers,
are continual approximations
to the logarithm of 2, being
always too great by lefs than
ï in the laft figure, that logar-
ithm being 301O299956Ò398&C.

And here fince the exafl
powers of 2 arc not required,
but only the number of figures
they confift of, as ihewn by
the third column, only a few
of the firft figures of the powers
in the firft column are retained^
thole being fufficient to deterr
mine the number of places in
them ; and the multiplications
Jn raifing thcfe powers are per-
formed in a contracted way,
io as to have the fifth or laft
figure in them true to the near-
ell unit. Indeed theíè multi-
plications might be performed
in the fame manner, retaining
only the firft three figures, and
thpfc to the neateft unit in the
third place; which would make
this a very eafy way indeed of
finding tha logarithms of a few
ß«mc numbers,

l'oivcrt
Of 2

Z

í«
JS6
1024.
10486
10995
1.2089
12676
16069
25823
6668o
10715
11481
13182
'7377
19950
39803
15843
45099
99900
99801
99601
99204
99006
98023
96085
92323
90498
81899
67075
44990
36846
'»3577
18433
33977
46129

Indicée.

i
2

4
8
IO
ao
40
8o
ÍOO
2OQ
400
800
IOOO
2000
400O
800O

IOOOO
200OO
40000
8000O

I OOOOO
20000O
400000
800000
IOOOOOO
2OOOOOO
4000000
8000000 ,
I OOOOOOO
2OOOOOOO
40000000
80000000
1 OOOOOOOO
2000OOOOO
400000000
800000000
IOOOOOOOOÇ

No. ot placet,
or logs.

I
I
a
3
4 log. ot ï
1 log. of 4
1 3 log. of i o
г j log. of 256

3 I log. of 2

bi log. of 4
121 log. 10

341 log. 356

302 log. 2

603 k>g. 4
120$ log. 10

3409 1. 256
ЗОН log. 2

6021 log. 4
12042 log. 16
24083 1. 256

30103 log. 2

60206 1. 4
120412 fif
240824 ?
301030
602060
1204120
2408240

3010300
6020600
12041200
24082400

30103000
60206000
120411999
240823997
301029096

1C
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It may alfo be remarked, that thofe fcvcral powers, whofe indice«
are ï with ciphers, are raifed. by thrice fquaring from the former
powers, and mult iplying the firft by the third of thefe fquares ; ma-
king alfo the corresponding doublings and additions of their indices :
thus, the fquare of 2 is 4, the fquarc of .4 is 16, the fquare of 16 is
256, and 256 multiplied by 4 is 1024 ; in l ikemanncr, thedoubleof
I is 2, the double of 2 is 4, the double of 4 is 8, and 8 added to 2
makes 10, And the fame for all the following powers and indices.
The numbers in the third column, which ihew how many places
are in the correfponding powers in the firft column,'are produced in
the very fame way as thofe in the fécond column, namely, by three
duplications and one addition ; only obferving to fubtraft i when the
product of the firft figures are ехргеЯЫ by one figure, ojr when the
firft figure» exceed thofe of the number or power next above them-,
It m'ay farther beobferved that, like as lhe firft number in each qua-
ternion, or fpaca of four l ines or numbers, in the third column, ap-
proximates to the logarithm of 2, the firft number in the firft quater-
nion of the firft column ; fo the fécond, third, and fourth terms of
each quaternion in the third column, approximate to the logarithm of
4, 16, and 256, the fécond, third, and fourth numbers in the firft
quaternion of the firft column. And moreover, by cut t ing off one,
two, three, &c, figures, as the index or integral part, from the faid
logarithms of 2, 4, 16, and 256, the firft, fécond, third and fourth
numbers in the firft quaternion of the firft column, the remaining
figures will be the decimal part of the logarithms of the correfponding
iirft, fécond, third, and fourth numbers in the following fécondj
third, fouríh, &c, quaternions : the rcaftm of which is, that any
number of any quaternion in the firft column, is the tenth power of
the correfponding term in the next preceding quaternion. So that
the third column contains the logarithms of all the numbers in the
firft column : A property which, if Dr. Newton had been aware of,
he cbuld not well have committed fuch grot's miftakes as arc found
in a table of his fimilar to that above given, in which moil of the
numbers in the latter quaternions are totally erroneous ; and his con*
fufed and imperfect account of this method, would induce one to
believe that he did not well underftand it.

In the fixth chapter our il luftrious author begins to treat of the
other general method of finding the logarithms of prime numbers,
which he thinks is an eafier way than the former, at leaft when the
logarithm is required to a great many places of figures. This method
confifts in taking a great number of continued geometrical means
between I and the given number whofc logarithm is required ; that
is, firft extracting the fquare root of the given number, then the
root of the firft root, the root of the fécond root, the root of the
third root, and fo on till the laft root ihall exceed ï by a very fmall
decimal, greater or lefs according to the intended number of places
to be in the logarithm fought : Then finding the logarithm of this
fmall number, by methods defcribed below, he doubles it as often as he
made extradions of the fquare root, or, which is the fame thing,,he

multiplies
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multiplies it by fuch power of 2 as is denoted by the faid number of
extractions, and the refult is the required logarithm of the given
number ; as is evident from the nature of logarithms. The rule to
know how far to continue this extraction of roots is, that the number
of decimal places in the lad root be double the number of true places
required to be found in the logarithm, and that the firft half of them
be ciphers; the integer being ï : The reafon of which is, that the«
the iignificant figures in the decimal, after the ciphers, are direótly
proportional to thofe in the correfponding logarithms j fuch figures
iti the natural number being the half of thofe in the next preceding
number, like as the logarithm of the laft number is the half of the
preceding logarithm. Therefore, any one fuch fmall number, with
its logarithm, being once found, by the continual extradions of
fquare roots out of a given number, as 10, and correfponding bifec-
tions of its given logarithm ï; the logarithm for any other fuch fmall
lumber, derived by like continual extractions from another given
lumber, whole logarithm is fought, will be found by one lingle pro-
portion : which logarithm is then to be doubled according to the
number of extractions, or multiplied at once by the like power of a,
for the logarithm of the number propofed.
To find the firft fmall number and its
logarithm, our author begjns with the
Dumber 10 and its logarithm I, and ex-
traits continually the root of the laft
lumber, and bifefts its logarithm, as
here regiftered in the margin, but to far
"Ноге places of figures, t i l l he arrives at the
their annexed logarithms, as here below :

I
2

3
4
Ç

10, given no. |i, itelog.
3-162277 Sic
1-778.79
1-333521
1-154781
1-074607

&c.

0-5
0-25
0-125
0-0625
0-03125

&c.

and 54th roots, with

Numbers.
''ОГ50ОО, OOOO^jOOOOO, 2 <|i; 63, 81986, 40064, 70 Ю'ОООСО^ОООО.ООООО, 1 I 102, 2 3024,615 15

Logarithms.

the decimals in the natural numbers are to each other in the
ratio of the logarithms, namely in the rat io of 2 to ï : and therefore
any other fuch fmall number being found, by continual extraction or

ile, it will then be as 12781 &c, is 105551 &c, fo i s t h a t other
decimal, to the correfponding fignificant figures of its logar-

But as every repetition of this proportion requires both 3
Very long multiplication and divifion, he reduces this conftant ratio
*° another equivalent ratio whofc antecedent is I, by which all the
P'Vifions arc faved : thus, \

as 12.781 &c : 5551 &c : : looo&c : 434294481903251804,
is, the logar i thm of 1-00000,00000,00000,1

' is 0-00300,00000,00000,04342,9 448 1 ,90325, 1 804 ;
therefore this lait number being mult ipl ied^ by any fuch fmall

P

found as above by continual extraction, the produit will
. г the correfponding logarithm of fuch laft root.

But as the extraction of fo many roots is a very troublefome ope-
»ft'ion, our author dcvifes fonjc ingenious contrivances to abridge that

labour
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labour. And firft, in the 7th chapter, by the following device, to
have fewer and eafier extractions to perform : namely, ráifing tha
powers from any given prime number, whofc logarithm is fought,
till a power of it be found fuch that its firft figure on the left hand is
I, and the next to it either one or more ciphers ; then, having di-
vided this power by ï with as many ciphers as it has figures after tho
firft, or fuppofing all after the firft to be decimals, the continual
roots from this power are extracted ti l l the decimal become fufficiently
fmall, as when the firft fifteen places are ciphers ; and then by mul-
tiplying the decimal by 43429 &c, we have the logarithm of this lail
root; which logarithm multiplied by the like power of the number
3, gives the logarithm of the firft number from which the extrac-
tion was begun : to this logarithm prefixing a ï, or 2, or 3, &c, ac-
cording as this number was found by dividing the power of the given
prime number by 10, or joo, or 1000, &c ; and laftly, dividing the
jefult by the index of that power, the quotient will be the required
logarithm of the given prime number. Thus, to find the '
logarithm of 2: it is firft raifed to the loth power, as in
the margin, before the firft figures come to be ю ; then, di-

,yiding by looo, or cutting ofF for decimals all the figures
after the firft or I, the root is continual ly extracted from the
quotient 1,024, t i l l the 47th extraction, which gives
1,00000,00000,00000,16851,60570,53949,77 ; the,decimal
part of which multiplied by 43429 &c, gives
0,00000,00000,00000,07318,55936590623,9368 for its log-
ari thm : and this being continual ly doubled for 47 times,
•will give the logarithms of all the roots up to
the firft number : or being at once mult ip l ied
by the 47th power of z, viz. 140737488355328,
which is raifed as in the margin, it gives
0,91029,99566,39811,95365,27744 for the
logarithm of the number 1,024, true to 17 or
í 8 decimals : to this prefix 3, fo ihall 3,0102
£c be the logarithm of 1024: and laftly, bc-
caufe 2 is the tenth root of 1024, divide by 10,
fo ihall 0,30102,99956,63981,1952 be the
logarithm required to the given number 2. •

The logarithms of ï, 2, and IQ being now
Icnown ; it is remarked that the logarithm

2

4
8
i6
З

2

6
4

128

2
5
6

SI2

1О24

I
2

3
4
S
6
7
8
9
10

2

t

l6

32

64

128

=
 S
6

S
12

1024
•1048576

1073741824
IOQ95

1
 1627776

140737488355328

i

3
4
S
6
7
8
9
ю
20

30
40
47

of 5 becomes known ; for fince 104-2 is ~ 5, therefore log. ю —
log. 2 = log. 5, which is 0,69897,00043,36018,8058 ; and that from
the multiplications and divifions of thefc three 2,5,10, with the cor-
refponding additions and fubtradlions of their logarithms, a mult i tude
of other numbers and their logarithms are produced ; fo from the
powers of 2 are obtained 4, 8, 16, 32/64, &c; from the powers,of 5
thefe 25, 125, 625, 3125, &c ; alio the powers of 5 by thofe of Ю
give 250, 1250, 6250, &c j and the powers of 2 by thofe of ю give
20, 200, 2000, &c; 40, 400, 8o, 8oo, &c }' likcwife by divifion are
obtained af, l|, iz[, 6j, jf, 3}, 6*, &c,
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He then obferves that the logarithm of 3, the next prime number,
Mil be belt derived from that of 6, in this manner : 6 raifed to the
9th p_ower becomes 10077696, which divided by looooooo, gives
5>OO776g6, and the root from this continually extracted till the 46th,
is 1,00000,06000,00000,10998,59345,88155,718665 the decimal
part of which multiplied by 43429 &c, gives
°|0оооо,ооооо,ооооо,о477б,б2844,786о8,озо4 for its logarithm j
*nd this 46 times doubled, or m u l t i p l i e d by the 46th power of 2, gives
0,00336,12534,52792,69 for the logarithm of 1,0077696 ; to which
adding 7, the logarithm of the d i v i f o r loooooco, and dividing by
,9> the index of the power of 6, there rei'ults 0,778 15, 12503,83643,63
*°r the logarithm of 6 ; from which fu b trailing the logarithm of 2,
there remains 0,477 12, 12547, 19662, 44 for tlie logarithm of 3.

In the eighth chapter our ingenious author describes an original
and eafy method of conftrudting, by means of differences, the con-
t'nual mean proportionals which were before found by the extraction.
°f roots. Ana this, with the other methods of generating logarithms
"У differences, in this book as well as i» our author's Trigonometria
Britannica, are I believe the firit inftanccs that are to be found of
making fuch uíè of differences, and ihew him to have been the in-
J'entor of what may be called the Differential Method. He feems to
«ave difcovered this method in the following manner : Having ob-

that thefe continual means between ï and any number propo-
*ed, found by the' continual extraction of roots, approach always
nearer and nearer to the> halves of each preceding root, as is vifible
Mien they are placed together under each other; and indeed it is
*°und that as many of the fignificant figures of each decimal part, as
there are ciphers between them and the integer ï, agree with the half
°f thofe above them j I fay, having obferved this evident approxi-
mation, he fubtra&ed each of thefe decimal parts, which he called

,A or the firft differences, from half the next preceding one, and by
comparing together the remainders or fécond differences, called B,
he found that the fucceeding weic always nearly equal to $ of the
jfx t preceding ones ; then taking the difference between each fécond
difference and \ of the preceding one, he found that thefe third dif-
ferences, called C, were nearly in the continual ratio of 8 to ï ; again,
taking the difference between each С and -J- of the next preceding, he
.»oun,d that thefe fourth differences, called D, were nearly in the con-
Mnual ratio of 16 to i j and fo on, the sth (E), 6th (F), &c, diffe-
'ences, being nearly in the continual ratio of 32 to ï, of 64. to ï, &c :

K thefe
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thefe plain obfervations be-
ing made, they very natu-
rally, and clearly fiiggefted
to him the notion and
method of conftrufting all
the remaining numbers
from the differences of a
few of the firft, found by
extradting the roots in the
ufual way. This will evi-
dently appear from the
annexed fpecimen of a few
of the firft numbers in the
laft example for finding
the logarithm of 6 ; where
after the cth number the
reft are fuppofed to be con-
itruóted from the preceding
differences of each, as here
fiiewn in the loth and
nth. Arid it is evident
that, in proceeding, the
trouble will become al-
ways le.fs and lefs, the dif-
ferences gradually vaniih-
ine, till at laft only the
firft differences remain.
And that generally each
lefs difference is ihortcr
than the next greater, by
as many places as there are
ciphers at the beginning of
the decimal in the number
io be generated from the
differences.

He then concludes this
'chapter with an ingenious,
but not obvious, method
of finding the differences
Jt, C,D, E, &c, belonging
to any number, as fuppole
the qth, from that number
itfelf, independent of any
bf the preceding 8th, 7th,
dih, $th, &c ; and it is
'.his: Raiie the decimal
then will f h e z d (B), 3d
\)r\íl'A't VÍA,

IO

1,00776,96
1,00387,728î313696*<45S63>H( '>55>1

-i ,30193,6 7661,36946,616715,87011,9
1,0009(1,79146,39099,01718,89071,0
1,00048,38401,68846,61985,49153,5
1,00014,18908,73814,68563,30872,7

H.'9íOI>3

•11,09454,39412,342^1,90436,3
73,1301 5.10811,46516,9
,73,13899,65732,13438,5
^ 884,44909,76921,5

oi>,04<>7-,.?5o55>309''Siol^o:'>5
6,04690,6 5198,56719,7 1959,7

18,18143,15761,70359,1
•I>i,iSi53,8. 110^,61619, i

i)31,60505,'ï s775>41 '479i4
3,01336,1752,7,(15484,00*00,1

4,57011,99708,04310,8
4,57035,81440,41589,8

13,81731,38169,0
13,81805,48908,)'

73,10639,7
73,11301,8

663,7
1,0000 1,5 1 1 64,6 5999,0 ч ')7i,9504ft,8

1,51165,8015^,828^7,98239,7

Hitherto the i,i4i5<;,H99i7,oio8o,z
fmaller différences 1,72711,97889,3
are found by Cub- 1,72716,54783,6
trailing f he 'larger from 4,56894,3,
the pinti, of the like jirc- 4,56915,0
ceding onus. 20,7

Here tbe [jreater differences 65
remain after fubtradling 18555,89
the fmaller from tlie paijs 18555,14
of the difference of 21588,99736,16
tlie next preceding 21588,71180,91
number. »8563>44303>75797»72

18 563,11715,04616,80
75582,31999,52836,47514,40

oo-.oc,75 581,04436,3-111

1784,68'
3698,58897,0»
2698,57112,94

' 7140,80678,76154,20
7140,77980,19041,16

37791,0211^15060,71453,80
^00000,37790,95077,37080,5141»,54

A

}A
b

JB
. C

JA
l

JE
C

D
Ã

*AB
|BJl
íl

A
*A

if

A to the ad, 3d, 41)1, 5th, &c powers 5
(C), 4th (D), &c differences, be as here
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A",
A4-

. i3l'6A6+ 8iiA' + 296 ;-TA'+

. . »MAA' + i5ior
6;TA4»47S^VA9+

706845 í«i A10 &c.

Thus in the gth number of the foregoing example, omitting the
ciphers at the beginning of the decimals, we have
A = 1,51164,65999,05672,95048,8
A1 = . 2,2850754430,06381,6726
A'. = . . . 3,45422,65239,48546,2
A4 = ...... 5,22156,97802,288
As — ........ 7,89316,8205
A 6

 = . . . - - - - - • 11,93168,1
fcc.

Confequcnrly
>А г = 1,14253,77215,03190,8363 = В

{A3 - 1,72711,32619,74273
{A4 . - - 65269 6 2 2 2 5

ÍA3 -f |A4 1,72711,97889,36498 = С

87.^5<;77
6,90652

-
4,56894,26234 = D.
5 - - 20,71957

;Ae - - - 20,72040 .-E
agree with the l ike differences in the foregoing

I» the ninth chapter, after ohfcrv ing that from the logarithms of
'*> 2, •j, 5, and 10, before found, arc to be determined; by addition
a"d fubtraftion, the logarithms of all other numbers which can be
produced from thefc by m u l t i p l i c a t i o n and d i v i f i o n ; for finding the
°gan' th ins of oihcr prime numbers, inftcnd of that in the icventh
hapler, our author then ihews another ingenious method of ch-
a i n i n g numbers beginning with I and ciphers, and fuch as to bear

Certain relation to fome prime number by means of which its log-
änthm may be found. The method is this': Find three produfls ha-

ing the common difference ï, and fuch that two of them arc produ-
ed from factors having given logarithms, and the third produced
птп the prime number, whole logarithm is required, either mult i-

PJi<-'d by itfelf, or by fome other number whole logarithm is given :
K z then
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then the greateft and Icaft of thefe three produfls being multiplied
together, and the mean by itfelf, there arife two other produas alfo
differing by ï, of which the greater divided by the lefs, gives for a
quotient ï with a fmall decimal, having feveral ciphers at the begin-
ning* Then the logarithm of this, quotient being found as before,
from thence will be deduced the rcq-uired logarithm of the given
f rime number. Thus, if it be propofed to find the logarithm of the
prime number 7 ; here 6 x 8 — 48, 7 x 7 = 49, and 5 x Ю =: 50
will be the three prqdufls, of which the logarithms of 48 and 50,
the ift and 3d, wil l be given from thofe of their factors 6, 8, 5, lOj
alfo 48 x 50 = 2400, and 49 x 49 = 2401 are the two new products,
and 2401 ~ 2400 •= ï-000414 their quotient : then the leaft of 44
means between ï and this quotient is 1,00000,00000,00000,02367»
98249,04333,6405, which multiplied by 43429 &c, produces
0,00000,00000,00000,01028,40172,88387,29715 for its logarithm ;
which being 44 times doubled, or multiplied by 17592186044416,
produces 0,00018,09183,45421,30 for the logarithm of the quotient
ï,00041J ; which being added to the logarithm of the divifor 2400,
gives the logarithm of the dividend 2401 ; then the half of this log-
arithm is the logarithm of 49 the root of 2401,.and the half of this
again gives 0,84509,80400,14256,82 for the logarithm of 7 which is
the root of 49. The author adds another example tuilluirratethie
method ; and then fets down the requifite factors, products, and quo-
tients for finding the logarithms of all other prime numbers up to
JOO.

The loth chapter is employed in teaching how to find the logar-
ithms of fractions, namely by fubtraâing the logarithm of the deno-
minator from that of the numerator, then the logarithm of the frac-
tion is the remainder; which therefore is either abundant or defec-
tive, that is pofitive or negative, as the fraction is greater or left
than ï.

In the nth chapter we are (hewn an ingenious contrivance for ver/
accurately finding intermediate numbers to given logarithms, by the
proportional part?. On this occafion it is remarked, that while th'e
abfolutenumbersincreafe uniformly, the logarithms increafe unequally,
with a decreafing increment ; for which reafon it happens, that either
.logarithms or numbers corrected by means of the proportional parts»
.will not be quite accurate, the logarithms fo found being always top
/mall, and the abfolute numbers fo found too j/reat ; but yet fo howr
-ever as that they approach much nearer to accuracy towards the eno
of the table, .where.the increrncnts or differences become much
nearer to equality, than in trie former parts of the table. And fron1

this property our author, ever f ru i t fu l in happy expedients to obviât^
natural difficulties, contrives a device to throw the proportional part»
to be found from the numbers and logarithms, always near the end of
the table, in whatever part they may happen naturally to fall.
it-is this: Rejecting the characteristic of any given logarithm,
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complement, together With its abfolute number; to this ta-
r logarithm add the logarithm that was given, and the fufn will

»è â logarithm rieceflarily falling among thofe near the end of the ta-
°'e ; fihd then its abfolute number, corrected by means of the pro-
PO'tional part, which will not be very inaccurate, as falling near the
^d of the table j this being divided by thé abfolute number, before
«?urid for the logarithm next lefs than the arithmetical complement,
the quotient will be the required number anfwering to the given log-
^ithm j which will be much more correct than if it had been found .
from the proportional part of the difference where it natural ly hap-
pened to fall : aiid the feafon bf this operation is evident from the
Rature of logarithms. But as this divifor, when taken as the num*
"er anfwering to the logarithm next lefs than the arithmetical com-
Plemerit> niay happen to be a large prime nulnber; it is farther re-
barked, that inftead of this number and its logarithm, we may uife
the next lefs compofite number which has fmall factors, and its Jog-
ai"ithm ; becaufe the divifion by thofe fmall factors, inftead of by tht
Dumber itfelf, will be performed by the fliort and eafy way of'divi-
"on in one line. And for the more eafy f inding proper compofite
rthmbers and their factors, our author here fübjoins an abacus or lift
°f all fuch numbers, with their logarithms and component factors,
from loco to IOOOO ; from which the proper. logarithms and factors
are immediately obtained by infpection. Thus, for example, to find
the root of jÖöOO, or the mean proportional between ï and 10800 i
The logarithm of 10800 is 4,03342,37554,8695, the half of which is
^»01671, 18777,4347 the logarithm of the number fought, the arith-
'netical complement of which logarithm iso, 98328,81222, 5653; ntivr
the neareft logarithm to this in the abacus is 0,98227,12330,3957,
aid its annexed number is 9600, the faótors of which are 2, 6, 8 j to
this laft logarithm addi'ng the logarithm of tht; number fought, the
fan is 0,99898,31107,8304., whofe abfohite number, corrected by
the proportional part, is 99766,12651,6521, which being divided
continually by 2, 6, 8, the factors of 96, the laft quotient is
lo3>923O484547i; which' is pretty correct, the true hum'ber being
105>9a' 30484541 33= VioSoo.

We now arrive at the lath and I3th chapters, in which our inge«
nious author firft of all teaches the rules of the Differential Metbo<it
In conftructing logarithms by interpolation from differences. This
|s the fame method which has fince been more larpely treated of by
'ater authors, and particularly by the learned Mr. Cotes rn his Cano-

How Jvlr. Briggs came by it, does not well appear, as he
°nl y delivers the rules, without laying down the principles or in-,
Veftigation of them. He divides the method .into two cafes, namely
Vhen the fécond differences are equal or nearly equal, and when the
Differences run out to any length whatever. The former of thefe is
treated in the I2th chapter; and he particularly adapts ft to the -in-
terpolating 9 equidiftant means between two given terms, evidently
fpr this reafon, that then the powers of 10 become the principal mul-
i'pliers or, divifors, and fo the .operations performed mentally. The
fut(ftauce of his procefs is this : Having given two abfolute numbers

with.
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•with their logarithms, to find the logarithms of 9 arithmetical means
between the given numbers : Between the given logarithms take the
ift difference, as well as between each of them
and their next or cquidif tant greater and lefs log-
arithms ; and likewife the ,2d differences, or the
two-differences of thcfe three ï ft differences } then
if thefc zd differences be equal, multiply one of
them feverally by the numbers 45, 35, &c, in the
annexed tablet, dividing' each produit by 1000,
that is cutting off three figures from each ; laftly
to vc of the ï ft difference of the given logarithms
add feveraUy the firft five quotients, and fubcrafl

I
2

3
4
5
6
7
8
9

ю

45
35

Ч
5
5

Ч

35
4S

»»' и
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< 0,
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и 'S|1
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the other five, fo fhall the ten refults be the refpeclive ift differences
to be continually added, to c'ompofe the required feries of logarithms.
Now this amounts to the fame thing at what is at this day taught in
the like cafe : we know that if АЪе. any term of an equicl i f tant feries
of terms, and a, bt c, &c, the firft of the ift, 2d, ^d, &c, o »er of
differences ; then the term z, whoíe diftance from A is ехргел- ï by

*, will be thus, z—jf+xa + *. í + *. •.—-с &с. And

if now, with our author, we make the 2d differences equal, thent, dt

f, &c, will all vanifh or be equal to o, and z wil l becorrle barely

Therefore if we take *
fucceffively equal to
T3»T<s»TWT3s, &c, we ihall
have the annexed feries of
terms with their differen-
ces. Where it is to be
obferved, that our author
had reduced the dtfferen-

. ces from the ift to the ad

form, as be thought it eafier to multiply by 5 than to divide by 2.

Alfo all the laft terms (x. b) are fet down pofitive, becaufe in

the logarithms £,is negative. If the two ad differences be only
nearly equal, take an arithmetical mean between them, and proceed
with it the fame as above with one of the equal 2d differences,—He
alfo ihews how to find any one fingle term, independent of the
reft ; and concludes the chapter with pointing out a method of
finding the proportional part more accurately than before.

In the 13th chapter our author remarks, that the beft way of filling
up the Intermediate chiliads of his table, namely from 20000 to 90006,
is by quinquifeftion, or interpofing four equidiftant means between
two given terms ; the method of performing which he thus particu-
larly defcribcs. Of the given terme, or logarithms, and two or three
others on e^ch ftde of/ them, tajce the ;ft> га, ylt &c differences,

till
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t'll the laft differences come out equal, which fuppofe to be the 5th
differences: divide the ift dif ferences by 5, the ad by 2.5, the gd by
I2S> the 4th by 625, and the 5th by 3125, and call the refpecljve

diffethe tft, 2d, jd, 4th, 5th mean differences ; or, inftead of
dividing by thefe powers of 5, mult iply by their reciprocals -fet TJe,
^tVs» тъАы TÏWS« that is multiplied by 2, 4, 8, 16, 32, cutting
°ff refpectively one, two, three, four, five figures from the end of the
ï>roducts, for the feveral mean differences : then the 4th and 5th of
thefe mean differences are fufficiently accurate, but the ift, ad, and
3d are to be corrected in this manner ; from the mean third différen-
tes fubtract three times the 5th difference, and the remainders are the
torreft jd differences ; from the mean ad differences fubtraä double
*he 4th differences, and the remainders are the correct 2d differences;
Daftly from the mean ift differences take the correu 3d differences,
and A of the 5th difference, and the remainders will be the correct
firft differences. Such are the corrections when the differences extend
as far as the 5th. However in compleating thofe chiliads in chis
Way, therewill be only 3 orders of differences, as neither the 4th nor
S^H will enter the calculation, but will vaniih through their fmallnefs :
therefore the mean 2d and 3d difference will need no correction, and
tta xnean firft differences will be corrected by barely fubtraâing the
3^ from them. Thefe preparatory numbers being thus found, all
the ad differences of the logarithms required, will be generated by
adding continually, from the lei's to the greater, the confiant з<|
Difference ; and the feries of irt differences will be found by adding
the feveral 2d differences; and laftly by adding continually thefe ift
differences to the ift given logarithm &c, the required logarithmic
terms will be generated.

Thefe eafy rules being laid down, Mr. Briggs next teaches how
°У them the remaining chiliads may beft be compleated : namely,
having here the logarithm for all numbers up to 20000, find the log-
arithm to every 5 beyond this, or of 20005, ZOOIO, 20015, &c, ia
this manner ; to the logarithms of the 5th part of each of thofe,
tamely 4001, 4002, 4003, &c, add the confiant logarithm of 5, and
thefums will be the logarithms of all the terms of the feries 20005,
20010,20015, &c : and thefe logarithms will have the very fame dif-
ferences as thofe of the feries 4001,4002,4003, &c } by mean.«
°f which therefore interpofe 4 equidiihnt terms by the rules above \
and thus the whole canon will be eafily compleated.

He here alfo extends the rules for corredHng the mean differences
'л quinquiiecb'on, as far as the auth difference ; he alfo lays down
firoilar rules for trifecltion, and fpeaks of igencral rules for any other
feftion, but omitted as being lels eafy. So that he appears to have
been poffeffed of all that Cotes afterwards delivered in his Cata-

• notechnia five CanßruRit Tabular UM per Difftrtntiast drawn from
the Differential Method* as their general rules exactly agree, Briggs's

,*чеап and corredt differences' being by Cotes called round and
quadrat differences, becaufe he exprefles them. by the numbers I, 2,

1 3» &c, written refpe&ively in a fmall circle and fquare,
Mr,
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Mr. Briggs alfo.obferves that the fome jute? equally apply tp the
cn^ ßconftruoliou of equidiftant terms of any other kind, fucn^? ß.

•tangents, fecants, the powers of numbers, &c: and farther rema.igtah.that
of the fines of three equidifferent arcs, all the remoce differences "may
be found by the rule pf prpportion, becaufe thermes and their ad, 40),
•6th, 8th, &c differences are continued proportionals, as are alfo.tjtp
ift, ßd, 5th, 7th, &c différences among themfelves ; and like as the
ad, 4th, 6th, £c differences are proportional to the fines of the.rn.ean
arcs, foalfo are the ift, 3d, 5th, &c differences prpportipnal tp the
«ofines pf the fame arcs. Moreover \vith regard to the powers of
«numbers, he remarks the following: carious properties; ift, that
•they will each, have .as many. .orders of difference/ as are denoted by
the index of the power* the fquares having two orders pf differences,
the cubes three, the 4th powers four, Ac : fécond, that the laft dif-
ferences will be all equal, and each equal to the commpn difference
of the fides or roots raifed to the given p.ower and multiplied by

• i x л x j x 4 &c, continued to asjnany terms as there are units in
•the index ; ib if the roots differ by ï, the ,2d difference of the fquares
•will, bedach i - x . z or 2, the gd differerjces pf the cubes each I X *•
x 3»r 6, the 4th differences of the 4th powers each i x 2 x 3 X 4

•er 24, and fo on ; and if the common difference of the roots be any
other .number >;, then the laft differences pf the fquaree, cubes, 4th
powers, 5th powers, &c, will be refpeftively а»*, бя.з, 34« Vi ao»5,
Ac.

Befides what was ihewn in the eleventh chapter concerning thff
Peking out the logarithms of large numbers by means of proportional
parts, be employs the next or i4th chapter in teaching howj.fwni
thefirft ten chiliads only, and a fmall table of one page, here,giveji,
to find the-number anfwering to any logarithm, and the logarithm to
pay number confifting of fourteen places of figures. * '

Having thus fully ihewn the conftruoion and chief properties of
rbis logarithms, our jngenious author, Jn the remaining eighteen
chapters, exemplifies thcir ufes in various curious and important

fuch as The Rule-.ofrthree, or rule of proportion j finding

* Ir is qomore than a large exemplification of this method of Briggs's that has been
•printed fo lace as 17,71, in 3410. trait by Mr. Rob. Flower, under the title of Tbt Radix,
«Jftw fffy.of.qialiwg LÎfpntbmi. Althoiigh Briggs's work might not be known ço thi«
writer. — Since chi« was written 1 ha,ve been favoured with th« following anecdote, con*
cerning Mr. Flowei and his work, by the Rev. Dr. Horfley, the learned editor of th»

'works of Sir I. Newton. " Th'n Robert Flower was я very obfcure, and probably art
illiterate man. He w.as mailer of a writing fchool in the town of giihop .Stortford j'1

.^iertfor.dihjrc. He .communicated bis Ra,dix, before he p.ublilhed it, to my late learnpd
fnend Math. Raper, Efq- of Thorley Hall. I was at Thorley at the time, upon»
«fit to iny father, who was reííor of t.lie pariih ; aiid I well remember that MnRapbf

.tpU me« with great iurprizc, that fjow^r .(who .was „known to ui bjotlj by name ai the

writ^Hrmaller, of the íieígbbouvíng market town) had fallen upon Br.iggi's way of And'
ing all .logarithms from the full ten chiliad»'. 'And he was fo wen perfuaded that
Flpwer had made the difcovery for himfelf, Without any light 'from Briggs, that witb
:iji». aocuoeroed лшаШсС1«:е.11е ,írwar4ed the jnao'i ingenuity w.ith a prefent of tp
guineas ; .informing hina I Relieve íhat bjf .wçrkhadJjçeQ.dpoe Before, »nd (ii
publication." ' .........
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.*"e roots of given numbers ; finding any number of mean propor«'
•jõnals between two given terms j wi th , other arithmetical rules:
Alfo various geometrical íubjeéls, as ift, Having gWert the fidos of
5рУ plane triangle, to find the area, perpendicular, angles, and dia-
Deters of the inftíribed and circumfcribed circles; id, In » right»
Angled triangle, having given any two of thefe, to find, the reft, via.
£ne leg and the hypotenufe, one Irg and the fum Or difFererice of the;
. ypotenüfe and the other leg, the two legs, one leg and the area, the
*,г*а and the fum br difference of the legs, the hypotenufe »nd fum
"*-difference of the legs, the hypotenufe and area, and the perimeter
j"?d area i -jd, Upon a given bafe to dçfcribe a triangle equal and
Uopefitnetncftl tu another triangle given ; 4th, To describe the cir-
jjUtaference of a circle fo, that the three diflanccs from any point in
£* to the three'angles of a given plane triangle, fhall be to orie ano-
*ner in a given ratio j 5th, Having given the bafe, the area, arid the
Wtio of the two fides of a plane triangle, to firtd the fides ; 6ihi
Jj'veh the bafe, difference of the fides, and area of a triangle, to find
"ni fides ï " ~ ' " - - - - - - - -

figure about whichVcirtle may be dcfcribed ; cth, Of thé dia-
f, circumference, and area of a circle, and the lurface and foli-
of the fphere generated by it, having anyone given, to find any
- —л joth, Concerning the éllipfe, fphero^d, and gauging;

fides ; I3th, Concerning the regular figure» of 7, 9, 15,
»ntioofidcij i4th, Ofifoperimetrical regular figures; isth, Of equal
îjSwlar figures; and i6th, Of the fphere and the 5 regular bodiA ;
Jfhich clofes this introtiuiftion. Stich of thefe problems as can ad-
Jvrt of ft, are determined by elegant geometrical conftrucTione, and
fcjty are all illuftrateti by accurate arithmetical calculations per-
J^ned by lögarithmi j for the exemplification of which they are

t the end he remarks, that the chi'cf and moft neceflary ufe of
u&»tithrrrs, igin thedoiarindof fphcrical trigonometry,- which he here
"""""* to give in a future \vork, and which was accompli/he'd inc

ïgcnometria Britannica, to the dcfcription of which we now

Of BRIGGS'/ Trigonçmeiria Britannica.

At;&he clofe of the account of writings on the natural finies, tan«
**< and fee-ants, I omitted the deferi ption, <of this work of our

<Ч author, although it' is perhaps the greateft of this kind1, all»
&* conftdened, that ever was executed by one perfon ; purpofely
^'ft6 тУ account of it to this place, not only ai it, is connected
the invention and conftruelion of logarithms, but thinking it

b deferved
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jdeíêrved.more' peculiar and diftinguiíhed notice, on account
^importance and originality of ita contents. The divifion of the
•quadrant,'and the mode ofcohftrucYion, are both new ; and the num-
.bers are far more accurate, and are extended to more places, than
.they had ever been before. The circular arcs had always been di-
vided in a fexagefimal proportion -, but here the quadrant is divided
.into degrees and decimals, as this is a much eafier mode of compu-
.tation than by ooths; the divifion being compleatcd.only to lOOthsof
.degrees, though hia defign was to have extended it to loooehs of de-
.grecs. And, befides his own private opinion, he was induced to
adopt this method of decimal divifions, parf ly at therequeft of other
perfons, and partly perhaps from the authority of Vieta, pa. щ Ca'
lenduriiGregoriam, And it is probable that computations'by this der
cimaj divifion would have come into general ufe? had it not been for
the publication of Vlacq's tables, which were .extended to every Ю
féconds, or 6th parts of minutes. But befidtc this method by a de-
cimal divifion of the degrees, of which the whole circle contains
360, or the quadrant 90. in the ,14th, chapter he remarks that fome
other perfons were inclined rather to adopt a compleat decimal divi-
Лоп of the whole circle, firft in,to 100 parts, and each of thefe into
Jooo parts ; and for their fakes he iiibjoins a fmall table of the fines
pf every 4oth part of the quadrant, and "remarks, that from thefe few
the whole may be made .out by continual quinquifcitions ; namely,
5 times thefe 40 make 200, then 5 times thcle give 1000, thirdly
5 times thefe give 5000, and» laílly 5 times thefe give 25000 for the
Whole quadrant, or 100000 for the whole circumference.
; But-to return. .Our author's large .table confifts of natural fines
to 15 places, natural tangents and fecants each to ю places, logarith-
njic fines to 14 places, and logarithmic tangents to ю places, each
befides the charaileriftic. A moit ftupcnduus perfonnancfc ! The
table is preceded by an introduclion, divided into two books, the
ene containing an account of the truly ingenious comtrucTion of th&
table, by the author himfelf ; and the other its ufe» in,trigonpmetryy
ice, by Henry Gellibrand, profefîbr'of aftronpmy in Grelham College,,
who remarks in the preface that the work was compofed by the au-
thor aboufthe year i6ao; though it was pnty pubHihed by the di-
re&ion of GeJlibrand in lóí^, it having been printed at :Gpuda un-
der the care of Vlacq, and by the printer of his Trigonometria, jírtifi'-
tlalls\ wWçh carne o u t t h e fame year. . J

After briefly mentioning the conjjnon methods of. dividing the
quadrant, and conftruäing the tableí of .fines, &c, from vhe ancients
down to his own.time, he haftens to the deicription of his own pe-
culiar and'truly ingenious method, which is briefly this: .having'nrft
divided the quadrant into я fmal j number of partiras 72, he.findsjthe
fine of one of .thofe parts, then from it the fines,of, the double, triple»,
.Quadruple, &c, up to the quadrant, qr 72 parts. He ne?« tjuinqui-
íecls each of thefe part«, by inCerpofing four equiditfant means, by dif-•
ferencce; he-then quinqui/ecb each of tbefej and finally eachof th"efe
'again ;-.which; complcats tl)e diyifiw M far its degrees ад<3
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The rules for performing all thefe' things, he investigates and illu-
trates in a very ample manner. In'treating of multiple andfubmuJ-'
t ip le arcs, he gives general algebraical exprcflions, for the fine-of
Chord of any mult ip le whatever of a'given arc, which he deduced
from a geometrical figure, by finding the law for the feries of fuccef-
iive' mult iple chords or fines, after the manner of Vieta, who was the
firft perfon that I know of, who laid down general rules for the chords
of multiples and fubmult ip les of arcs or angles: and the fame was
afterwards improved by Sir I. Newton, to fuch form, that radius,
and double the cofine of the firft given angle, are the firft and íècond
terms of all the proportions for finding the fines,and cofmesofthe
multiple angles. For affigning the coefficients of the terms in the
multiple expreffions, our author here delivers the conftruction of figu-
rate or polygonal numbers, jnferts "a large table of them, , and
'teaches their feveral ufes ; one of which is that every other number
taken in the diagonal lines, furniihes the coefficients of the terms of
the general equation by which the fines and chords of multiple arcs
are exprefled, which he amply ill uf t ra tesj and another, that the fame
diagonal numbers conftittite the coefficients of the terms of any power
of a binomials which property was alfo mentioned by Vieta in his An-
gulqres Sefliones, tlwr. 6, 7 ; and this is the firft mention I have feen
made of this law of the coefficients of the powers bf a binomial, com-
monly called Sir I Newton's binomial theorem, although it is very

. evident that Sir Ifaac was not the firft inventor of it, the part of it
•Properly belonging to him feems to be only the extending of it to
fractional indices, which was indeed an immediate effect of the ge-
neral method of denoting all roots like powers with fractional expor
fients, the theorem being not at all altered. However it appears that
Olir author Briggs was the firft who taught the rule for generating
the coefficients of the terms, fucccflively one from another^ of atiy
power of a binomial,'independent of thofeof any other power. For
flavirig ihewn, in his Abacus Шух?*)«« (which he fo calls on account
pf its frequent and excellent ufe, and of which a fmall fpecimcn is
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annexed, ) that the numbers in the diagonal directions, afcendin
right to left, are the.coefficients of the powers of binomials,-th

L j '
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indices being'the figures in the firft perpendicular column A, which,
*r« aifo the coefficients of the 2d terms of each power ithofc of the
£rft terms being ï, are here omitted j) and f hat any one of thefe dia-
gonal «umbers is ip proportion to the next higher in the diagonal, as.
the vertical of the former is to the margipal pf the latter» that is, ag
the uppermoft пцтЬег in the column of the former isto the firft qt
right-hand number in the line of the latter ; having ihewn thefe
things, } fay, h<s thereby teaches the generation of the coefficien|s of
any power, independently of ail other powers, by the very fame law;
or rule whiph we now ufe in the binomial theorem. Thus, for the,
gth power ; 9 being the coefficient ef the ad term, and ï always that
«f the firft, to find the $d coefficient we have 2 : 8 : : 9 : 36 j for the
4th term, 3 : 7 : : 36 : 84 ; for the 5th term, 4 : 6 : : 84 : iî6 ; and
fo on for the reft. That is to -fay, the coefficients pf the terms in
j}ny power yi, are inverfely as the vertical nurnbers or firft line I, 2,
3,4, .... от, and directly as the afcendingnumbers mf m— I, m—2^
до—3, .... ï in the firft column A ; and that confequently thofe
coefficients are found by the continual multiplication of thefe frac-?
lion? S»'lZi»2Zi> 'Ш —, which is the very theorem ás it

4 * ' • Э-1 4 M ' J

ftands at this day, and as applied by Newton to roots or fraccionai
Exponents, as it had before been ufed for integral power*. This
theorem then being thus plainly taught by Briggs about the yeat
IODO, J am furprifed how a man of fuch general reading as Dr. Wal-
lis was, could poffibly be ignorant of it, as he plainly appears tofce,
by the 85th chapter of hie algebra, where he ful ly afcribes the inven-
tion to Newton, and adds that he himfelf had formerly fought aftej;
fuch a rule, but without fuccefs : Or how Mr. J°hn Bernoulli, not
half a century fince, could himfelf firff difpute the invention of this
theorem with Newton, and then give the difcovery of it to M. Paí-
cal, who was not born till long after it had been taught by Briggs.
See Bernoulli's fPorts, vol, 4 pa. 173. But I4 do not wonder tha4
Brïggs's remark was unknown to Newton, who owtd, almoft 'íívery.
thing to genius, and very little to reading : and I have no idoubt that
he made the difcovery himfelf, without any light from Briggs, and
that he thought it Was new for all powers in general, as it was indeed
for roqts and quantities with fractional and irrational exponente.

When the above iable. of the fums of figurate nunibers is u fed
by our author in determining the coefficients of the termsoAhe
equation* whofc root is the chord of any fubmultiple of an arc, as
when the feâion is expreflbd by any uneven number, he remarks that
the powers of that chord or root will be the jft, 3d, 5th, yth, &c,
in the alternate unpven columns. A, C, E, G, &c, with their figna
-t or — ae marked to the powers, continued till the higheft power
be çqual tp the index of the feélion ; and that the coefficients of
thofe powers are the fums pf two continuous numbers in the fame
column with the powers, beginning with ï at the higheft 'power,

gradually descending one line obliquely to the right at eacHr- -•• •* •• ••• i .. ч •• №v • . . -? T .,
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power : fo for a trifecYmn, the numbers are i In C, and ï Ч-- $
in A ; and therefore the terms are — i ® + 3® : for л quinqui-

feclion, the numbers 'are ï in E, i + 4 = 5 in C, 2 +3 = 5 >'nAj
fp that the terms are I® — 5©+ 5 ® : far a feptifection, the num-f
bers are ï in G, l + 6 = 7 in E, 4. + ïû = 14 in C, and 3 + 4 =
1 in A} and fo the terms are — i(j) + 7@ — 1^ф + 70: and fo

the fum of all thefe terms being always equal to the chord of the
le or multiple arc. , But when the fe$ion is denominated by an
number, the fquares of the chords enter the equation inftead of

the firft powers as before, and the dimenfions of all the powers are4

doubled, the coefficients being found as before, and therefore the
powers and numbers will bethofeir (he id, Ath, 6th, &c, columns:
?nd thé uneven feâions may alfo beexpreffed the fame way : hence,
for a bifeftion the ferms will be — i@+4<§); for » trifeftion
'©— 6®+9©i (or the quao'rifeflion — i®-f «©— аоф-Иб©*
for the quinqiiifeoion i(@— IO® +35©— 50® +^@ j and fo o»,

Ovr author alfo fub^
Joins another table, a
'frnall fpecimenof which
Is here annexed, in
"»bich the firft column
Ponfifts of the uneven
numbers, ï, 3, 5, &c,
»ne reft being fou^d by .
Edition as before, and /he alternate diagonal numbers themfelvee
*'« the coefficients.

The method is quite different from
Miat of Vieta, who gives another table
for the like purpofe, a fmall part of
yhjch is here annnexed, which is
%med by adding from the number a
downwards obliquely towards the
j.»ght ; and the coefficients of the terms
Itend upon the horizontal line.

Thefe angular ferions werç afterwards further difcuflcd by
Pughtred and Wallis. An.d the fame theorems of Victa and
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been fince given in a different form, by MciTrs. Herman, and the
oullis, in theZ«g/fr Jas, and the Memùrsof^btRoyatjicaat-

РУ ofSciincet. Thefe theorems they exprefl'ed by the alternate terms
Ф the power of a binomial, whoie exponent is that of the multiple
*^gle or feaion. And Mr. De Lagny, in the fame Memoirs, firft
Wwed that the tangents and fecants of multiple angles are alfo ex»
Brefled by the tcrm.s of a binomial, in the form of a fraction, of which
feoe of thofe terms form the numerator, and other's the denominator.

• Î f)"s» if rexprefs the radius, / the fine, e tb^s cofme, / the tangent,т » . . . • - • • .
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and/the fecant of the angle A; then the fine, 'çofine^ tangent,
fecant of я times the angle, are exprèíTed thus, viz.

çòfine *A- -rrr* « f" ̂ H'rV*"12 J* + "•'ГУ>Г*'Я^'У~У j
Г""1 I ! i П l , 4 . J . 4. ' Ч

«. n—т. n—t • я. и-*т. л— 2. я—j. н-в*4 „w*"~c и5
V^- .: ,'. , >—^1+тт-г.-ггттт r 5'

„ n. ,i-j п-г* , ». «-i.»—*.-«— з.
•Г ~ | . z

I . Z-

• •'• ï .
/' ОГ f*

Л ï * •

' T ï.

1 . 3 . 4
•4- »*
-I. u— z . w — ï

- * • 3 - 4

•"^t*tfit

! ̂ 1—4 44 {«ff.
Ç«. n

where it is evjdent that the feries in the fine of n A confifts of the
even term's of the power ofihe binomial c^j\", and the feries in the
cofine of the uneven terms of the fame power ; alfo the feries in the

numerator1 of the tangent cbnfiirs of the. even terms of the power
г-НЧ and the denominator, both of the tangent and fecant» confifts
of the uneven terms of the fame power r+T*«. Arid if the diameter,
chord, and chord of the fupplement, be fubftituted for the radius,,
fine and cofine, in the expreffions for the multiple, fine and cofine,
the refult will give the chord and chord of the fuppjement of« times
the arc, Wangle A. Thefe and various other expreflions for, multi-
ple and fubmultiple arcs, with other improvements in trigonometry,
have ãífo been given by Euler and other çminent writers on the fub-

.
The before mentioned M, De Lagny offered a project for fubfti-

'tuting, inftead of the common logarithms, a binary arithmetic,
which he called the natural logarithms, and which he and M. Leib-
nitfc feem to have both invented about the fame time, independently
of each ottyer ; bu,t the projeft came to nothing. Mr. DC lfagny Sfl(b'
publiflied, in féveral Memoirs of the Royal Academy, anew method'
of determining the angles of figures, which he called 'Goniometry. 'It
confifts in meafuring with a pair of compafles the arc which fubtends
the angle in queftjon,} however this arc is not meafured by applying
its extent to any preconftruded fcale, but by examining what part it
ip of half the circumference of the fame circle, in this manner :
from the propofed angular point as a center, with a fufficiently large,
radius, a femicircle being defcribed, a part of which is the arc inter-
cepted by the fides of the propofed angle, the extent of this arc is '.
faken with afine pair of compafles, and applied continually upon thé
arc of the. femicircle, by which he finds bow often it is contained in.
the femicircle, with ufuajly a fmall arc remaining; in the fame mari-
ner he meafures how often this remaining arc is contained in the firft
arc, and what remains again is applied continually to the firft re- •
" ' * ' ' . . . . . . 9 ' ' ' • • • • • • v



L P G A R I T H M S. 79

í*naihder, and fo the 3d remainder to the zd, the 4th to the id, and íò
.on till there be no remainder, or elfe till it become inienfibly fmall.
»By this procefs he obtains a feries of quotients, or fraaional parts,
one of another, which being properly reduced into one, give the re-
tip of the firft arc to the femicircumference, or of the propofed ahgíe^
to two right angles or 180.degrees, and confequently that angle in
•degrees, minutes, &c, if required, and that commonly to a degree of
•accuracy fur exceeding the calculation of, the fame,by means of any
Cables of fines,.tangents or fecants, notwithftanding the apparent pa-
.radox in this expreflion at firft'fight. Thus, if the ï ft arc be 4
times contained in the femicircle, the remainder once contained in
the'firft arc, the next fiye times in the fécond, and finally the fourth
*wo-timesin the third : Here the quotients are4, 1,5, 2; confequent*
'Jy the fourth or 1 aft arc was í the ̂ d, therefore the 3d was—, or i.

of the zd, and the zd was -^- or U of the I ft, and the firft or arc

Toiight, was -I-' or ii of the femicircle j and confequently it; con-

374. degrees, or 37° 8' 34"-y-
. But to return from this long digreflion, Mr. Brigg« next treats of
'interpolation by differences, and chiefly of quinquileftion, after the
Banner ufed in the i'3th chapter of his conftruction of logarithms
before defcribed. He htre proves that curious property of the fines
and their feveralBorders of differences, before mentioned, namely,
*bat,. of equidifferent arcs, the fines, with the zd, 4th, 6th,
*fc differences, are continued proportionals; as alfo the cofines of

means between thofe arcs, and the ift, 3d,.5th, &c differences.
1 to this treatiieon interpolation by differences, he adds a margi-
note, complaining that this 13th chapter of h\s:4ritbmetita Lega-

'~~':a had been omitted by Vlacq in his edition of itj as if he were
-- of an intention to deprive him of the honour of the invention

"»interpolation by fucceffive differences. The note/is this: Mtdut
tyréfíiontí à me truditus efl Arítbmetica Logarithmic« capite 13, in edi-
£it Lonidntnfi : Ißud autem caput una cumfequenti in tditiont Baiava
"*f irfcenfttlto et infcio omijumfuit : nee in omnibus^ tditianis illius autbar

*'". aliequi indttftrius et non indoflus meam mentem viàttur ajjtquutus •
•fooque fie quicquam deftt cuiq uam, q ni intigrum canonem conßtfre cupittt:
yVtdam maxime neceffaria illinchuc transferenda ctnjul.

Ä 'argc fpecimcn of-qüinquifeftion by differences is then giventind he (news how it is to be applied tO'the conftruaion pf the whole
.aUon of fines, both for looth and loooth parts of degrees; namely,
^cèntefms, divide the quadrant firft into 72 equal,parts, and find
Ле1г fines by the primary methods ;'then thefe quinquifefted give
??^Parts, à fécond q'uinquifèétion gives 1800 parts, and a third

H'"~ 9000 part«, orcentefms,of degrees : but formillefms, dividethe
nt into 144 equal parts; then one quinquifeftion-givei 720, a
gives 3600, a th.i.rd ï8ooo} and a fourth gives' 90000 parts, or
»s.

He



to coNsf
1 He next proceeds eo the natural tangents and fêlants, wllíêh atë
directed to be raifèd in the fame manner, by interpolations from Ü
few primary ones, conftrufted from the known proportions between1

fines, tangents, and fecants ; excepting that half the tangents and fê-
tants are to be formed by addition and fubtraétiort only» Of means of
fome fuch theorems as thefe, namely, ift, the fecantof an arc is equal
to the fum of the tangent of the fame arc, and the tangent of half ita
complement, which will find every other fecant; zá, double the tan*
gent of an arc added to the tangent of half its complement» is equal td
the tangent of the/urn of that arc and the faid half complement, b/
Which rule half the tangents will be found; &c.

In the two remaining chapters of this book are treated the con»
flruflion of the logarithmic fines, tangents, and fecants. This W
preceded by fome remarks on the origin and invention of tberftv Our
author here obfervcs that logarithms may.be of various kinds} that
others had followed the plan of Baron Napier the firft inventor*
among whom Benjamin Urfinus is efpecially commended, who ap-
plied Napier's logarithms to every ten 'féconde of the quadrant; but
that he himfelf, encouraged by the noble inventor, devifed other lo-
garithm* that were much eafiér and more excellent *. He fays ha
put io, with ciphers, for the logarithm of radius ; 9 for the logar*
ithm fine of 5° 44' whofe natural fine/is one lOth of the radius j á
for that of 34', whofe natural fine i» one lOoth of the radius, j&rc :
thereby making I the logarithm of the ratio of loto ï, which is tlW
charaoeriftic of his fpecies of logarithms.

To confirma the logarithmic fines, he directs firft to divide ch<
quadrant into 72 equal part« as before, and to find the logarithms o(
their natural fine» as in the ï 4th chapter of his jírithmttlta Llf
garttbmica; after which this number will be increafed by quinquifec-
tion, firft to 360, then to 1800, and laftly to 9000, or centcfins of der
grec«. Buo ífrmllefms of degrees be required, d i vide the quadrant firft
into 144 equal parti, and. then by four quinquifeâions thefe will be
extended to the following parts, 720, 3600, 18060, and 90000, or mila

kúns pf degrees« He remarks however that the logarthmic fines of
only half the quadrant need be found in this manner, as the other
bal/ m*y be found by mere addition, or fubtrailion, by. means of
this theorem, as the une of half an arc is to .half radius, fo is the fine
of the whole arc to the cofine of the faid half arc. This theorem hé
illuftrates with examples, and then, adds a table of the logarthmil
fines of the primary 7 г parts of the- quadrant, from which the refir afo
to be made out by quinquifeaiOn. ч

In the next chapter our author (hews the coiVftruUion of the natu*
ral tangent» and fecants more fully than he had done before,' d**
monftrating and iHuftrâting feveral curious theorems for the eatf
finding of them. He then concludes this chapter, and the book, wit»

* HU tvonli are " Ego vcro ipftui inventon« primi cohortitionp, adjutus,
garithmú» applicaado« ceúfui, qui multo ftoiliorem ufum hnbentrjnyftai«iorem:
jarittunui r»dii circular« vol finuiwtius, a me ponitur lo kc." .

pointing
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Pointing out the very eafy conftruclion of the logarthmic tmgcr»ts
4fld fecants by means of thefe three theorems : '

l f t \As co'fine : fine :: radius : tangent,
,2d, As tangent : radius :: radius : cotangent,
•^d, As cofine : radius : : radius : fecant.-

So. that in logarithms, the tangents are found by fubtracling the
cofines from the fines, adding always 10 or the radius; the cotanr
gents are found by fubtraoting always the tangents from 20 or double
the radius; and the fecants are found by fub tracking the cofinès from
*Q.the double radius. >

The 2d book, by Gellibrand, contains the ufe of the canon in
Plane and fpherical trigonometry.

Befides Briggg's methods of conftructing logarithms, above de-
bribed, nb others were given about that time. For as to the, dalcu-
^tions made by Vlacq, his numbers being carried to comparatively
but few places of figures, they were performed by the eaficft of
Briggs's methods, and in the manner which this ingenious man had
Pointed out in his two volumes. Thus, the 70 chiliads of loga-
rithms, from 20000 to 90000, computed by Vlacq, and publlihed in
1628, being extended only* to 10 places, yield no more than two
Orders of mean differences, which arealfothe correct différences, in
4uii)quife£tion, and therefore will be made out thus, 'namely, one*
fifth of them by the mere addition of the confiant logarithm of 5;
and the other four-fifths of them by two eafy additions of Very fmall
Cumbers, namely, of the ift and 2d differences, according to the di-
r«<ftions given in Bridge's Arith. Log.'c. 13. p. 31, And as to Vlacq's
logarithmic fines and tangents to every 10 féconds, they were'eafily ï . , ; ^Л ;/
Computed thus; the ftues for half the quadrant were found by '"'• "''
taking the logarithms to the natural fines in Rheticus's canon; and " w." ;

^ben f/om thefe the logarithmic/mes to the other half quadrant.were . г

found by mere addition and fubtraclion ; and,from thcie all the tan- ; ,
Rents by one fingle fubtra£lion\ So that all thefe operations might
"afily be performed by one perfo'n, as quickly as a printer could fet < " ;. ( ,
^pthe types; and thus the computation and. printing might both be .-' /.'.' '
Rarried on together. And hence 4t appears riiat there is no reafon. , , .
f°f admiration at the expedition with which thefe tables were faíd ' '
to have been brought out, "(•: ' '' ' "• .

Of -certain Curves related to Logarithms*

.About this time the mathematicians of Europe' began to confier
curves which, have properties analogous to logarithms. Ed-
Gunter," it has been faid, firft gave the idea of a curve, wh'ofe

, ;,->«HI» Ut IIICI1 VJUHiaLVO , i/u L * bull'»"*- iiiiu 11 HUI.1V.1.U ill «11^- JJUII Ul

•• l s Writings, The fame curve was afterwards confidcred by others,
anj rçasied the Logarithtn.ic or Lo^ißic curve by Huygcns in his Dif-

fertatje

,
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fertath de Caufa Gravitatis, where he enumerates all the pr inc ipa l
properties of this curve, fhewing its analogy to logarithms. Many
other U'arned men have al fo treated of its properties ; p a r t i c u l a r l y
LeSeur and Jacquier in their comment on Newton's P r i n c i p i a ; Dr.
John Kiel l in the elegant l i t t le tracT: on logarithms fubjoined to hig
edition of Euclid's Elements ; and Francis Makros, Efq. Curfitof
Baron of the Exchequer, in his ingenious treati fe on Trigonometry;
in 'which books the doftrine of logarithms is copiouily and learnedly
treated, and their analogy to the logar i thmic curve &c ful ly difplayed.
-—It is indeed rather extraordinary t h a t th i s curve was not fooner
announced to the p u b l i c ; fincc it refults immediately from baron
Napier's manner of conceiving the generation of logarithms, by only
luppofing the l ines which reprefent the natura l numbers to be placed
at right gnôles to that upon which th» logarithms are taken. This
curve greatly facilitates the conception of logarithms to the imagi-
nation, and affords'an almoft intuitive proof of the very important
property of their fluxions, or very final! increments, to wit, that the
fluxion of the number is to the fluxion of the logarithm, as the number
is tothe fubtangent; as alfo of this property, that, if three numbers
be taken very nearly equal, fo that their ratios to each other may
differ but a little from a ratio of equality, as for exnmple, the three
numbers löooooco, loccoooi, 10000002, their differences will be
very nearly proportional to the logarithms of the ratios'of thofe num-
bers to each other : all which follows from the logari thmic arcs being
ycry little di f ferent from their chords, when they aie taken very fmall.
Xnd the confiant fubtangent of this curve is what was afterwards by
Cotes called the Modulut of the fyftein of logar i thms : and fince, by
the former of the two properties above-mentioned, this fubtangent is
я 4th proportional to the fluxion of the number, the fluxion of the
logarithm, and the number, this property afforded occafmn to Mr.
Baron M^feres to g'vc tne fol lowing d e f i n i t i o n of the modulus ,
which is the fame in effeâ as Cotes's, but more clearly exprefled,
namely, that it is the l imi t of the magn i tude of a 4th proportional
to thefe three quantities, to wit, the différence of any two natural
numbers" that are very nearly equal to räch other, ei ther of the faid
numbers, and the logari thm or mcafure of the. ratio they have to
each other. Or wc may define the modulus to be the natural num-
ber at that part of the fyftcm of logarithms, where the fluxion of the,
number is equal to the fluxion of the logarithm, or where the numbers
and logarithms have equal differences. And hence it follows, that
the logarithms of equal "numbers or of equal ratios, in different fyflems,
are to oneanother as the moduli of thofe iy {terns. Moreover, the ra-
tio whofe meafure or Jogarithm is equal to the modulus, and thence
by Cotes called the ratio modularis, is by calculation found to be the
ratio of 2-71828182^459 &c to ï, or of ï to '367879441171 &c; the
calculation of which number may be feen at full length in Mr. baron
Maieres's treatife on the Principles of Lib-annuities, pa. 274 an.d

ть.
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ЧгЬе hjperbolic curve alfo afforded another iource for developing
^nd i l l u f b a t i n g the properties and conftruftion of logarithms! For
lhe hyperbolic areas l y i n g between the curve and one afy.mptote,
^'hen they are bounded by ordinäres parallel to the other afymptote,
are analogous to the logar i thms of their abfcifles or parts of the
?fymptote. And ib .alfo -arc the hyperbolic feäors ; any lector
bounded by an arc of the hyperbola and two radii , being equal to
^he quadri lateral fpacc bounded by the farrie arcj the two ordinales
*° either afymptote from the extremities of the arc^ and the part of
lhe afymptote intercepted bstween them. And although Napier's
logarithms arc commonly faid to be the fame as hyperbolic logar^
jthtiis, it is not to be undcrftood that hyperbolas exhibit Napi;r's
l°garithms only, but indeed all other poffible fyftems of logarithms
Whatever. For, like as the right-angled hyperbola, the fide of whofe
fyuare infcribcd at the vertex is ï, gives us Napier's logarithms; fo any-
other fyftem of logarithms is expreiled by the hyperbola whofe afymp-
l°tes form a certain oblique angle, the fide of the rhombus infcribed
at the vertex of the hyperbola in this cafe alfo being ftill ï, the fame
as the fide of the fquare in the right-angled hyperbolaî But £he
areas òf th; fquare and rhombus, and confcquently the logarithms of
any one and the fame number or ratio j wil l differ according to the
fine of the angle of the aiymptotes. And the area of the fquare or
'hombiis, or any infcr ibed parallelogram, is alfo the fame thing as
^hat was by Cotes called the modulus of the fyftcm of logarithms j
^hich modulus will' therefore be exprtlled by the numerical meafure
°f the fine of the angle formed by the afymptotes, to the radius I ;
as that is the íàme with the number expreffing the area of the faid
Suaire or rhombus, the fide being .1 : which is another definition of
'he modulus to be added to thofe we before remarked above in treat-
!ng of the logarithmic curve. And the evident reafon of this is, that
111 the beginning of the generation of tbefe areas from the vertex of

i e hyperbola, the nafcent increment of the ab fc i flu drawn into the
a ' t i tude 1, is to the increment of the area, as radius is to the fine of the
arigle of the ordinate and abfcifle, or of the afymptotes ; and at the

'ginrjing of the logarithms, the nafcent increment of the natural
« to the«umbers is to the increment of the logarithms, as ï is

Us of the fyftem. Hence we eafily dilcover that the angle formed by
,lhe afymptotes of the hyperbola exhibit ing Briggs's fyftem of ]ogar-

s, will be 25 deg. 44 min. 25^ fee. this being the angle whofu
is o^^-jtg.^eig &c, the modulus of this fyftem.

Or. indeed any one hyperbola, as has been remarked by Mr. baron
s, wi l l cxprefs all poffible fyilems of logarithms whatever,
, if the fquare or rhombus infcribcd at the vertex, or, which

ls the fame thing, any parallelogram infcribcd. between the afymp-
otes and the curve at any other point, be expounded by the modulus

°f the fvftem ; or, which is the lame, by expounding the area, in-
è CePted between two ordinales which arc to each other in the ratio

°' 10 to ï, by the logarithm of that ratio in the propofed fyftem.
Mz As
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As to th.e firft remarks on the analogy between logarithms and
the hyperbolic fpaces ; it having been íhèwn by Gregory St. Vincent,1

in his Quadratura Circuit Ü" Sefiionum Con!, publiihedat Antwerp in
1647,, that if оле afymptote be divided into parts in geometrical
progreffion, and from the points of divifiori ordinäres be drawn pa-
rallel to the other-afymptote, they will divide the fpace between the
afymptote and curve into equal portions ; from hence it was ihewn
by Meríênnus, that, by taking the continual fums of thofe parts,
there would be obtained areas in arithmetical progreffion, adapted to
abfcifles in geometrical progreffion, and which therefore were ana-
logous; to a fyftern of logarithms. And the fame analogy was re-
marked and illuftrated foon after by Huygens and many others, who
ihew bow to fquare the hyperbolic fpaces by. means of the logarithms.

Of*Gregory>s Computation of Logarithm's.

On the other hand, Mr. James Gregory, in his Vera Circuit an

ihews how to compute the logarithms, which are analogous to thofe
areas : and'thus the quadrature of the hyperbolic fpaces became the
lame thing as the computation of the logarithms. He here alfo lays
down various methods to abridge the computation, with the aflift-
ance of fome properties of numbers themfelves, by which we are
enabled to compofe the logarithms of all prime numbers under ipad,

•each by, one multiplication, two divifions, and the extraction of the
fquare root. And 'the fame fubje£t is farther purfued in his Exerci'
taiiones Geomelr-ices^ to be deferi bed hereafter.

.There are alfo innumerable other geometrical figures having pro-
perties analogous to logarithms ; fuch as the equiartgular fpiral t th«
figures of the tangents and fecants, &c } which it is not to our p.ur-
pofe to diftinguim more particularly.

Of ^Mertatar's Logaritbmotec'inia,

In 1668, Nicholas Mercator pybliflied his Logaritbmoíeihnia, JtVi
Tnethodus conßruendi Logarithmus nova, accurata, У fàcilis ; in which
he delivers a new and ingenious method for computing the logarithm*
upon -principles purely arithmetical ; which being curious and ver/

* James Gregory was born at Aberdeen in Scotland tSjq, where he was educated'
He was (irofcffor of Mathematics in die coUege of St. Andrews ; and died of a fever iß
December 1675, beir.g only 36 years of age. ,

f Nicholas Mercator, a learned mathematician, and an ingenious member of th*
Royal Society, was a native of Holfteln in Germany, but fpent moft of his time in Eng'
land, where he died in the year 1690, at about 50 years of age. He Was the author o»
many other works in Geometry, Geography, Agronomy, Aftrology, St«.

accurately
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*ccurately performed, I mall here give a rather full and-particular
ac,count of that little traft, as'well as of the fmall fpecimen of the
4uadrature of curves by infinite feries fubjojned to it j and more ef-
Pecially as this work gave occafion to the public communication of
jomc of Sir líãac Newton's earlieft pieces, to evince that he had hot
borrowed them from this publication. So it appears that thefe two
Ingenious men had, independent of each other, in fome inftances
'alien upon the fame things.

,, Our author begins this work with remarking that the word Logar-
Hotnjs compofed of the words ratio and number, .being as much as to
%'the number of ratios ; which he obferves is quite agreeable to the
Mature of them, for that a logarithm is nothing elfe but the number
tfratiuneula contained in the ratio which any number bears to unity,
"e then makes a very learned and critical difTertation on the nature
°f ratios, /their magnitude and m«afure, conveying a clearer idea of
*be nature of logarithms than had been given by either Napier or
^figgs, or any other writer except the famous Keplex, in his work bc~

,fore described, although thofe other writers feem indeed to have had
>n their own minds the fame ideas on the fubject as Kepler and Mer-
fator, but without Having exprcflcd them ifo clearly. Our author
indeed pretty clofely follows Kepler in his modes of thinking and
c*preflioh, and after him in plain and exprefs terms calls logarithms
*nc meafures of ratios ; and, in order to the right underftanaing that
"«finition of them, he explains whaj he means by the magnitude of a
rfttio. This he does pretty fully, but not too fully, confidering the
flicety and fubtlety of the fubjecl of ratios, their magnitude, with
*h*ir addition to, and fubtrailion fronr, each other, which have been
^'{conceived by very learned mathematicians, who have thence been
Jed'into confiderable miftakes. Witnefs the overfight of Gregory
"t. Vincent, which Huygcns animadverted upon in the Е{втавч; Су-
^netriee Grtgorii a Sanais Vincentia^ and which arofe from not under-
"anding, ornot adverting to, the nnture of ratios, and their propor-
t(ons one to another. And many other fimilar miftakes might here be
Adduced of other eminent writers. From all which we muft com-

the propriety of our author's attention, in fo judicioufly difcrt-
between the magnitude of a ratio, as of a to í, and the

? or quotient arifing from the divifion of one term of the
io by the other ; which latter method of confideration is always

'?tended with danger of errors and confufion on the fubjeftj though
.ll1 the 5th definition of the 6th book of Euclid this quotient is ac-
c°unted the quantity of the ratio ; but this definition isiprobablynot
^nuine, and therefore very properly omitted by profeflor Simion in
í1'8 edition of the Elements. And in thofe ideas on the fubjeft of
J^ßlrithms, Kepler and Mercator have been followed by Halle/,

°tes, and moil other eminent writers fince that time.
Purely from the above idea of logarithms, namely as being the

J^Cafures of ratios, and as expreffing the number of ratiuncula cön-
aifled in any ratio, or into which it may be divided, t,he number of

the
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trie like equal ratluntults contained in feme one ratio, аз of jo to it
being fuppofed given, our author fhews how the logarithm or mea*
fure of any other ratio may be found. But this however only by-
the-bye, as,not being the principal method he intends to teach, a*
his lail and bcft, and which we arr ive not at t i l l near the end of the
book, us we fhail fee below. Having ihewn then, that tbefe Jogar-5

ithms, or numbers of fmall ratios^ or meafures of ratios^-may be all
properly reprefented by numbers, and that of r, or the ratio of equa*
Jity, the logarithm or meafure being always o, the logarithm of
IO, or the meafure of the ratio of jo'to ï, is moft conveniently rèp re*
fented by I with any number of ciphers; he then proceeds to fheW
how the meafures of all other ratios may be found from this lail fup*
pofition. And he explains the principles by the two following ex-
amples.

Firft, to find the logarithm of ioo'5*, or to find how many rait*
unculavci. contained in the ratio of ioo'5 to ï, the number of rafiun*
tulte in the decuple ratio, or ratio of 10 to ï, being 1,0000000.

The given ratio ioo'5 to ï, he firil divides.into its parts, namel/
IOU'5 to ЮО, loo to 10, and ю to i j the laft two of which being
decuples, it follows that the charafleriftic w i l l be 2, and it only re-
mains to find how many parts of the next decuple belong to the firft
ratio of 100-5 to loo. Now if each term of this ratio .be multipl ied
by it fel f, the produits wi l l be in the dupl icate ratio of the firft terms»
or this laft ratio will contain a double number of ;parts ; and if thcfe
be mult ipl ied by the firft terms again, the ratio of the laft product«
will contain three times the number of parts ; and fo on, the num*
her of times of the firft parts contained in the ratio of any like powers
of the firft terms, being always denoted by the exponent of the power-
If therefore the firft terms, 100-5 and 100, be cont inual ly mult ipl ied
till the fame powers of them have to each other a ratio whofe meafuf«
is known, as fuppofe the decuple ratio ю to ï, whbfc meafure i*
1,0000000 ; then the exponent of that power fliews what multiple
this meafure 1,0000000, of the decuple ratio, is of the required mea'
fure of the firft ratio ЮО'5 to 100 ; and confequently d i v i d i n g
1,0000000 by that exponent, the quotient is the meafure of the ratio
100-5 to ЮО fought. The operation for finding this, he féts dovvfl
as here follows ; where the feveral multiplications are all performed-
.in the contracted way by inverting the figures of the multiplier, an»
retaining only the firft number of decimalsán each produit.

* Mercator diftingviifhes his decimals from integers thus vooj^ or thus 10015.
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'Ö407o6 - -

*Õ6>68 - .

power
- ï
- I

• • 3
2

• 4
• 4

. 6
- 8
- 16
- 16

- 32

- 32

- 64
- 64

128
. 128
256
256

S I2

Tais power being
greater than the decuple
of the like power of 100,
which mult always Ъе ï
with ciphers, refume
therefore the ajoth
power, and multiply it,
not by itfelf, but by the
next before it, viz. by
the 1 28th, thus '

3584985 - -256-
6043981 - 128
6787831 - 384
иоб7зг - 64
9340130 - 448
5303711 - 32

10956299 - - 480

This power again ex-
ceeding the fame power
of too more than ю
times, I therefore draw
the fame 4481 \\, not in-
to the 32d, but the next
preceding, thus

9340130 - • 448
8603801 - - 1 6

10115994 - - 464

This being again too
much, inftc«d of the
1 6th, draw it into the
8th, or next preceding,
thus
93401.30 . 448
6070401 . . 8
9720329 - 456
0510201 - 4
9916193 '. 460
5200101 - г.

10015603 - - 462
Which power again

exceeds the l imi t ; there-
fore draw the 40oth into
the ï ft thus
9916193 - - 460

5001 - ï
9965774 - - 46,1

Since therefore the
4&2d power of ioo'5 '8

greater, and the 4*1 ft
power is Icffi, than the
decuple of the fame
power of ï oo ; I find
that the ralio or' 100-5
to too is contained in
the decuple more than
461 times, but Icfs than
462 timcF. Again,

>") Г 9916193 T and the differences

f Р°ьГеГ ] 99^5774 >49581 f nearly
»hen* " 14б2 J L loo 15603 J 49829 L e q u a l ;
ïy l^e proportional part which the exact power, or ЮОООЭОО,
ï Cceds the next lefs 9965774, will be eafily and accurately found

У the Golden Rule, t h u s : '
The juf t power - - - Ю'ооосо
ahd the next lefs - - 9965774

the difference - - 34226 ; then

J^s 49829 the di f . between the next lefs and greater,'
' 1° 34226 the ' r L- L- --- ' - - - - - • • »

o'is 10000:
100-5 to 10:

сц • Jf to to ï. Dividing now 1,0000000', the meafure of the dc-

I Д° 34226 the dif. between the next lefs and ju f t ,
tin '_ °''s 10000: to 6868, the decimal parts; and therefore the ra-
!•;,>• JOO'5 to 100, is 461-6868 t imes contained in 'the decuple or
*4MO nf . _ . . _ _ Л- • ï- .1 . г г .u_ ï

tile r.at'°' by 461-6868, the q u o t i e n t 00216597 is the mcafurc of
ratio of ioof5 to 100 j which being added to ï the meafure of

IOO
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TOO to ï, the fum 2,00216597 is the meafure of the ratio of 100-5 to

r, that is the log. of 100-5 's 2,00216597.
In the fame manner he next invcftigates the log. of 99-5, and finds

h tobe 1,99782307.
A few observations are then added, calculated to generalize the

confideration of ratios, their magnitude and affedtions. It is here
remarked that he. confiders the magnitude of the ratio between tvro
quantities as the fame, whether the antecedent be the greater or the
lefs of the two terms : fo the magnitude of the ratio of 8 to 5, is
the fame äs of 5 to 8 ; that is by the magnitude of the ratio of either
to the other, is meant the number of ratiunculee between them»
which will evidently be the fame whether the greater or Jefs tentf
be the antecedent. And he farther remarks that of different ratios»
when we divide the greater term of each ratio by the lefs, that ratio
is of the greater mafs or magnitude which produces thé greater quo'
tient, et vice ver/a; although thofe quotients are not proportional
to the mafles or magnitudes of the ratios. But when he confiders
.the ratio of a greater term to a lefs, or of a Jefs to a greater, that i**
to fay, the ratio of greater or lefs inequality, as abftraóled /rom tH«*
magnitude of the ratio, hediftinguiihes it by the word affefílon^ ï6

much as to fay greater or lefs affection, fomething in the manner o*
pofitive and negative quantities, or fuch as are afFcdted with the
figns + and — . . . ... The remainder of this work he delivers i«1

feveral propofitions, as follows.
Prop. ï. In fubtraéting from each other two quantities of th*

fame affeâion, to wit, both pofitive, or both negative ; if the remain*.
der be of the fame affection with the two giveni then is the quantité

' fubtra<äed the lefs of the two, or exprefled by the lefs number ; but "
the contrary, it is the greater.

Prop. 2. In any continued ratios, as — * £±*> Î±-21> &c,(b/
' '

which is meant the ratios of a to a-\-b, a+e to а+гЬ, а+гЬ t°
/7+3^, Sec,) of equidifferent erms, the antecedent of each ratio
being equal to the confequent of the next preceding one, and pro'
ceeding from lefs terms to 'greater ; the meafure of each ratio will ЭД
Ocprefted by a greater quantity than i,hat of the next following ; a«''
the fame through all their orders of differences, namely, the jft, !W
sd, &c, differences; but the contrary when the terms of the ratio3.

'decreafe from greater to lefs.
Prep. 3. In any continued ratios of cquidifferent terms, if th*'

' i f t or lealt Ьел, the difference between the ift and zd />, and cyd, Л
&c, the refpeflive firft term of their ad, 3d, 4th, &c, differtnceej
then ihall the feveral quantities tjiemfeives be as in the annex6 •

fch.emii
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Гсоете; where each term is ï ft term -
c°mpofed of thç firft term to-
Í«her with as m an y of the dif-
erences às it is diftant from
'"e firft term? and to tnofe jjjf.
fences joining, forcoeffici-
?nts, the numbers in the flop-
!ng or oblique lines contained
'n the annexed table of figu-

ate numbers, in the fame
j?a«ner, he obferves, as the
íttie figurate numbers com-

Vie»t the powers raifed from a
ri'lomial root, as had long be-
j?re been taught by others.
T1* alfo remarks that this rule
?°t only gives any one term,
, ut alfo the fum of any num-
Л of fucceflive terms from

»j6 Beginning, making the
S* Coefficient the firft, the $d

,e
•oenicient the nrlr, the y
2d, and fo on ; thus, th

of the firft 5 terms is
the 4thprop, it is ihewn

the terms decrcafe,
jg from the greater

the left, the fame theo-
hold good, by only
ng the fign of every
term, as in the margin.

loi + ici + 5</-}- t'
i f t t e r m - - а
га - - - а —
gd • - - - а — 2
4th - - - ' л -
5th - - - fl-

ore. > &с,

— г/

6 and 7 treat of the approximate multiplication and divi-
ratios, or, which is the fame thing, the finding nearly any
or any roots of a given fraction, in an eafy manner. The

for raifing any power, when reduced to a fimpler form,

,le this, the m power of ±, or "J" is —S5'."d nearly, where s is=
Ь . ° s±md

Т Ь, and d =: a <*> è, the fum and difference of the two numbers,

^ the .upper or under figns take place according às -j- is a proper
improper fraction, that is according as a is lefs or greater

And the theorem for extracting the /nth root bf -£i» /У A- or

: nearly ; which latter rule is alfo ;the fame as the for-

as will be evident by fubft i tut ing - inftead of m in the firft

• So thatuniverfa l lyTl" '« = '±±^ nearly. Thefe theo-

rem!
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rems however are nearly true only in .fome certain cafes^ namely
when — and —do not differ greatly from unity. And in the 7th

prop, the author {hews how to find nearly the error of the theo-
rem».

In the 8th prop, it is fliewn that the meafures of ratios of equidif-
ferent terms, -are nearly reciprocally as the arithmetical means be-
tween the terms of each ratio. So of the ratios ii, Ц, is, the mean
between the terms of the firft ratio is 17, of the 2d 34, of the 3d 51,
and the meafures of the ratios are nearly as -í-, —, Л..

• J • 7' 3* i i

From this property he proceeds, in the 9th prop, to find the mea-
fure of any ratio lefs than Ж1, which has an equal difference (ï)

of terms. In the two examples, mentjoned near the beginning, our
author found the logarithm or meafure of the ratio, of 22J. tobe

100*

í 1 769 jL, and that of 7112- to be 2,1 659^; therefore the fum 43429

is the logarithm of -nrrf » °r "Í̂ V * ГЬТГл> °r the logarithm QÍ-~TÍ
is nearer 43430, as found by other more accurate computations. — '
Now to find the logarithm of 4Ц-, having the fame difference of terms
(ï) with the' former ; it will be, by prop. 8, as 100.5 (the mean
between 101 and 100) : 100 (the mean between 00-5 and 100*5)
: : 4343° : 43213 the logarithm of -y^, ,qr the difference between
the logarithms of zoo and 101. But the log. of too is 2 ; therefore
the logarithm of ioi is 2,0043213.- - Again, to find the log»'
rithm of 102, we muft firft find the logarithm of ~; the mean be-
tween its terms being 101-5, therefore as 101-5 : IO° : : 43430 :

42788 the logarithm of ifi-, or the difference of the logarithms of
ioi and 102, But the logarithm of ioi was found above to be
»,0043213 ; therefore the logarithm of loz is 2,0086001—80 that
dividing continually 868596 (the double of 434298 the logarithm of
ТыЧог l^T ) by e a ch number of the feries 201, 203, 205, 207, &c,
then add 2 to, the jft quotient» to thefum add the 2d quotient, and f"
on, adding always the next quotient to the laft fum, the fevcral
fums w i l l be the refpeftive logarithms of the numbers in this fcrie*
lor, 102,103, 104, &c.

The next, or prop. 10, ihews that, of two pair of continued ratios
whofe terms have equal differences, the difference of the meafures of
the firft two ratios, is to the difference of the meaiiires of the othc'
two, as the fquare of the common term in the two latter, is to that

in the former, nearly. Thus, in the four ratios— »
а+Ь

. ,, , r лas th« meafure of ; --- -— л (the difference of the №
. a -\- b

two, or the quotient of the two fractions ) ; the mcaiure of
аб-Ь- 1 t,M> - ^ _ ' •1 : И-̂ 7-,, nearly.

I*
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! In prop, ii the author ihews that fimilar properties take place
Jniong two fets of ratios confiding each of ? or 4 &c continued num-
bers.

Prop. 12 ihews that, of the powers of numbers in arithmetical
progreffion, the orders of differences which become, equal, are the
•*d differences in the fquares, the ßd differences in the cubes, the 4th
^fferences in the 4th powers, &c. And from hence it is ihewn how
*° conftrucl all thole powers by the continual addition of their dif-
ferences. As had been long before more fully explained by Briggs.

In-the next, or ijth prop, our author«explains his compendious
'ftethod of raifing the tables of logarithms, ihewing how to conftrucT:
'he logarithms by addition only, from the properties contained in the
°[Ь, gth, and ï ath propofttions. For this purpofe he makes ufe of

*he quantity Ji-, which by divifion he refolves into this infinite fe-

+ + A + 3 &c ('" '"f"') Puttin£ then a -
mean betwcerf the terms of the ratio —7^, £=ioooboy

с fiicceflively equal to 0-5, re, 2*5, &c. that Io b— f may be re-
uively equal 1099099-5, 99998-5, 99997-5, &c, the correfponding

between the terms of the ratios ?£££ , £Ш|, £?-f£, &c, it
18 evident that ——wil l be the quotient of the 2d term divided by the
1Л • ^ — c

11 ш the proportions mentioned in the 8th and gth propofitions ;
nd when each of thefe quotients are found, it remains then only to
Hiltiply them by the confiant 3d term 43429, or rather 43429'8,

the proportion, to produce the logarithms of the ratios
-22!?9 OQQOS ООП07 л -il IOOOO . , ï. .. /.T^r~- m> > :LLLLLt &c, till - ; then adding thefe conti-
ПаМ 9'999 99998 loool' °
tl~"y to 4 the logarithm of 10000 the leaft number, or fubtrafting

njm from 5 the logarithm of the higheft term 100000, there wilt
e'ult the logarithms of all the abfolute numbers from loooo to
°°ooo. Now when с is = 0.5, then

- — '000000000000015, ~~ГГ= ooooooooooooooooooi ï jf

c' therefore .JL = ± + g + f£_ &c is -.00,0000=50000*50001^,

"ke manner, if c=i.j, then —— willbe — -ooiooooi5oooíí5ooj37j \
Í+C

and if r — 2-5, then rr— willbe ±r-
c> But inftead of conitrufting all the values of JL. :„ th;

• t— e ll c

ra i f ing thc powers, he direfts them to be found by addi-
N 2 tion
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I
2

3
4

6
18
9

43429
86858
130287
173716
217145
260574
304003
34743*
390801

tJon only, as in the laft propofiion. Having thus
found all the values of -2—> the author then ihews

b-c
that they may be drawn inío the confiant logarithm
43429 by addition only, by the help of the annexed
table of the firft 9 products of it.

The author then diftingui/hes which of the
logarithms it may be proper to find in this wav,
and which from their component parts. Of
thefe the logarithms of all even numbers need not be thuß
computed, being compofed from the number 2 ; which cuts off one
half of the numbers : neither are thofe numbers to be computed
which end in 5, becaufe 5 is one of their faâors j thefe laft are Jo
of-the numbers ; and the two together i-+T'5 make | of the whole :
and of the other |, the •§• of them, or T*7 of the whole, are compofed
of 3; and hence |+TÎ> or тт °f the numbers, are made up of fuch
as are compofed of 2, 3, and 5. As to the other numbers which ma/
be compofed of 7, of i'i, &c ; he recommends to find their logarithm»
in the general way, the fame as if they were incompofites, as it is not
worth while to feparate them in fo eafy a mode of calculation. So
that of the 90 chiliads of numbers from 10000 to 100000, only Ч.Ь
chiliads are to be computed. Neither indeed arc all of thefe to b*
calculated from the foregoing feries for _f_, but only a few of

them in that way, and the reft by the proportion in the 8th propo*
fition. Thus having computed the logarithms of jooo3 and looij»
omitting 10023 as being d i v i f i b l e b y 3, eftimate the logarithms o*
10033 and 10043, which are the 30th numbers from 10003 andiooij '
and again omitting 10053, a. mult iple of 3, find the logarithm*
of 10063 and 10073. Then by prop. 8,

As 10048, the arithmetical mean between 10033 and 10063,
to 10018, the arithmeiical mean between IOC03 and 10033,
fo 13006, the difference between the logarithms of 10003 a"d »0033»
to 12967, the difference between the logarithms of 10023 and 10063 )

f 10048 "ï
8^10078 J: 10018 : : 13006 :^ fcc.Thatii, ift - -
djoio8- i

Again, Afl < юс
( _ I O I

S81
88 >
i8j

010028

C ioo68 ï
And 3dly, Ae 4 10098 f

t &c 3
10038

12992 : ^ &t.
L
r 1 2940

12979 : } &c.

And with this our author concludes his compendium for
ftruiHng the fables of logarithms.

He afterwards Ihews fome applications and relations of the of>c'
trine of logarithms to geometrical figures : in order to which, '"

pref-
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Ц he proves algebraically that, in the right-
hyperbola, if from the vertex and from any

°ther point there be drawn BI,' FH perpendicular to
afymptote AH, or parallel to the other afymp-
; then will AH : AI : : BI : FH. And
prop. 15, if AI = BI = i, and HI = a; then will

,H= •—• '—ï—-л+д1— e* + ä4—•û5 Sec »я Inßnitum,
уУ a continual algebraic divifion, the procefs of which he defcribee
^eP by ftcp as a thing that was new or uncommon. But that /
Method of divifion had been taught before by Dr. Willis in his Oput a'
drithintticum.
. Prop. 16 is this : Дпу given number being fuppofed to be divided
!|Ио innumerable fmall equal parts, it is required to affign the fun>
2* any powers of the continual fums of tbofe innumerable parts.

°f which purpofe he lays down this rule ; if the next higher
P°wer of the given number, above that power whofe fum is fought,
be divided by its exponent, the quotient will be the fum of the
P.°vvers fought. That is, if N be the given number, and a one yf
l ts innumerable equal parts, then will

c , . . . N»be = — - • which theorem he de-
я-f-I

Kjonflrates by a method of indu&ion. And this, it is evident, ia
*he finding the fum of any powers of an infinite number of arith-
jHeticals, of which the'greateft term is a given quantity, and the
jeaft indefinitely fmall, It is alfo remarkable that the above expref-
"°n is fimilar to the rule for finding the fluent to the given fluxion
°' a power, as afterwards taught by Sir I. Newton.

Our author then applies this rule in prop. 17, to the quadrature
£f 'the hyperbola. Thus, putting AI = ï, conceive the afymptote to
^ divided from I into innumerable equal parts, namely lp=:pq =
**« ; then, by the i4th and

3~6д-|-14ва— збдЗ &с, that is, equal to the number of terms
~°ntained in the line Ir, minus the fum of thofe terms, plus the

"11 of the fquares of the fame, minus the fum of their cubes, plus
L of the 4th Powers> &e- Putting now I A = ï, as before, and
^O'i the number of terms, to find the area Bips ; by prop. 16 the

m of the terms will be 2-—* ='005, the fum of their fquaresbi
v£?°333333> the fum of their cubes -000025, the Aim of the 4th po-
of »I =;o,00002> the fum of the sth powers =-000000166, the fura
..... «e 6th powers =-000000014, &c. Therefore the area Bips is
''ocwT'005 ï I000333333 ~ -000025 + -000002 — -000000166 +

»OOOOOI4&Ç. = -100335347—005025166 = '095310181 &c.
ahn >Ри«'ЛБ Iq = '2i the number of terms, he finds in like
« x e r the area BIqt= -21— -02205+ -003087 —-000486202 4-

•000081689
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•000081682 — '000014294 + '000002572^— -000000472 -H
•000000088 &c = -213171345 — '022550984= :i9o62O3Ói &c.

He then adds, hence it appears that, as the ratio of AI to Ap, of
I to ï* ï , is half or fubduplicate of the ratio of AI to Aq, or ï to
I*2i, fo the area Bips is here found to be half of the area Blqt*
Thefe areas he computes to 44 places of figures, and finds them
ftill in the ratio of 2 to I.

The foregoing doitrine amounts to this, that if the redlangle BÍ
X Ir, which in this cafe isexprefled by Ironly, be put = Л1, Ai be-
ing r=i as before; then the area BIrUj or the hyperbolic logarithm
of r + Л, or of the ratio of r to ï + ^/, will be equal to the infinite
feries А— \А* + \A3— $A* + \A* &c ; and which therefore may be
confidered as Mercator's quadrature of the hyperbola, or his gene-
ral exprefilon of an hyperbolic logarithm in an infinite feries. And
this method was farther improved by Dr. Wallis in the Philof-
Tranf. for the year 1668.

In prop. 18 our author compares the hyperbolic areola with the rer
t'tuncules of equidifferent numbers, and ob ferves that
the areola Bips is the meafure of the ratiuncula of АГ to Ap,
the areola spqt is the meafure of the ratiuncula of Ai to Aq,
ihe areola tqru is the meafure of the ratiuncula of Aq to Ar, &c.

Finally, in the igth prop, he fhews how the Aims of logarithms
may be taken after the manner of the fums of the areola. And from
hence infers as a corollary, how the continual product of any given
numbers in arithmetical progreflion may be obtained : for the
fum of the logarithms is the logarithm of the continual produit-
He then remarks that from the premifes it appears in what manner
Merfennus's problem may be refolved, if not geometrically, atleaft
in figures to any number of places. And thus clofes this ingenious
traft.

In the Philof. Tranf. for 1668 are alfo given fome farther ilhiftra*
tions of this work by the author himfelf. And in various places alfo
in afimilar manner are logarithms and hyperbolic areas treated of b/
Lord.Brouncker, Dr. Wallis, Sir I. Newton, and many other learn-
ed perfons.

, Of Gregory's Excrcitatiancs Geométrica.

In the feme year 1668 came out Mr. James Gregory's Exercttif
tianes Geométrica!^ in which are contained

ï, Appcndicula ad veram circuliet hyperbolae quadraturam :
2, N. Mercatûris quadratura hyperbolae geomçtricè demonftrata!
3, Analogia inter lineam meridianam planisphaerii nautici et tan'

gentes artificiales geometricè demonftrata ; feu quod fecantium na-
turalium additio emciat tangentes artificiales :

4, Item, quot tangentium naturalium additio emciat fecantes arti'
ficiale.s :

5, Quadratura conchoidis :
by Quadratura ciflbidis ; &

7. MethO*
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7» Method us facilis e* acciyata componendi fecantes et tangen-
*« artificiales.

The firft of thefe pieces, or the Apptndicula, contains fome far-
ther extenfion and illuftration of his Vera circuit et hyperbola quadratu-
ra> occafioned by the animadverfions made on that work by the fa-
"us mathematician and philofopher Huygeris.

In the 2d is demonftrated geometrically the quadrature of the hyper-
'a, by which héfinds a feries fimilar to Mercator's for the logarithm,

hyperbolic fpacc beyond the firft ordinale (BI,/£. pa. 94.)
manner he finds another feries for the fpace at an equal diftance
that ordinate. Thefe two feries having all their terms alike,

all the figns of the one plus, and thofe of the other alternately
and minus, by adding the two together, every other term is can-

dled, and the double of the reft denotes the fum of both fpaces. He
*"еп applies thefe properties to the logarithms j thç conclulion from
a" Which may be thus briefly exprefled :

lince A — \Al + i^—l Л4 &c. = the log. of
ar*d Л + | /ï + }/з + i/f4 &c. _ the log. of -_

&c.=: the log. of ~f or of the ra-
!o of i— yítoi+yí. Which may be accounted Mr. James G re-

SO'jy's method of making logarithms.
The remainder of this little volume is chiefly employed about

,"e nautical meridian, and the logarithmic tangents and fccants.
£ does not appear by whom, nor by what accident, was difcovered
"e analogy between a fcale of- logarithmic tangents and Wright's

Pr°traftion of the nautical meridian line, which corfifted of the
ums of the fecants. It appears however to have been firft publiihed,

^ introdqced into the praftice of navigation, by Mr. Henry Bond,
. Commentions this property in an edition of Norwood's Epitome of

avigation, printed about 1645; and he again treats of it more
"У in an edition of Gunter's works printed in 1654, where he

. 'ches, from this property, to'refolve all the cafes of Mercator's
JJ '.nC by the logarithmic tangents, independent of the table of

fcridional parts". This analogy had only been found to be nearly
В \ V tr'a's» but not demonftrated tp be a mathematical property.
cu

 c" «emonftration feems to have been firft difcovered by Mr. Ni-
pias Mercator, who, defirous of making the moft advantage of

Dá 8 an.̂  another concealed invention of his in navigation, Ъу а
en?

Cr.'n tne Philof. Tranf. for June 4, 1666, invites the public to
fa|-

er into a wager with him on his abi l i ty to prove the truth or
ehpod of the fuppofed analogy.1 This mercenary propofal how-

fe

 T *eems not to have been taken up by any one, and Mercator re-
tion ^'s ^emonftrati°n> The propoial however excited the atten-

"0.
0' mathematicians to the fubjeo i t fe l f , and a demonftration was

'ong wanting. The firft was pubHihed about two years after by
S0ry in the trait now under conftdcration, and from thence and

other
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The

CL-ï

Other íímilar properfies here demonftrated, he ihcws in the Jaft ar-
ticle how the tables of logarithmic tangents and fecants may
eafily be computed from the natural tangents and fecants.
fubftance of which is as follows :

Let AI be the arc of a quadrant extended
in a right line, and let the figure AHI
be compofed of the natural tangents of
every arc from the point A ereaed perpen-
dicular to AI at their refpeftive points :
Jet AP, PO, ON, NM, &c, be the Very
jmall equal parts into which the quadrant is
divided, namely, each j-l

B, or -^^ of a degree,
draw PB,- ОС» ND, ME^ &c perpendicular to
AI. Then it is' manifeft from what had been
monftrated, that'the figures ABP, AGO, &c are the artificial
fecants of the arcs АР, АО, &c, putting о for the artifici*
al radius. It is alfo manifeft that the rectangles BO, CN, DM, №
will 'be found from the multiplication of the imall part AP of the
quadrant by each natural tangent. But, he proceeds, there is a littfe
more difficulty in meafuriiig the figures ABP, BCX, CDV, &c i
for if the firft differences of the tangents be equal, AB, BC, CD»
$ic will not differ from right lines, and then the figures ABP, BCX»
CDV, kc will be right-angled triangles, and therefore any one, a?
HQG, will be = f QH x QG: but if the fécond differences be equal»
the faid figured will be portions of trih'neal quadratices, for example
HQG will be a portion qf a trilineal quadratrix, whofe axis is pí*
rallel to QH; and each of the laft differences being Z, it will be
QHG = ïQHxQG—r',ZxQG : and if the jd differences be equal»
the faid figures will be portions of trilineal cubices, and then ihal»
ОЙО be equal |QH x QG — V,«„QHxi Z x QG*---' - 2* x QG* f

' 7T~*~ "*— I7*S ^"^ /

when the 4th differences are equal, the faid figures are portions O1

trilineal quadrato-quadratices, and the 4th differences are equal t°
24 times the 4th power of QG divided by the cube of the latu*
recbm ; alfo when the 5th differences are equal, the faid! figure»
are portions of trilineal furlplids, and the 5th differences are eq«*'
to 129 times the furfolid of Qp divided by the 4th power of t№,
latus reftum ; and fo on in infinitum. What has been here ieid o*
the compofition of artificial iecants from the natural tangents, 'it '*.
remarked, may in like manner be underftood of the compofition
artificial tangents from the natural fecants, according'to what
before demonftrated. It is alfo obferved that the artificial tang
and fecants are computed, as above, on the fuppofition that о is
logarithm of ï, and loooooooooooo the radius, and
2302585092994045624017870 _the logarithm of ю-, but that
may be more eafily computed, namely by addition only, by f "*
gz of a degree = QG == AP — t, and the logarithm of ю r: '
44.67897810 j for by this means |QH x QG isr= {QH =:
*nd fQJHI x QG r-AZ x QG =fQH -t\ZJ= QHG, ftf
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x QG -.v/f'iOS x z.x QG1-— Z1 x QG' =s

v9To.H x Z — _I_ Z* = QHG : And finally by one divifion only
*re found the artificial tangents and fecants to 1000000000000000
"he logarithm of 10, putting ftill ï for radius, which are the diffèr-
elces of the artificial tangents and fecants in the table from that
*ftificial radius; and to make the operations eafier in multiplying by
'"в number 7915704467897819, or logarithm of 10, a table is fet
^Wn of its produits by the firft 9 figures. But if AP or QG be
T£J of a degree, the artificial tangents and fecants will anfwcr to
|3I9284O7798297O3 as the logarithm of 10, whofe firft 9 multi-
j1'6« are affo placed in the table. But to reprefent the numbers by
ile artificial radius rather than by the logarithm of 10, the author
~,lrefts to add ciphers, &c. — And fo much for Gregory'* Extrcita-
/le»« Geométrica.

The fame analogy between the logarithmic tangents and the
•meridian line, as alfo other fimilar properties, were afterwards more
•Jegantly demonftrated by Dr. Halley in the Plulof. Tranf. for Feb:.
Jffii and various methods given for computing the fame, by exa-
wning the nature of the fpirals into which the rhumbs are tranf-
°rmed in the ftereographical projection of the fphere on the plane

the equator : the doflrine of which was rendered flill more eafy
**<* elegant by the ingenious Mr. Cotes in his Logometria, firft
Panted m the Philof. Tranf. for 1714, and afterwards in the collec-
. °n of hi8 works publiihed in 1732 by his coufm Dr. Robert S'mith,
th т *"cceeded him in the Plumian profeflbrihip of philofophy in
'"lyniverfity of Cambridge.
f I he learned Dr Ifaac Barrow alfo, in his Lefltones Geomttric<gt

*et. XI. jfppepcl. firft publiihed in 1672, delivers a fimilar property,
th^í^V' that the fum of all the fecants of any arc, is analogous to
ta?

 logarithm of the ratio of r + i to r— j, or radius plus fine to radius
in? US flne ' or' which is the fame thing, that the meridional parts
ti er"ing to any degree of latitude, are as the logarithms of the ra-

0JlT0^ l^e vcrfed fines of the diftances from the two poles. '
Plifi j ,^*regory's method for making logarithms was farther exem-
f "ed in numbers, in a fmall trau on this fubjeft, printed in 1688,
Joh°ne ^uc'id Speidelli a fimple and illiterate perfon, and fon of"
tith ^Pe'^e" before mentioned among the firft writers on loga-

'he ^reg°ry a'f° invented many other infinite feries, and among
"the t 1^е^е here following, vi^;. a being an arc, / its tangent, and s

Iecant, to the radius r ; then is

And
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And if r a n d <r be the artificial or logarithmic tangent and fecant
of the fame arc a, the whole quadrant being qt and e — га -*
q ; then

4
з 'о

&с-
Alfo i f/be the artificial fecant of 45°, and/-f / the artificial fecant
,of any arc a, the artificial radius being o-, then is

, . . / » , 4/ 3 7 ' 4 . '4*s 452/* „a ~ f ï/ 4- /—• — J- —— ~— —— + —-— — -ЕЛ—:- Ar/.
>• ?rs . 3r3 v* 4Crs

The 'ïnvéftigatîon of all which feries "may be feen at pa. 298 et

fea. vol. ï. Dr Horfley's learned and elegant commentary on Sir Ь
Newton's works, as they were given in the Commercium Epißolicurt
No xx, without demonftration, and where the number 2 is alf°
wanting in the denominator of the firft term of the feries exprefling
the value of <r.

Such then were the ways in which Mercator and Gregory ap'
plied thefe their very fimple feries A — £AX+ !A» — -JA4 &c, and
A + JA" + i A3 + JA+ &c, for the purpofe of computing logarithms-
But they might, as I apprehend, have applied them to this purpof*
in a ihorter and more dire£t manner, by computing, by their means»
only a few logarithms of fmall ratios, in which the terms of the feric*
•would have decreafed .by the powers of io or fome greater number»
the numerators of all the terms being unity, and their denominator*
the powers of io or fome greater number, and then employing thef?
few logarithms, focomputed, to the finding of the logarithms of othe?
and greater ratios by theeafy operations of mere addition and fubtraC^
tion. This "might have been done for the logarithms of the ratios o*
the firft ten numbers, 2,3, 4, 5, 6, 7, 8, 9, ib, and ir, to ï, in the

following manner, communicated by Mr Baron Maferes,——In tb6

firft place the logarithm of the ratio of io to 9, or of I to -fu, or of Г
to ï —T'y, is equal to the feries T'w H—^7—5 4-"TT1— +

+'Vx"'ioouoo &Ct 1° J'ke manner are eafily found the logarithms
the ratios of il to io; and then by the fame feries thofe of 121 *"
12O, and of 81 to 80, and of 2401 to 2400; in all which cafes
feries would converge ftill fafter than in the two firft cafes. We
then proceed by mere addition and fubtraition of logarithms, asL°g-.-v- = ~

L. V.1 = 2 L. L. í = 2 L.
L. •»* = L.Y
T f I _-. , T
Ъ. T- — Z iw.

L.
L. Y = M
L. l =L.-

Having thus got the logarithm, of the ratio of 2 to j, or, in со&',
mon language, the logarithm of 2, the logarithms of all forts ^
even numbers may be derived From thofe of the odd numbers wh'c

are.thqir coefficients with 2 or its powers. I would then proceed a>

follow«. I/, f
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î" 4-
I

a z L. 2,

9 » L. * +

L. loO ~ a Li 10,
L. 8 — 3 L. 2,
L. 24 = L. 8 + L. 3.

Io

L.
L,. 7 =4 L. 2401,
L. i r == L V" + L. 9,
L. 6 = L. 2 +L.3.

have got the logarithms of a, 3,4, 5,6, 7,8, 9, io, ana n.
this is upon the whole, perhaps the beft method of computing

'garithms that can be taken. There have been indeed fome me-
thods difcovered by Dr. Halley, and other mathematicians, for com-
puting the logarithms of the ratios of prime numbers to the next Tid-
J*.cent even numbers, that are Mill ihorter than the application of the'
foregoing feries. But thofe methods are kfs fimple and eafy to un-
",ej«and and applv than thefe feries ; and the computation of loga-
r'thm.s by thefe feries, when the terms of them decrcafe by'the po-
*"TS of io, or of fome greater number, is fo very ihort and cafy

We have feen in the foregoing computations of the logarithms' of
ratios of io to 9, n to 10, 81 to 80, 121 to 120, &c,) that it is
Worth while to feck for any ihorter methods of computing

11 • And this method of computing logarithms is very nearly the
with that of Sir Ifaac Newton in his fécond letter to Mr.

dated ОДоЬег 1676, as will be feen in the following ar-

Of Sir Ifaac Newton"1! Methods,

The excellent Sir I. Newton greatly improved the quadrature of
;Je hyperbolical-afymptotic fpaces by infinite feries, derived from

general quadrature of curves by his method of fluxions ; or rather
""* he invented that method himfelf, and the conftru£tton of lo-

derived from it, in the year ï 665 or 1666, before the pub-
n of either Mercator's or Gregory's books, as appears by his

*!îlter to Mr. Oldenburg dated Oft. 24," 1676, printed in pa. 634
«£?• vol. 3 of Wallis's works, and elfewhere. The

of the hyperbola, thence tranilated is to
» effeft. Let dFD be an hyperbola, whofe cen- j

.j. у.
18 C, vertex F, and interpofed fquarc CAFE •$

In CA take AB and Ab on each fide = T«ff
I.

Ur,!?'l : And, ercfting the perpendiculars BD, bd ;
half the fum of the fpaces AD and Ad will be

__ , 0-ООГ I O.OOOCH I

J-n.d »he half diff. =r 2£i +' °-000'1. + ££2°°-l' 4-
t(0

C(*Uced Will ftand thus, • ' *

°oooooooooo 0.0050000000000 Thefumof ЛеГео.
3333313333

O.OOOOOOI

2£2222£ &c. Which

^____
33534773x0

»50000000 and thç, difter. 0.0953101798043 «AD.
i666666 In like manner putting AB and Ab

12500 each — O.2, there ie obtained
loo Ad г: 0.2*31435513142, and

; AD = 0,1813*1 5567939-

О 2 Having
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Having thus the hyperbolic, logarithms of the four decimal num-

.bers 0.8, O-9, I.I, and 1.2; and fince ̂ x — = 2, and 0.8 and 0.9 are.
lefs than unity ; add their logarithms to double the logarithm of 1.2»
and you will have 0.6931471805597 -the hyperbolic logarithm of 2.

To the triple of this add the logarithm of 0.8, becaufe — jl — -*•

10, and ypu have 2.3025850929933 the logarithm of ю. Hence
by one addition are found the logarithms of 9 and n : And thus
the logarithms of all thefe prime numbers 2, 3, 5, n are prepared.
Moreover, by only depreffing the numbers, above computed, lower
in 'the decimal places, and adding, are obtained the logarithms of
the decimals 0.98, 0.99, i.oi, 1.02 ; as alfo of thefe 0.998, 0.9991
j.ooi, 1.002: And hence by addition and fubtraftion will arife the
logarithms of the primes 7, 13, 17, 37, &cc. All which logarithms
being divided by the above logarithm of jo, give the common lo-
garithms to be inferted in the table.

And again a few pages farther on in the fame letter he refumes the
conumcYion of the logarithms, thus : Having found, as above, the
hyperbolic logarithms of 10, 0.98, 0.99, i.oi, 1.02, which may be

.efteded in an hour or two, divide the laft four logarithms by lhe loga-
rithm of ю, and adding the index 2, you will have the tabular loga-
rithms of 98, 99, 100, loi, 102. Then by interpolating nine
means between each of thefe, will be obtained the logarithms of a^
numbers between 980 .and 1020 j and again interpolating 9 mean8

between every two numbers from 980 to 1000, the table will be fa
far con'ftruâed. Then from theife will be collected the logarithm8

of all the primes under 100, together with thofe of their multiples :
all which will require only addition and fubtraflion ; for
,0 0984X10*0 _ Ю _ /9JÍ — 7 22 — looi _ ici
V 9945 -~2' Т -5>V г - /> 9 - 11,-̂ -- 13, -6- = l7i

37, * = 4-

This quadrature of the,hyperbola, anj its application to the cofl-
flruftion of logarithms, are ftiJI farther explained by our celebrated.
Author in .his treatife on Fluxions, publifhed by Mr Colfon in 1736»
where he gives all the three feries for the areas AD, Ad, Bd, in ge'
neral ter,ms, the former the fame as that publiflied by Mercator, я«1"
the latter by Gregory $ and he explains the manner of deriving •№
latter feries from the former, namely by uniting together the tV°
feries for the fpaces on each fide of an Ordinate, bounded ty
other ordinales at .equal diuances, every zd term of each feries |s

cancel 1«̂ ,'
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cancelled, and the refult is a feries converging much quicker than
either of the former. And, in this treatife on fluxions, as well "as
JJÎ the letter before quoted, he recommends this as the moft commo-.
di°us method of conftrucling a canon of logarithms, computing by
y>e feries the hyperbolic fpaçes anfwering to the prime numbers
a> 3» 5,' 7» it, &c> and dividing them by 2.3025850929940457,
^hich is the area correfponding to the number 10, or elfe multiply-
lngthem by its reciprocal 0.4342944819032518, for the common lo-
garithms. " Then the logarithms of all the numbers in the canon
^hich .are made by the multiplication of thefe, are to be found by
the addition of their logarithms, as is ufual. And the void places are
to be interpolated afterwards by the help of this theorem : Let я be a
Dumber to which a logarithm is to be adapted, * the difference be-

that a,nd the two neareft numbers equally diftant on çach fide,
logarithms are already found, and let d be half the differ-

of the logerithms; then the required logarithm of the number

".will be obtained by adding J+ ^„+~-3
 &c to the logarithm of

tl>« lefs number." This theorem he dembnftrates by the hyperbolic
areas, and then proceeds thus ; " The two firft terms rf-f- £ Of
г
"*rjes I think to be accurate enough for the conftruction of a canon "
•^logarithms, even though they were to be produced to 14 or ,15
,e«res } provided the number whofe logarithm is to be found be.not
J,efs than looo. And this can give little trouble in the calculation,
• ecaufe » is generally an unit, or the number 2. Yet it is not ne-
j^ffary to interpolate all the places by the help of this rule. Por the
logarithms of numbers which are produced by the multiplication or
0 |vifion of the number laft found, may be obtained by the numbers
Miofe logarithms were had before, by the addition or fubtradlion of
'«eir logarithms. Moreover by the differences of the logarithms, and

У their ad and 3d differences, if there be occafion, the void place»
^У be more expeditioufly fupplied j the foregoing rule being to be
'Pplied only when the continuation of fome ful l places is wanted, in

to obtain thofé differences, &c." So that Sir I. Newton ofof
ifcoveredall the feries for the above quadrature which were

,°Und out, and afterwards publiihed, partly by Mercator and partly
У Gregory ; and thcfe we may here exhibit in one view all toge-

. er> and that in a generar^m^nner for any hyperbola, namely putt-
lng CA = a, AF = b, and AB = Ab = x; then w.ill

OA-Í—., and bd = -^- ; whence the area

аа

га зл1 п

2ÍX* J. ílx* J. -i.— r- -t --- т -j --- j -f-
Зй» -Г 5д4 ^ ?e4 ̂  9<J

In
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In the fame letter alfo, above quoted, to Mr. Oldenburg, our illuf*
trions author teaches a method of'conflrufting the trigonometrical ca-
non of fines by an eaficr method of multiple angles than that before
delivered by Briggs for the fame purpofe, becaufe that in Sir Ifaac's
«ay radius or ï is the firft term, and double the fine or cofine of
the firft given angle is the ad term of all the proportions by whicH
the feveral fucceffive multiple fines or cofines are found. The fub*
ftanceof this method is thus : The beft foundation for the conftruc-
tion of the table of fines, is the continual addition of a given angle
jo itíclf or to another given angle. As if'the angle A be to

A "E ~C S <Ь í S~~S.L V^'üsT
be added; infcribe HI, IK, KL, LM, MN, NO, OP, &c cacb
equal to the radius AB; and to the oppofite fides draw the perpen*
diculars BE, HQ, 1R, KS, LT, MV, NX, OY, &c; fo ihall 1the

angle A be the common difference of the angles HIQj IKH, KLl»
LMK, &c ; their fines HQ, IR, KS, &c ; and their cofines iQj
KR, LS, &c. Now let any one of them LMK, be given, and the
reft will be thus found : Draw Та and Kb perpendicular to SV an»
MV ; then becaufe of the equiangular triangles ABE, TLa, KMbf
ALT', AMV, &c, it will be AB : AE : T KT : Sa ( = £LV +
|LS) : : LT : Ta (=|MV + fKS,) and AB : BE : : LT •
La (^fLS-îLV) : : KT (=|-KM; : *Mb r=!MV—(KS-)
Hence are given the fines and cofmes KS, M V, LS, LV. And tb.fi
method of continuing the progreflîons is evident. Namely

AB - 2 AE .-5LV : M T + M X : : MX : NV + NY,&c.
АО . злл •••jMVjNX+LT :: NX "~ ~

«r AR - ,BF . ^ LV : NX - LT : : MX
or AB . гВЕ : : ? M V :MT-MX : : NX
And on the other hand, AB :: aAE :
Therefore put A B = i , and make BE x LT=La, A E x K T r r S a »
Sa- La = LV, 2AE x LV - TM = MX, &c.

The ferife of thefe general theorems is this, that if P be any on*
among a feries of angles in arithmetical progrefllon, the angle d be*
ing their common difference, then as radius pr
т • ч rnf J • . /cof- p '• cofi p+ d + cof. P—й?ч where the 4thï . zcoi.a . .|fin> p . fiiji p + d+ f i n > p_a) terms of thefp

т • t Г, J. íc°f'P : fi»- P 4-d — fm. P— d ! proportions ai*
i . a im.« . - ^ f i n > p . cbf. P + a? — cof. P-dJ thefumeordif-
frrences of the fines or cofmes of the two angles next lefs and greate'
than any angle P in the feries; and therefore fubtraéting the lefs eX-
trerne from the fum, or adding it to the difference, the refult will b"
the greater extreme, or next fine or cofine beyond that of the term f'
Ana in the fame manner are all the reft to be found. Thie metho»
it is evident, is equally applicable whether the common difference *

of

OY + MV &c
OY — MV &c
NV — NY fcc
LS : KT+KR
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of th ^ ke C4ual to one ternfof the feries or not: when it is one
as

 e

(terms, then the whole feries of fines and cofines becomes thus,
'.rf: Г,- " ' ' * /

< : fin. id : fm. d-f-fm. $d : ï fin. yd : fin. irf-f-fin. 4rf : : fin. qdi fin. j</+fin<
*:: cof. id: coM+cof.3<i : : cof.3d : cof. id+ cof. 4// :: cof.4</:cof.

ü „ — ..—j ^«.„.od contained in the direftions given by Mr.
„; «harp for conftrufting the canon of fines.

Cop
lr ^ Newton remarks that it only remains to find the fine and

be d"6 ̂ f a ^rft angle A by fome other method, and for this purpofe
by лГ s us to make ufe of fome of his own infinite feries : thus,
°f »h^ ^^ ^e f°uncl I-57°79 ^c ^or £he quadrantal arc, the fquare
\t

 г 's 2.4694 &c ; divide this fquave by the fquare of the num-
xprefling the ratio of 90 degrees to the angle A, calling the quo-

3 0

^íel^ÍVe tlle coí"me of1 that angle A. Tlíus we"may firft" find art
ever ° 5 degrees,; and' thence the table computed to the feries of
by tt 5 degrees; then thefe interpolated to degrees or half degrees
*з n*C amc method ; and thefe interpolated again ; and fo on as far
ftian ГУ- ^ut two-thirds of the table being computed in this
tj0n

ner» the remaining third will be found by addition or fubftrac-
у only, as is well known.

Otyjn

 ri°us other improvements in logarithms and trigonometry arc
d}., P° the fame excellent perfonage ; fuch as the fenes for cxpref-
fijjg ^ relation between circular arcs and their fines, coimes, verfed-
%e ' taiiSe"ts, &c; namely, the arc being«?, the fine s, theverfcd-»
e _*• cofine (, tangent t, radius ï, then is

T T T Í -Ф- ^gts -f- T^i^7 "b iTjTí' т" TTTs*11 kc,
^ v * 4. ï J. ï , 4 ï » i ï ai %• ï «ï f,1-.a -, т" -n V + -jk vi +Tf i-i;* + Tf Tî «v* + ,f }c о» а &c.

,^ "~i/3 + т<5— 4'7+ v'9— Л'" &c.

ï ^_
II -,t , г T^TÏ и

/ ^. *'-f *4 "H 7TW"1'•"íWTi'0<z* + 7TlÍTeual0—

.
f 0 j n y °ther improvements in the conftruftion of logarithms are
term

eri
T

Ved from the fame doârine of fluxions, as weihall ihewhe

'Qffy, Hallt? t Method.
io
as weihall ihewhere-

i? the meantime proceed we to the ingenious method of the
fecot.j ~ ?• Edmund HaHey^Secretary'to the Royal Society, and the
^°lOu ki ronomer R°yal> having fucüeeded Mr. Flamftted in that
Qreen

r- 'e °fficc in the year 1719 at the Royal Obfervatory at
ofhis Wlch» 'where he died the I4th of January 1742, in the 86th year
a$i0 6?.. His method was firil printed in the Philofophical Tranf-
«d fep-i t'ie Уеаг ID9S?4

 a"d 't is emituled " A moft compendious
r rnetn°d for conitruuingthelogarithms, exemplified and de-

atcd from the nature of numbers, without any regard tp the
hyperbola,
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a, with a fpeedy method for finding the number from ' №
7given logarithm." *

Ihftead of the more ordinary definition of logarithms, numeral
fropartionalium aquidifferentes comités, in this traft our learned1 autb°.
adopte this other, numeri rationum exponentes, as being better adapie

4
to the^rinciple on which logarithms are here conftrufted, vchef

thòfe quantities are not confidered as the logarithms of the number''
for example, of 2, or of 3, or of 10, but as the logarithms of the Г*!
tios of г to 2, or ï to 3, or ï to то. In this consideration he »г).
puffties the idea of Kepler and Mercator, remarking that any №<
ratio is proportional to, and is meafured by, the number of equi

ratiunculae contained in each ; which ratiunculse arc to be undef'
ftood as in a continued fcale of proportionals, infinite in number, №'
tween the two terms of the ratio j which infinite number ofrfle^
proportionals is to that infinite number of the like and equal ratiu"'
culae between any other two terms, as the logarithm of the one (*'
tio is to the logarithm of the other : thus, if there be fuppofed W
tween ï and 10 an infini te fcále o f mean proportionals, whofenutfj'
ber is looooo &c in inßnitum ; thon between ï and 2 there will '|>
30102 &c of fuch proportionals ; and between ï and 3 there will "t
47712 &c of them; which numbers therefore are the logarithms °
the ratios of I to Ю, I to 2, and ï to 3. But for the fake of ^
mode of conftrucling logarithms, he changes thie idea of equa '
tinculas for that of other ratiunculae, fo conftituted as that
infinite, number of them ihall be contained in the ratio of ï
other number whatever ; and that therefore thefe latter ratiuncu|f
will be of unequal or different magnitudes in all the different г*и*?в'
and in fuch fort that, in any one ratio, the magnitude of each of *
ratiunculse in this latter cafe, will be as the number of them in the >°^
mer. And therefore if between ï and any number propofed, therí^j
taken any infinity of mean proportionals, the infinitely fmall augm6"
ordecrement of thefirft of thole means from the firft term ï, will b* /
ratiuncula of the ratio of ï to thefaid number; and as the number ,
all the ratiunculœ in thefe continued proportionals is the fame, tH.
fum or the whole ratio will be directly proportional to the magnifu^
of one of the faid ratiunculas in each ratio. But it is alfo evide.,
that the firft of any number of means between ï and any number,
always equal to fuch root of that number whofe index is
the number of thofe proportionals from ï ; fo if от denote the
of proportionals from ï, then the firft term after ï will be the ^
root ofthat number. ,Hence the indefinite root of any number be1^
extracted, the differentiolc, of the faid root from unity, ihall be as *"
logarithm ofthat number. So if there be required the logarithm o»l

ratio of ï to ï «f q ; the firft term after ï will be T+~j\îi, and th«ri'

fore the required logarithm will be as iTjr^y-1. But, by th
. . . i . . 1 . 1 J—« - I 1—m i — f

mial theorem, гт-л« i s r r i H oH . q +—• • -"'
* T ï' "' m tm m 1m y» tt

We ; or by omitting the l in the compound numerators, as <",,
' nit«1/



L O G A R I T H M S . . i o $

hitely fmall in геГреД of the infinite numbers, the fame feries will

become ï 4- L4 + l--- <? +-• — -• — f3 &c, or by abbreviation«me I 1- my T „ г,п Ч l ,„ 2Ш 3„, 7 '

it is i + i-a __ - Ог + — о3 -- - о* &с ; and hence finding the
j.,,, ' f î i i z«ï ' зя* 4«" °
~""erentiola by fiibftra£Vmg ï, the logarithm of the ratio of ï to4
* ? will be as-Mntoy — èî* + -3Î5 — ïî4 + í?5 — if* „&g. "Now
the index m may be taken equal to any infinite number, and thus
a'| the varieties of icalesof logarithms may be produced : fo, if »/ be
taken IQOOOOÖ &ci the theorem will give Napier's logarithms ; b\it if
"be- taken equal 10230258 &c, there will a i i fe Briggs's logarithms.,
. This theorem being for the ihcrcafing ratio of ï to i + q ; if that
J°-

r the decreafing ratio of I to ï — q be alfo fought, it will be ob-
«ined by a proper change of the figns, by which the decrement of
4 5 firft of the inf in i te number of proportionals will be found to be
«ï 'nto ? + £ j1 + f j3 + í j4 &c, which therefore is as the logarithm

ratio of ï to ï — q.
terms of any ratio being a and í, q becomes '— , or the

''d;vi(je{j by t]ic iefs term, when it is an increafing ratio j or

ï ~j~ when the ratio is decreafing, or as b to a. Wherefore the
,°earii;hm of the fame ratio may be doubly exprefled ; for putting x
°r the difference b — a of the terms, it will be

ï • А' Л*1 A'' 1'*
either - into -- — - + — — ~ &c,

m a la* 3«J 4я*

or
ï . , x , x1 . A-J , x* ,
- into - + - n + -77 + -77 KC.M b го1 з» ^

j "Ut if the ratio of a to b befuppofed divided into two parts, namely,
W the ratip of a to |д + £/> or -J-z, and the ratio of ',z to i, then

of u ^um °^ l^e log'T'i'hms of thofe two ratios be the logarithm
th i rat'°°f e to l>. Now by fubil i tuting in the foregoing feries,

.e logarithms of thofe two ratios will
' he ' • x , ** А'3 л'4 . л5

« mtor+^+.^-+^+^^
-- into --- ~T + —т -- -т + —т- &c ; and fo the fuin™ z az1 3z3 4 я4 ' ^xs

•^ into -- j -- j-fc~+ *-j &c w i l l b e t h e l o g . o f t h e r a t i o o f r t t o i .
lbat fCiV e r > if from tne logaritnm of the ratio of a to f z be taken
aijj °* г^ to í, we ihall have the logarithm of the ratio of ab to Jz2 ;
'"Hear 'la^ °f tn's ?'ves '^а* °^ ^^ to ^z' or °^ t'10 geometrical
this 1 *° the a» tbmetical mean. And confcquently the logarithm of

atio w i l l be equal to hal f the diiFcrence of that of the above two

and wil l therefore be i into -£ + £ + £ + ^ '&c.

above feries are fimilar to iomc tliat vvere before given by
n and Gregory for the fame purpofe, deduced from the conft-
n of the hyperbola. But the rule which is properly our au-

P ' thor's
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thor'sown, Is that which follows, and is derived from the feri«*
above given for the logarithm of the fum of two ratios. For the
ratio of ab to jz* or |a2 + \ab + %/>2, having the difference of its

terms Ja* — \ab + \Ьг or ty — \аг or %хг, which in the cafe of find*
ing the logarithms of prime numbers is always I, if we call the fun»
of the terms Jz2 + aí — уг, the logarithm of the ratio of у ab t*
|a + \Ь or |s wil l be found to be

And theie rules our learned author exemplifies by fome cafes 'я

numbers, to ihew the eafieft mode of application in practice.
Again by means of the fame binomial theorem he refolves wi$

equal faci l i ty the reverfc of the problem, namely, from the log'
arithm given, to find its number or ratio : For as the logarithm

of the ratio of I to I + q was proved to be ï +^m— I, and that

of the ratio of ï to ï — q to be . , . ï — j— ̂  « j hence,
calling the given logarithm L, in the former cafe

it will be Г+9'" = ï + Ь,

and in the latter ï — $m — I — L i

and therefore ï ? = -- , . , . , . ...' , that is by the binomial theorem

T«»»S Ls *c»
and ï - ? = I — m L + n?\S—lm* L3 + T'm« L* - T^mS L» ̂ c'

being any infinite index whatever, differing according to
ale of logarithms, being 1000 &c in Napier's or the hypcrboi|Cicale

logarithms, and 2302585 &c in Briggs's,
If one term of the ratio, of which L is the logarithm, be R l V . i

the other term will be eafily obtained by the fame rule : For '•
L be Napier's logarithm of the ratio of a the lefs term to b ^
greater, then according as a or b is given we ihall have

b •=. a into ï + L + £L2 + {L3 + ,'.L4 &c,
a =. b into ï — L + iL* — £L' + ,^L4 &c.

Whence, by the help of the logarithms contained in the tables, Ш*'
eafily be found the number to any given logarithm to a great exten' '
For if .the fmall difference between the given logarithm L and (J
neareft tabular logarithm, either greater or lefs, be called /, and ^
number anfwering to the tabular logarithm a when it is lefs tb>
the given logarithm, but Ь when greater; it will follow that *"
number anfwering to the logarithm L will be either

a Into ï + / + 4* + ift + ,«,/4 + T.,/s &C)

or Ь into ï — / + JA — Í/J + ^/4 — r^/s &c.
which feries converge fo quick, /being always very fmall, that '",
firft two terms ï ±/ are generally fufficient to find the number
IO places of figures, .

Dr. ?Ialley fubjoins alfo an eafy approximation for thcfe fefttii
by which it appears that the number anfwering to the log. is п«аГ '
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l—V v Л /in Napier's"! я + |j v л „, «-%* у л f m Briggs's
7+р H log., апа>^ф х ЛОГ.Т|7 |>ЕШЧ.ШЦ

ere я is = 434*9448 1 9°3 &с =г -.

. Of Mr.. Sharp's Methods.

, The labours of Mr. Abraham Sharp, of Little-Horton near Brad-
°rd in Yorkihire, in this branch of mathematics, were very great and

j™eritorious. His merit however confuted rather in the improvement
.nd illuftration of the methods of former writers, than in theinven-

• - f l o f any new ones of his own. In this way he greatly extended
»Ц" improved Dr. Halley's method above defcribed, as alfo thofe of

Creator and Wal l i s ; i l luf t rat ing thefe improvements by extenfive
ï Cujations, and by them computing our tabje 5, confiiting of the

garithms of all numbers to too, and of all prime numbers to uoo,
*CH to 61 places. He alfo compofed a neat compendium of the beft
i^thods f°r computing the natural fines, tangents, and fecants,

p lety from the rules before given by Newton : and by Newton's or
feries a — t — ̂  + \fi — J/7 &c, for the arc in terms of

e tangent, he computed the circumference of the circle to 72
* aces, namely from the arc of 30 degrees, whoíè tangent t is ;= ^\
. the radius ï. Other aftoniihing inftances of his induftry and la-
^Un aPPear in his Geometry Improv'd, printed in 1717, and figncd
tr' л ^ilomafh, from whence the faid table of logarithms was ex-
Ohr * This ingenious man was fometime affiliant at the Royal
, pfervatory to Mr. Flamfteed the firft Aftronomer Royal j and,

'Л? one of the moft accurate and indefatigable computers that ever
л je"> he was for many years the common refource for Mr. Flam-
j . e d j Sir Jonas Moore, Dr. Hallcy, &c, in all intricate and trou-
» .elorne calculations. He afterwards retired to his native place at
]... e'Horton, where, after a l i fe fpent in intenfe ftudy and calcu-

10ns> he died the i8th of July 1742, in the c i f t year of his age.

Of the Сап/iruflicn of Logarithms by Fluxions,

of u-aPPears by the very definition and dcfcription given by Napier
дц !8 loga.rithms, as itated in page 42 of this introduaion, that the

^ of his, or the hyperbolic logarithm, of any number, isafourtk
tional to that number, its logarithm, and unity 5 or, which is
le» that it is equal to the fluxion of the number divided by the
r : For the description ihews that zi : za or ï : : »ï the flux-

e *ï : ia, which therefore is = — ; but xa is alfo equal to the,

°n of trie logarithm A &c by the defcriptipn ; therefore the flux-
1 the logarithm is equal to —, the fluxion of the quantity di-

of *u^ *. quan t i t y itfelf. The fame thing appears again at art.
» • ^tC'e P'cce '" l^e aPPent^ix to his Con/lrufiio Logarithme»

' ntltuled Habitudinet Logarlthmorum & Juorum nataralíum na~
P 2 met or um
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merorum invicem, where he obfcrves that, as any greater quanti ty is
to a lefs, fo is the velocity of the increment or decrement of the log-
arithms at the place of thë'léfs^.qnantity, to that at the greater. Now
this velocity of the increment or decrement of the logari thms being
the fame th ing as their fluxions, that proportion is this x : a : : flux,
log. a : flux. log. ж -, hence if л be n ï, as a t the beginning of the table

. of numbers, where the fluxion of the logs- is the index or charafte-
lißic.c, which is alfo ï in Napic-r's or the hyperbolic logarithms, and
43429 &c in Briggs's, the fame proportion becomes л- : ï : : с : flux,
log. x ; but the confiant fluxion of the numbc-rs is alfo ï, and there- -

fore that proportion is alfo this x : x : : с : — — the fluxion of the

logarithm of *••, and in the hyperbol ic logarithms, where fis — I, it
x \ •

becomes - = the fluxion of Napier's or the hyperbolic logarithm of

x. This fame property has alfo been noticed by many other authors
lince Napier's time. And the fame or a fimilar property is evidently
true in all the fyftems of logarithms whatever, namely that the mo-
dulus of the fyftem is to any number, as the fluxion of its logarithm is
to the fluxion of the number.

Now from this property, by means of the doctrine of fluxions,
are derived other ways for making logarithms, which' have been il-
luftrated by many writers on this branch, as Craig, Jo. Bernoulli,
and almoft all the writers on fluxions. And this method chief ly
confifts in expanding the reciprocal of the given quant i ty in an in-
finite feries, then mul t ip ly ing each term by the fluxion of the faiJ
quantity, and laft ly taking the fluents of the terms ; by which there
arifes an infinite feries of terms for the logarithm fought. So, W
find the logarithm of any numbe'r N ; put any compound quant i ty

for N, as fuppofe ;

then the flux, of the log. or — being -4— — — -i- —-f — "~T &c>

N ь n -f x n nn »* n*

n -4- x x x1 л3 v4

the fluents give log. of N or log. of • ~ = -г -{—-3- ^ &c'

And writing — x for x gives log. = —' -z } ~ &Ci

. . - . ,. я . n •j- x , я . и + x
Alfo becaufe —-r-— = i :—, or log. • — о — log. ,

П t" Л'1 А3 X*
we have Joe. —;— = —'- -l , + •*—7 &c»0 n -J- x u Zn yfi 4«'*

and log. — + --1 --f •r-r+ •—- SíC»
° n—x n ' 2nL ' yi* 4«*

And by adding and fubtraâing any of thefe feries to or from one
another, and mul t ip ly ing or dividing their correfponding numbers»
various other feries1 for logarithms may be found, converging much
quicker than thefe do.
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, *ч like manner by af iuming quanti t ies othcrwife compounded for
f

 e v.alueof N, various other forms of logarithmic feries may bo
IQu«d by the fame means.

Q f Mr. Cotes's Logometria.

Mr. Roger Cotes was elected the firft Plumian profeflbr of aftro-.
Чогпу and experimental philofophy in the univerf i ty of Cambridge,
J a n u a r y 1706, w h i c h appointment he filled with the greatcft credit,
W he died the5th of June 1716, in the prime of l i fe, having not quite

•°niplcated the 341!! year of his age. His early death was a great lofs
• ,*'1е mathematica l world, as his genius and ab i l i t i e s were of the
-I'ghteft order, as is manifcft by the ipecimens of his performance
6'Ven to the publ ic . Among thefe are his Logsmetria, firft printed in.
Dumber 338 of the Philofophical Tran/'aftions, and afterwards in his
f*armonia Menfurarum publiihed in 1722 with his other works, by
^is coufin and fucceflbr, in the P lumian profeflorfhip, Dr. Robert
^"iith. In this piece he firft treats in a general way of meafurçs of
ratios, which meafures he obfervcs are quanti t ies of any kind whofe
^gnitudes arc analogous to the magnitudes of the ratios, thefe
'Magnitudes mutual ly increafmg and decreafing together in the fame
Proportion. He remarks that the ratio of equai i ty has no magni-
t!J

 e> bccnufe it produces no change by adding and fubtracting ; that
Пе ratios of greater and lefs inequal i ty, are of different affections j

•nd therefore if the meafure of the one of thefe be confidered nspo-
'.tlve» that of the other will be negative; and the meafure of the ra-
'° of e q u a l i t y n o t h i n g : That there are endlcfs fyfteins of thefe

^»ich have all their-meafurcs of the fame ratios proportional to
ertain given quantities, called moduli, which he defines after«

ar_ds, and the ratio of which they are the meafures, each in its pc-
u 'iar fyftem, is called the modular ratio, ratio modularis, which ra-

,'° is the fame in all fyftems. He then adverts to logarithms, which
e confiders as the numerical meafures of ratios, and he defcribes the

hod of arranging them in tables, w i th the ufe of them in multi-
ation and d i v i f i o n , ra i f ing of powers and extracting of roots, by

of the correfponding operations of addit ion and fubtraction,
. l i c a t i o n and divif ion.

d л^ег t^'s introduzi0 1 1» which is only a flight abridgment of the
°Ctrine long before very amply treated of by others, and particu-

arly by Kcplc-r and Mercacor, we arrive at the firft propofition,
"'ch has j u i l l y been cenfurcd as obfcure and imperfect, feemingly

г !>и.ёп an affectation of brevity, intr icacy, and or ig inal i ty wi thout
ti,^1C'ent room i°r a di fplay of t h i s qual i f icat ion. The reafoning in
j,'s propofition, fuch as it is, feems to be ibmething between that of

epler and the principles of fluxions, to which the quantit ies and
Preifions are nearly allied. However as it is my duty rather to

arrate than explain, I fhall here exhibit it exactly as it ftands: This
Pr°pofition is to determine the meafure of any ratio, as for inftance
'«at of AC to AB, and which is effeued in this manner : Conceive

the
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the difference BC to be divided • • » i-
into innumerable very fmall par- A B P Q_ C
tides as PQ_, and the ratio between AC and AB into as many fuch
very fmall ratios, as between AQ^and AP : then if the magnitude of
the ratio between AQ_and AP be given, by dividing there wil l alfo
Ъе given, that of PQ_to AP ; and therefore, this being given, the
magnitude of the ratio between AQ_and AP may be expounded by
the given quantity ^-; for, AP remaining confiant, conceive the

particle PQ^to be augmented or diminifhed in any proportion, and
in the fame proportion will the magnitude of the ratio between AQ,
and AP be augmented or diminifhcd : Alfo, taking any determinate

quantity M, the fame may be expounded by M x jj-p ; and there-

fore the quantity M x. ^ will be the meafure of the ratio between

AQ_and AP. And this meafure wil l have divers magnitudes, and be
accomodated to divers fyftems, according to the divers magnitudes of
the aflumed quantity M, which therefore is called the modulus of the
fyftem. Now like as the fum of all the ratios AQ_to AP is equal to
the propofed ratio AC to AB, fo the fum of all the meafures M x
-^-(found by the known methods) wil l be equal to the required

meafure of the faid propofed ratio.
The general folution being thus difpatched, from the general ex-

preflîoh he next deduces other forms of the meafure in feveral corol-
laries and fcholia: as ift, The terms AP, AQ_, approach the
nearer to equality as the fmall difference PQJs lefs ; fo that either

M x тъ""ог M x T7TWÍ11 Ье the meaíure of the ratio between AQ,

and AP to the modulus M. zd, That hence the modulus M is to the
meafure of the ratio between AQ^and AP, as either AP or AQ^ is to
their difference PQ. ßd, The ratio between AC and AB being
given, the fum of all the TtTwi11 be given; and the fum of all the

M x 7]r'S as M .• therefore the meafure of any given ratio is as the

modulus of the fyftem from which it is taken. 4th, Therefore, in
every fyftem of meafures, the modulus will always be equal to the
ipeafure of a certain determinate and immutable ratio; which there-
fore he calls the modular ratio. 5th, To illuilrate the folution by an
example: let z be any determinate and permanent quantity, x a va-
riable or indeterminate quantity, and *• its fluxion ; then to find the
meafure of the ratio-between z + x and z — x, put this ratio equal
to the ratio between y and ï, expounding the number y by AP, its
fluxion^ by PQ, and ï by AB : then the fluxion of the required

meafure of the ratio between y and ï is M X-. Now for y reflore its

val. iti, and for j the flux, of that val. -^U, fo fall the flux, of
* к — *•*

the
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meafure become 2 M x —2- or ï M into t + '*-£ -f t£ &c.
S» — W » «' Я5

therefore that meafure will be a M into ; + - + — s &«•
• ж 3* 5*

ke manner the meafure of the ratio between ï + v and ï
be 'found tobe - - - M into v — k v1 + i v3 - \ v* &c.
hence, to find the number from the logarithm given, he reverts

fte feries in this manner : if the laft meafure be called mt we
ihall have -cj or Q.= v - f v* + ±v* - Jw+ + ±vs &c,

and therefore Q^ =: . . . v* — ^'+^г^ — $vs &c,
and Q^= ...... v1— i.»4+i«/§&c,
and Q* = ....... . . Ф* — • 2 »« &c,
and Qi = ............ v! &c ;

hen by adding continually we ihall have

f Q! + i Q! = v— A ̂ 4

_ . _ _ .. _ ., - - - _ &c- And therefore
ï ^quired ratio of I + v to ï is equal to the ratio of ï + Q_+
* xl&c to ï. Put now m = M, or Q_— ï, and the above will be-
fl°

me the ratio of ï + {• + | + £ + *'f + TÍ» &c to ï for the con-
Iant modular ratio. In like manner, if the ratio between ï and

1 v be proppfed, the meafure of this ratio will come out M into
*b Í V1 + ̂  v* + | v* &c { which being called mt and •••• =: Q,

^а* ratio wil l be the ratio of ï to ï - Q_+ í Ql—í Qi + »'» Qi&c.
hence, taking m = M, or Q, r: ï, the faid modular ratio

alfo be the ratio of ï to I - {• + ? - i + Л— Ti0 &c. And the
а of t'ie^e exPreffi°ns f°r the modular ratio comes out the
»tio of 2,718281828459 &c to ï, and the latter the ratio of ï

.
ftr A- 2(* Pr°P- our learned author gives directions for con-

u«ing Briggs's canon of logarithms, namely, firft by the general
erie« 2M into - + —t + — . &c finding the logarithms of a few
fu ц я 3Z S2

. " ratios as that of 126 to 125, 225 to 224, 2401 102400, 4375 to
j3/4, &c, from whence the logarithm of 10 will be found to be
^»302585092^4 &c, when M is ï ; but fmce Briggs's log. of 10 is

• » therefore as 2,302585 &c is to the modulus ï, fo is ï (Briggs's log.
jj 10) to 0,474294481903 &c, which therefore is the modulus of
a_ '6ßs>s logarithms. Hence he deduces the logarithms of 7,5,3, and
f_ j11 like manner are the logarithms of other prime numbers to be
tin. ' anc* from tnem the logarithms of compofite numbers by addi-

•tl°n and fubtraftion only. 7
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He then remarks that the firft term of the general feries aM into

— H + — &c will be fufficient for the logarithms of interme-
Ä 3z3 /jz5 , °

diate numbers between thofe in the table, or even for numbers bo«
yond the limits of the table. Thus, to find the logarithm anfwering
to any intermediate number; let a and e be two numbers, the one
the given numbcr,,and the other the neareft tabular number, a being
the greater and e the lefs of them ; put z — a + e their fum, x =-.
a—í their difference, \ — the logarithm of the ratio of a to í,,
that is the excefs of the logarithm of a above that of e : fo fhall the-

faid difference of their logarithms be X = 2M x — very nearly.—
я

And if there be required the number anfwering to any given inter-
mediate logarithm, becaufe" A is ~
2 M* 2 M* 2 MX . , Л а Л е

= or i—, theref. ж =r ч or.-, т- very nearlvéx га-ж 2Í + .V • M + f Л M — |л ' '
In the 3d prop, our ingenious author teaches how to convert the

canon of logarithms to logarithms of any other fyftem, by means of
their moduli. And in feveral more propofitions he exemplifies the
canon of logarithms in the folution of various important problems
jn geometry and phyfics ; fuch as the quadrature of the hyperbola,
the defcription of the logiftica, the equi-angular fpiral, the nauti-
cal meridian, &c ; the defcent of bodies in refifting mediumsj the
denfity of the atmofphere at any altitude, &c, &c.

Of Dofior Taylor's Conßrufiion of Logarithms-

Dr. Brook Taylor, (a very learned mathematician, fecrctary to
the Royal Society, and who died at Somerfet-houfe, Nov-. 1731) gave
the following method of conftruâing logarithms in number 352 of
the Philofophical Tranfaftions. His method is founded on thefe
three confiderations : lit, that the ium of the logarithms of any two
numbers is the logarithm of the produit of thofe numbers ; ad, that
the logarithm of ï is nothing, and confequently that the nearer an/
number is to ï, the nearer will its logarithm be to о ; 3d, that the
product of two numbers or faitors, of which the one is greater and
the other lefs than ï, is nearer to ï than that facbr is which is on
the fame fide of t with itfelf ; fo of the two numbers •} and 3, l^e

producl£ is lefs than ï, but yet nearer to it than \ is, which is alfo
lefs than ï. On thcfe principles he founds the prefent approxima-
tion, which he explains by the following example. To find the
relation between the logarithms of г and 10: In order to this he

aflumes two fractions as — and --, or —- and —, whofe numera*
IOO Ю IO* IO

tors are powers of 2, and their denominators powers of 10, the one

fraction being greater and the other lefs than unity or I. Having
fet thefe two down, in the form of decimal fractions, below
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c*her in the firft column-of the following table, and In the fécond
c°lumn A and В for their logarithms, expreflingby an equation how
they are compofed of the logarithms of г and 10, the numbers in.

, thofe logarithms being denoted thus, / z and /10. Then

B= . . . :
= А + :В

D= В+ 9С:

4F =
= F + 6G:
= G+ 2Н:

К=Н-Ь I :

L=I + К:
4 М= К + з L :

N= L + M:
0=rM+i6N:

. 7/2-
: 3/2-
: Ю/2-
: 93/2-
: 169/2-
: 485/2-
: 2136/2-
: 13301/2-
: 28738/2-
= 42039/2-
- 70777/2-
: 254370/2-
: 325147/2-
: 6107016/2-

2/10

3 / Ю
28/10
SQ/io

140/10
643/10

4004/10

12655/10
21306/10
7
6
S73^

ro

97879/10
1838335/10

= 13015 8581 5 1 87/1—693 14740097 г lio

í > 0^28
<o,33
>о,зоо
< 0,30107
> 0,301020
< 0,3010309
> 0,30102996
< 0,301029997
>0,3010299951
< 0,3010299950
> 0,30102999562
< 0,30102999567
> 0,3010299956635
< 0,3010299956640

> 0,301029995663987

Multiplying the two numbers in the firft column together, there is
produced a third number,1,024, againft which is written C, for its
logarithm, expreffing likewife by an equation in what manner С
18 formed of the foregoing logarithms A and B. And in the famé
Banner the calculation is continued throughout; only obferving
*Ms compendium, that before mult iplying the two laft numbers
»Iready entered in the table, to confider what power of one of then»
*&uft be ufed to bring the.produÄ the nearcft that can be to unity.
f*°w> after having continued the table a little way, this is found

?>8 and 1,024, their differences from unity are 0,200 and 0,024;
, ,ce 0,200 -r 0,024 g'ves 9 f°r tfte index j and therefore multi-

P'ying the cth power of 1,024 by 0,8 produces the next number
)290352p3i42Q, whofe logarithm is D = B+ g C.

. When the calculation is continued in this manner till the num»
ers become fmall enough, or near enough to ï, the laft logarithm
? fuppofed equal to nothing, which gives an equation expreffing
"? relation of the logarithms, and from whence the required log-
r'thm is determined. Thus, fuppofmg G = о, we have-

3t36^2 — 643/10 = o, and hence, becaufe the logarithm of ю is -

*» we obtain /a = ^ = 0,30102996, too fmall in the la# figure-t

th ^° ^aPPene becaufe the number correfponding to G is greater
i *n b And in this manner are all the numbers in the third or
.*lt column obtained, which are continual approximations to the

There
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There is another expedient which renders this calculat ion
fhorrer, and it is founded on this confideration ; that when x is fmall,
ï +* '' is nearly — ï + я*. Hence if ï + x and ï — z be the
two laft numbers already found in the firft column of the table, the
produft of their powers Г + 'xm X \ — z1" w i l l be n e a r l y — \ ; and _
hence the relation of m and л may be thus found, ï + *"" x ï — z"
is nearly rr ï -|- mx x ï — nz = ï -j- m* — nz — mnxz — l -\-rnx —пъ
nearly, which being alfo — ï nearly, therefore m : n : : z : x : :
li — z : l. i + x ; whence x /. i ~x -4- s /. i + x — o. For example,
]et 1,024 and 0,990352 be the laft numbers in the table, their log-
arithms being С .and D: here we have 1,024 =: ï + *•, and
0,990352 — I — z ; confequently x =0,024, and z — 0,009648 ;

and hence the ratio - in fmajl numbers is ̂ - So that for finding

the logarithms propofed, we may take 500 D + 201 С — 48510/ г
— 14603/ IO = o; which gives Iz ~ 0,3010307. And in this man-
ner are found the numbers in the Jail Пне of the table.

Of Mr. Long11 Method.
In number 339 of the Philofophical Tr.infailion?, are given a

brief table and method for finding the logar i thm to any number,
and the number to any logarithm, by Mr. John Long, B. D. Fel-
low of C. C. C. Oxon. This table and method are f i m i l a r to thofc
defcribed in chap. 14 of Briggs's Âritb. Lagar, -differing only in
this, that in this table by Mr. Long, the logarithms, in eachclafs,
are in arithmetical progreffion, the common difference being ï ;
but in Briggs's little table the column of na tura l numbers has the
like common difference. The table confifts of eight clafles of
logarithms and their correfponding numbers as follows :

La

iQ
,8

,6

,4
,3
,2

,1
,OQ

8
7
6
5
4
3
2
Z

Nat. Numb.
7,943282347
6»3°9S7344l;
5,011872336
3,981071706
3,162277660
2,511886432
í,9952623i5
1,584893193
1,25892541^2
1,230268771
1,202264435
1,174897555
i, '148 r 5 362 1
1,122018454
1,096478196
1,071519305
1,04712854«
1,023292992

LOR. (Nat,. Numb.
,009

8
7
6

4

2

I

,OO09

8
7
6
Ç
4
3
2

1,0209,1,484

1,0185913X8

1,01621)8694

1,011579454

1,009252886

[,006931669

1,004615794

I,OO23Oi;238

I,OO2074475

1,001843766

1,00161 3109
1,00« 382506
I,r0t 151956

I,OOO92I459

1,ОООб9Ю15

1,000460623

1,000230285

Log. iNar. Numb.

i.oooog
8

7
6

. S
4
3
2

I

,000009

8

7
6
с

4
3
2
I

1,000207254
1,000184224
i,oooi6j 194
1,000138165
1,0001 15136
1,000092106
1,000069080
1,000046053
1,000023026

1̂ 000020724
1,00001842 1
1,0000161 1 8
1,000013816
,00001 1513
,000009210
,000006908
,000004605
,000002302

Lop.

,0000009
8

7
b

S
4
3
i
i

00000009
8
7
6
Ç
4
3
2

I

Nat. Мил1
-'

1,0000020/"'

1,000001̂ 4
1,0000016'
1,0000013°

f ,OOOOQl'>

i,oooooo9
J

i,oooooou9^
ï ,0000004°.
i,oooooo*5
1,0000003̂
1,000000'**

1, 000000 1 °j

i,oooooo'5
i.oooooo'1 j
i,oóooooo?fl
1,0000000̂
1,00000004
i.coooqoo*'



L O G A R I T H M S . 4 5

becaufe the logarithms in each clafs are the continual mul-
ï, 2, 3, &c, of tne loweft, it is evident that the natural num-

bers arc fo many fcales of geometrical proportionals, the loweft be-
'ng the common ratio, or the afcending numbers are the Í, 2, 3»

powers of the loweft, as exprcflbd by the figures ï, 2, 3, &c of
the- correfponding logarithms. Alfo the laft number in the firft,

fécond, third, &c clafs, is the loth, looth, icooth, &c root of ю ;
and any number in any clafs is the loth power of the correfponding
Dumber in the next following clafs.

To find the logarithm of any number, as fuppofe of 2000, by
this table : Look in the firft clafs for the number next lefs than the
• f̂t figure 2, and it is 1,995262315, againft which is 3 for the
"fft figure of the logarithm fought. Again, div iding 2 the number
Propofed by 1,995262315 the number found in the table, the quo-
t lcnt is 1,002374467 ; which being looked for in the fécond clafs
°f the table, and finding neither its equal nor a lefs, о is therefore
to be taken for the fécond figure of the logarithm ; and the fame
Quotient 1,002374467 being looked for. in the third clafs, the next
*5^s is there found to be 1,002305238, againft which is ï for the third
•jKure of the logarithm; and dividing the quotient 1,002374467 by the
laid next lefs number 1,002305238, the new quotient is i,oooo09O7Oj
î^nich being Ibught in the fourth clafs gives o, but fought m the
jtfth clafs gives 2,, which arc the fourth and fifth figures of the
'°garithm fought : again, dividing the laft quotient by 1,000046053
'"^ next Jefs number in the table, the quotient is 1,00^023015,
^hich gives 9 in the 6th clafs for the 6th figure of the 'logarithm

ught : and again d iv id ing the laft quotient by 1,000020724 the
lefs number, th* quotient is 1,000001291, the next lefs 'than,
li in the yth ciafs gives 9 for the yth figure of the logarithm :

and dividing the laft quotient by I,OCOOO20)2, the quotient is
^000000219, which gives 9 in the 8th clafs for the 8th figure of
ne logarithm : and again the laft quotient 1,000000219 being di-

vided by 1,000000207 the next lefs, the quotient 1,000000012 gives
* Hi the íàme 8th clafs, when one figure is cut off, for the 9th figure
*f the logarithm fought. All which figures collected together give
.3*301029995 for Briggs's logarithm of 2000, the'index 3 being fupr
Wied j which logarithm is crue in the hit figure. ч

, TO find the number anfwering to any given loga-
rit"m, as fuppofe to 3,3010300 : omit t ing the cha-
.a<Seriftic, againf t the other ligures 3,0,1,0,3,0,0, as
^n the fij-ft column in the margin, aix- the fevcral

as in the 2d column, found from their re-
, 2d, 3d, &c clafles ; the efKclive num-

charaûeriftic
required number

to the given logarithm.
QL» Of
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Of Mr. Jones's Method.

Til the 6ift volume of the Philofophical Tranfaflions, is a fmall
paper on logarithms, which had been drawn up and left unpub-
îiihcd, by the learned and ingenious William Jones, Efq. The
method contained in this memoir, depends on an application of the
doârine of fluxions, to fome properties drawn from the nature of
the exponents of powers. Here all numbers are confidered as fome
certain powers of a .confiant determinate root: fo any number x
may be confidered as the z power of any root r, or that x = r» is a
general expreffion of all numbers in terifis of the confiant root r and
a variable exponent к. Now the index z being the loga'rithm of
the number ж, therefore to find this logarithm, is the fame thing as
to find what power of the radical r is equal to the number x,
•' From this principle, the relation between the fluxions of any
number x and its logarithm z is thus determined : put r sr ï + n ;
then is x — r* — i'+ «I *, and *• + * = ï + A* +•* = i +^» x
2 +я\* = x x i + лЛ» = (by expanding i + n\*t omitting the ad,

3d, &с powers of x, and writing g for ••? •) *• + ni x : q -f % q*

+ í?3 + £?4&c ;
therefore ж = axx, putting« for the feries q + f f + f yj &c,

cr fie— xz, putting/= —.

Now when r= i + n = IO, as in the common logarithms of
Briggs's form; then я = 9, q = ,9, and the feries q +• | q* -f \ q1

&c gives a = 2,302585 &c, and therefore its reciprocal f =•
,434394 &c. But if a = ï =/, the form will be that of Napier's lo-
garithms.

From the above form xz =fx, or i = £?, are then deduced man/

curious and general properties of logarithms, with the feveral feries
heretofore given by Gregory, Mercator, Wallis, Newton, an4
Halley. But of all thefe feries, that one which our author„feJeas

for conftruûing the logarithms, is this; putting N = r~~~P , the

logarithm of ~ is = if x : N+ l N* + f № + •. № &c in the

cafe in which r—p is = ï, and confequently then ДО = r of

———; which feries will then converge very fail.

Hence, having given any numbers, p, q, r, &c, and as many
ratios д, Ь, с, &c, compoled of them, the difference between the
two terms of each ratio being ï ; as alfo the logarithms Л, В, С, &$

of
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tf tbofe ratios given : to find the logarithms P, Q, R, &c of thofe
•"umbers ; iuppofmg/ = ï. For inftance, if p = 2, q = 3, r = 5 ;

y/, Я, tf, of thefe ratios a, b, c, being found by the above
yies, from the nature of powers we have thefe three equations,

~ ' - = l o g . o f a ,
tionsre- £ = 5^+65+3=og.o 3,

duced give 3 R = j4+c)B+sC=lo£- of

hence P + A = JO^i + 13^ + 7Cis = the logarithm of г х 5

An elegant traft on logarithms, as a comment on Dr. Halley's
•jjethod, was alfo given by Mr. Jones in his Synopjts Palmariorum
;}fatl>efeos, publifhed in the year 1706. And in the Philofophical
^ranlaftions he communicated various improvements in gonio-

metncal properties', and the feries relating to the circle and to tri-
gonometry.
, * he memoir above defcribed was delivered to the Royal Society
°У their then l ibrarian, Mr. John Robertfon, a worthy, ingenious,
..•J« induftnous man j who alfo communicated to the Society feveral
J«le trafts of his own relating to logarithmical fubjefls : he was
*.lfo the author of an excellent Treatife on the Elements of Naviga-

lon in two volumes ; and he was fucce/fively mathematical mafter
,° Chrift'3 hofpital in London ; head mafter to the royal naval aca-

emy at Portfmouth ; and librarian, clerk, and housekeeper to the
l Society; at whofe houfe, in Crane Court, Fleet Street, he

in !776> aßed 64 years.
nd among the papers of Mr. Robertfon, I have, fince his

J:ath, found one containing the following particulars relating to
,.Jr- Jones, which I here infert, as I know of no other account of

Is life, &c. and as any true anecdotes of fuch extraordinary men muft
be acceptable to the learned. This paper is not in Mr. Ro-

„ertfon's hand writing, but in a kind of running law-hand, and is
ng«edR. M. i a' Sept. 1771.
v William Jones, Efq. F. R. S. was born at the foot of Boda-

• "J mountain, [Mynydd Bodafon] in the pariih of Llanfihangel

c
 a'es« He gave his two fons the common fchool education of the

u'itry, reading, writing, and accounts, in Englilh, and the Latin

* «ï т •
th. л ls ''le euftom in feveral parts of Wales for the name of the father to become
ill,.?r?*n?e °f hi» children. John George the father wn» commonly called Sion Sion of

,UADO, to which parilh h« moved» and where liis children were brought up."
grammar
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grammar. Harry his íècond fön took to the /arming bu/inefs ; but
William the deleft, having an extraordinary turn for mathematical
ftudies, determined to try his fortune abroad from a place where the
fame was but of little fervice to him ; he accordingly came to Lofl*
don, accompanied by a young man Rowland Williams, afterwards
an eminent perfumer in Wych Street. The report in the country
is, that Mr. Jones foon got into a merchant's counting houfe, arid
fo gained the efteem of his mailer, that he gave him the command
of a fliip for a Weft India voyage j and that upon his return he fet
up a mathematical fchool, and publiihcd his book of navigation *»"
and that,upon the death of the merchant he m'arried his widow : that
Lord Macclesfield's fon being his pupil, he was made fecrctary t"
the chancellor, and one of the D. tellers of the exchequer—and
they have a ftory of an 1Ы!ап wedding which caufed great di f tur-
Ъапсе ín Lord Macclesfield's family, but compromifed by M(*
Jones ; which gave rife to a faying, that Macclesfield was the
making of Jones, and Jones the making of Macclesfield."

Mr. Jones died July 7, 1749, being vice-prefident of the Royal
Society; and left one daughter, and bis widow with child, whicb
proved a fon, who is the prefent Sir William Jones, now one of th*1'
judges in India, and highly efteemed for his great abilities, exten-
ilve learning, and eminent patriotifm.

Of Mr. Andrew Reid and Others:

Anctrew Reid, Efq. publiihed in 1767 a quarto trail under th^
title of An EJ/ay on Logarithms, in which he alfo ihews the compu*
tation of logarithms from principles depending on the binomial
theorem and the nature of the exponents of powers, the logarithm*
of numbers being here confidered as the exponents of the powers 0*
lo. He hence brings out the ufual feries for logarithms, and Jaigety
exemplifies Dr. Halley's moft fimple conftruftion.

Befides the authors whofe methods have been Here particularly dfrj
fcribed, many others have treated on the fubjecb of logarithms, an"
of the fines, tangents, fecants, &c ; among the principal of whofl1

are Leibnitz, Euler, Maclaurin, Wolnus, and profeflor Simfon i",
an elegant geometrical traft on logarithms, contained in his pofthU*
mous works, elegantly printed in 410. at'Glafgow in the year 1770»
at the expence of the very learned Earl Stanhope, and by his Lprdftip
difpofed of in prefents among gentlemen moft eminent for mathem**
tical learning.

* This traft on navigation, intituled, " A Kcw Compendium of the whole Art "'.

Caitl treatifc on Navigation. of
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Of Mr. Dodfarís Anu-kgarîibmic Canon.

11 ^e'°"ly remaining confiderable work of this kind publiihed, that
^ Know of, is the Anti-logarithmic Canon of Mr. James Dodfon, a
J-ry.ingenious mathematician, which work he publ ifhcd in folio in

e Year 1742 ; a very great performance, containing all logarithms
n^er looooo, and their correfponding natural numbers ton places

"gures, wi th all their differences and the proportional parts ; the
ole arranged in the order contrary to that uied in the common

.j] es of numbers and logarithms, the exaft logarithms being here
M aped firft, and increafing cont inual ly by I, from ï to 100000, and
.,Clr correfponding neareft numbers in the columns oppofite to
j em,i and by means of the differences and proportional parts, the

Sarithrn to any number, or the number to any logarithm, each to
k - Places of figures, is readily found. This work contains alfo,
t- '"*8 the conftruftion of the natural numbers to the given Ic-ga-
rii-u S) " PrccePts and examples, íhewing fome of the ufes of loga-

"fils, in facil i tating the mo{r difficult operations in common arith-
D

 e'lc> cafes of intereft, annuities, menfuration, &c ; to which is
andl ^ an introduction, containing a ihort account of logarithms,
ti ^.themoft confiderable improvements made, lince their inven-

& in the manner of conflrufting them."
ch' я manner in which thefe numbers were conftrucled, confifts
]j • У in imitations of fome of the methods before defcribed by
ç.ÇoëSs) and is nothing more than generating a fcale of 100000
CaCLletrical proportionals from ï the leaft term to 10 the greateft,
thi c°nt'nu(-'d to ii places of figures; and the means of effeaing
anH are ^Ucn as cafily flow from the nature of a feries of proportionals,
^ . are briefly as follows. Firft between ï and ю are interpofed 9
int

an Proportionals; then between each of thefe n terms there are
ca./P°ted 9 other means, making in all joi terms ; then between
bet thefe a id fet of 9 means, making in all 1001 terms; again
ten eeu eacn of thefe a 4th fet of 9 means, making in all looor
n,e

 s' and l a f t l y between each two of thcfc terms, a 5th fet of 9
IQ nS4ima't'ml? in au looooJ terms, inc luding both the ï and the
eXtr •?• ° ^r^ ^our of thefe 5 fets of means, are found each by one
^ h i K l °^ tne lot^ root °^ t'ie Srcater °f с'1е two given terms,
'tfelf r°0t 's 1^е 'еа^ mean> an^ tnen m u l t i p l y i n g it continual ly by
lhe г ^Cc°rcling to the number of terms in the fedion or fet; and
ljc[ r ;.°r laft feâion is made by interpofmg each of the q means by

°' the method of differences before taught. Namely, putting
10 lhe greateft term = A, A" = B, BAsC,CT'J = D, D1'*

'•' and ETtr = F ; now cxtra<Sling the loth root of A or 10, it
I«^S89254u8 = В = A T 5 forthe leaft of the I ft fet of means;

hen multiplying it continually by itfelf, we have В, В1, В3, В4,
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&c to В10 = A for all the ю terms: 2dly, the roth root of

1,2589254118 gives 1,0232929923 = С = BT<5 = AT5* for the leaft
of the 2d clafs of means, which being continually multiplied gives
C, C», C3, &c to C100 = B10 = A for all the 2d clafs of roo term«:
gdly, the loth root of 1,0232929923 gives 1,0023052381 = D =*

С " = B715* = ATV^ for the leaft of the 3d clafs of means, which
being continually multiplied gives D, Dz, D3, &c to D1000 = C10"
=a B10 = A for the 3d(clafs of 1000 terms : 4thly, the loth root

ï I _ * j 5
1,0023052381 gives 1,0002302850 = E = D™ = CT5* = BT

_.дТ5то5 £or the ieaß of the ^th cjafs of means, which being con-

tinually multiplied gives-E, Ez, Ë*, &ctoEIOOO° =D1°°° = Cl9°
= B10 = A for the 4th clafs of юооо terms. Now thefe 4 claffe*
of terms thus produced, require no lefs than ï n io multiplications °\
the leaft means by themfélves ; which however are much facilitate»
by making a fmall table of the firft ro or even too produâs of thf
confiant multiplier, and from thence only taking out the pîofei

lines and adding them together: and thefe 4 clafles of numbers d',
ways prove themfelves at every roth term, which muft always agree

with the correfponding fucceflive terms of the preceding clafs. Tbe.
remaining 5th clafs is conftrufled by means of differences, beifljj
much eafier than the method of continual multiplication, the ift an»
ud differences only being ufed, ás the 3d difference is too fmall l°
pnter the computation of the fets of 9 means between each tW0

terms of the 4th clafs. And thefeveral 2d differences for each of the'*
fets of 9 means, are found from the properties of a fet of proportion'
ais i, г, гг, r3, &c, as ^
difpofed in the ift co-
lumn of the annexed
table, and their feve-
ral ordersof differences
as in theothercolumns
of the table j where it
is evident that each со- : — .
column, both that of the given terms of the progreffion, and tb°'
of their orders of differences, forms a fcale of proportionals, haviro
the fame common ratio r ; and that each horizontal l ine or row fo^n1

a geometrical progreffion having all the fame common ratio r--*.'
which is alfo the ift difference of each fet of means ; fo r — i^1 '!
the ift of the 2d differences, and which is conftantly the fame, ^
the 3d differences become too fmal l in the required terms of our p1"0'
greffion to be regard cd, a t leaft near the beginning of the table : hencC'
like as i, r—ï, and r— f** are the i f t t e r r n with its ift and ad diff6'
rences; fo r", r", r— I, and r". r—T11 are any other term with >
ift and 2d differences. And by this rule the ift and ad differed д
or» »« K» C„.,„J tnr „,,л.и„ л,* ~е ,. «.««„. .<:,. ~.,T»:„L.: »ïi« í1

Terme iltdíf.

i x 1 r— t x
i
r
r*
r?

Sic

i
r
гг

r'
&c

2d dif.

Ĵ ^T" X
i
r
r»
r*
&c

3d dif.
Р=ГТ)з x-

1
r
r*
r»
&c

J!
..

8

i

are to be found for every fet of y means, viz. multiplying
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of any clafs (which will be the feveral terms of the feries E, E%
*?3» &c, or every loth term of the feries F, F1, F', ore) by r — йог
* ; — I for the ift difference, and this multiplied by F — I again for
Me truc ad différence at the beginning of that clafs. Thus the
ïoth root of 1,0002302850 or E gives 1,000023026116 for F or
yte lit mean of the loweft clafs, therefore F — ï = r — ï =^
>°ooo23026ii6 is its lit difference, and the fq u are of it is r — 0*
** »0000000005 30 2 its ad difference; then is ,0000230261 i6Fl°"
°r »000023026 ii6E" the lit difference, «and ,000000000 5 3O2F*°"
°r >ooooooooo53oaE2" \s the ad difference at the beginning of the
ftth clafs of decades. And this ad difference is ufed as the confiant
?d difference through all the 10 terms, except towards the end of the
table where the differences increafe fail enough to require a fmall'
c°rrec~tion of the ad difference, and which Mr. Dodfon effefts by
talcing a mean zd difference among all the 2d differences in this

having; found the feries of ift differences K— V. E",
i.> + i, F — ï . E" + *, &c, take the differences of thefe,
т? of them will be the mean zd differences to be ufed, namely

- __ •^ _ __
- J L » + » — b», - • £ " + » — h" + ', &c are the mean

differences. And this is not only the moreexaol but ali'o the eafier
y. The common 2d difference and the fucceffive ift differences

Jfe then continually added through the whole decade, to give the
»Uccelfive terms of the required progreffion.

DESCRIPTION
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A N D U S E O F

L O G A R I T H M I C T A B L E S .

A LTHOUG Fí the nature and conftrucb'on of logarithms have been
JlX pretty fully treated in the preceding hiftory of fuch numbers,-
where the more learned and curious reader will find abundant fatis-
faâion, I íhall here give a brief, eafy, and familiar idea of thefe
matters, for the practical ufe of young ftudents in this fubjech

The Definition and Notation of Logarithms.

Logarithmsare theindices, or arithmetical feries of numbers, adapt-
ed to the terms of a geometrical feries, in fuch fort that о corrcfponds
to, or is the index of, ï in the geométrica!«.

Tl IB 5"° ï 2 ч 4 Ç,» &c. indices or logarithms,
1 i i г 4 8 i6 32, &c. geometric progreflion.

t o i 2 3 4 5, &c. indices or logarithme,
t i 3 9 27 81 243, &c. geometric feries,
t O i 2 3 4 5, &c. indices or logarithms,

CT I ï, to, юс, looo, loooo, looooo, &c. geometric fcriee.
Where the fame indices ferve equa l ly for any geometric íèries; and
from which it is evident that there may be an endlefs variety of
fyftems of logarithms to the fame common numbers, by varying the
ad term 2, or 3, or 10^ &c, of the geometric feries; as this will
change the original feries of termá whole indices are the whole num-
bers, j, 2, 3, &c ; and by interpolation the whole fyftem of num-
bers may be made to enter the geometrical feries, and receive their
proportional logarithms, whether integers or decimals.

1 Or, the logarithm of any number is the index of that power of
fome other number, which is equal to the given number. So if N
be — r», then the logarithm of N is ;?, which may be either pofitive
or negative, and r any number whatever, according to the different
fyilems of logarithms. When N is I, then я =: о, whatever the va-
lue of r is ; and confequently the logarithm of ï is always o in every
fyftem of logarithms. When n is ~ ï, then N isr:r; coníê-
quently r is always the number whofc logarithm is ï in every fyf-
tem, When r is = 2-7/8281828459 &c, the indices are the hyper-
bolic logarithms, fuch as in our 7th table; fo that я is the hyper-
bolic logarithm of 2718 &C?1". But in the common logarithms f

is
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, ^Ю; fo that the common logarithm of any number (io») is
J / the index of that power of ю which is eqiw) to the faid num-

r> _ So looo, being the 3d power of ю, has 3 for its logarithm;
"n if 50 he = io I > 69897, then is 1-69897 the common logarithm of

*°- And hence it follows that this .decimal feries of terms
io4 , ю3, 10% ю1, 10°, 10 ~', ю -% ю-3, io ~4 ,

, °r loooo, looo,. loo , 1 0 , ï , ч, *oi ,'ooi, 'Oooi »
г *г е „4 > я , 2 , ï , о ,-ï ,-2 , -3, -4,

JPfftrvely for their logarithms.
* he logarithm of a number comprehended between any two

Tns of the firft feries, is included between the two corrcfpond-
nS terms of the latter, and therefore tlv.it logarithm will confift

'be fame index (whether pofitive or negative) as the lefs of thofe
^o terms, together with a decimal fraclion, which will always be

P°|itive. So the number 50, falling between too and 10, its loga-
l'hm will fall between ï and I, and is rr rogSgy, the index of the
,e|s term together with the decimal -69897 : alfo the number '05,
a"'ng between the terms -I and -or, its logarithm will fall between

""" I and — 2, and is indeed — —2 + '69897, the index of the lei's
j^rn together with the decimal -69897'. The index is alfo called
,e characbriftic of the logarithms, and is always an integer, ei-

cr pofitive or negative, or clfe — о ; and it (hews what place is
|-Cllpied by the firft fignificant figure of the given number, either
pve or below the place of units, being in the former cafe + or po-

ltlve, in the latter — or negative.
When the charadbriilic of a logarithm is negative, the fign — is

°JTirnonly fet over it, tod i f t ingu i ih it from the decimal parr, which
eing the logarithm found i n - t h e tables, is always pofitive: fo

Г" г "Ь '69897, or the logarithm of -05, is wri t ten thus 2/69897. But
iomeoccafions it is convenient to reduce the whole expreffion to a.

, cgative form ; which is done by m a k i n g the charadterittic figure
th. ^'' anc' ta'c'në tne arithmetical complement of the decimal,

at is, beginning at the left hand, lubtrac-t each figure from 9, ex-
the laft fignificant figure, which íiibtraft from 10 j fo íhall the

. n d e r s form the logarithm inrircly flcgative. Thus the loga-
í m °f '05, which is 2-69897 or — 2 + -69897, is alfo exprelfed
t^ I'3OIO3, which is wholly negative. It is alfo fomctimes
/-• ?ugbt more convenient to exprefs fuch logarithms wholely as po-

1Vc> namely by only joining to the tabular decimal the comple-
e'U of the index to io; in which way the above logarithm is ex-

fc ï ^y 8'69897 ; which is only incrcafing the indices in th'e
Ил ^ 1O- ^ 's a^° convenient, in many operations with loga-
, "ms, to take their ar i thmetical complements, which is done by
t, fa 'nninq; at the left hand, and iubtradtinp; every f igure from 9, but

'aft figm-e from ю: fo the ar i thmet ica l complement,
is й.'̂ 97 / a n d of7-69897 ? where the index — 2, being ncg.i-

' | it is ii '30103, i tive, is added to 9, and makçs л.

Я г Th
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Properties of Logarithms.

From the definition of logarithms, either as being the indices of
a feries of geometricals, or as the indices of the powers of the fame
root, it follows that the multiplication of the numbers wi l l anfwer
to the addition of their logarithms; t h e d i v i f i o n of numbers to the
fubtraftion of their logarithms ; the raifing of powers, to the multi-

-plying the logarithm of the root by the index of the power ; and
the extracting of roots, to the d iv id ing the logarithm of the given
number by the index of the root required to be extracted. So
lib L. ab or a x Ъ is — L. a + L. b

L. 18 or 3x6 is — L. з + L. 6
L. 5 x 9 x 73 is = L. 5 + L. 9 + L. 73

ad.L. a -í- Ъ is = L. a — L. b
L. 18 4- 6 is - L. 18 — L. 6
L. 79x5-:- 9 is = L. 79-4- L. 5 -L. 9
L. \ or i -r 2 is == L. i — L./2 =o — L. 2 rr — L. 2

L. — or i .i- я is = — L. я
n

n
36. L. r» is — n L. rjL. r "or L. v r is= — L. r j L. r » is = — Ь.Л

i 3 т
L. z* is = 6L. 2;L. 2 orL. v/2 i sn-JL. 2 ; L. 2 is =: i L. 2-
So that any number and its reciprocal have the fame logarithm»

but with contrary figns; and the fum of the logarithms of any
number and its complement, is equal to o.

'To conßruft Logarithms.

It has been ihewn in the foregoing hiftorical part, that the Ioga*
• ̂ т , b . 2 » . X3 . X* . x"1 . . . \.f

nthmof— is z:— x : --\ , H H ; &c ; where z is the
à m z 2Z 52 72

fum, and x the difference of a and Ь ; alfo.wz — 2-302585O92Q941

&c, the hyp. logarithm of 10. Therefore if a and b be any tw°
numbers differing only by unity, ib that x or b — a may be = I '

then ihall the loo-arithmof^be =rL. tf-f— x : - -f -^- 4- 1— №•
m x за3 52s

Which gives this rule in words at length : call z the fum of afl/
number (whofe logarithm is fought) and the number next lefs b/
unity ; d iv ide -8685889638 &c (or i^- 2.3025 &c) by z, and re-
ferve the quotient; d i v i d e the referved quotient by the fquare of *>
and referve this quotient ; d iv ide this laft quotient alfo by the fquaf t f

of и, and again referve this quotient : and thus proceed continually
dividing the laft quotient by the fquare of z, a» long as divifion catl
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* made. Then write thefe quotients orderly under one another,
e firft uppermoft, and divide them refpeftively by the uneven

«tubers ï, 3, 5, 7, g, ii, &c, as long as divifion can be made;
, divide the firft rcierved quotient by ï, the ad by 3, the 34

S> the 4th by 7, &c. Add all thefe laft quotients together, and
m w'^ ^е ̂ е l°garitnm of £4 a ; and therefore to this loga-

irri add alfo the logarithm of a the next lefs number, and the fum
"* be the required logarithm of b the number propoied.

at

Then

54S
61

• I- Toßnd the Log. of 2.
^»extlefs number is ï, & 2

if 8oZ' wh°fe fquare is 9.

3)
S)
7)
9)

и)
13)
'S)

3$7444°(
397i6o(
44' *9(

49оз(
S4S(
6!(

10723321
714888

$6737
49°3

446.'

Add L. i
Log, of 2

•3oio2999S
•ooooooooo

^•301029995

Ex. 2. Tojind tie Log. of 3.
Here the next leis number is 2, and 2 -J- 3

=r 5 = я, whofe fquare ie 35, to divide
by which always multiply by -04. Then.

5 )-8f>8s88964' '
25)473717793
25) 6948712

27794825)
25) 11118

445
18

3)
5)
7)
9)

316237

u)

nn8(
448(

1588

5°e
L. | - -
L, г add -
L. - -

'30102999;

T'hcn becaufe the fum of the logarithms of numbers gives the lo-
|>a>ïthm of their produit, and the difference of the logarithms gives
j e logarithm of the quotient of the numbers, from the above two

P6arifhms, and the logarithm of 10, which is ï, we may raife a
many logarithms thus :

Ä*« 3- Becaufe 2X2 = 4, therefore
to L. z - - -301029995}
add L. 2

Ex. 6. Becaufe 3* = 9, therefore
L. 3 - -477121254/0
mult, by

fum is L. 4
*>

• *• 4« Becaufe 2x3
to L. 2
add L. 3
fum ie L. 6 -

•6020599914

= 6, therefore
•301029995
477"iJ5<;
•778151250

gives L. 9

Ex. 7. Becaufe ',a =
from L. i o
take L. 2
leaves L. 5

•954242509

5, therefore
I'OOOOOOOOO
•301029995^
•698970004^

iA!l 5- Becaufe 2* = 8, therefore
*" 2« - '3010299954!
mult, by - 3
S»vee L. 8 - -903089987

Ex. 8. Becaufe 12 = 3x4, therefore
toL. 3 - 477121255
add L. 4 - -60205999^
gives L. i2 • 1-079181246

^th ^ ^"8 ty computing, by the general rule, the logarithms of
e other prime numbers 7, 11, 13, 17, 19, 23, &c ; and then ufing
TOo on and divifion, we may eafily find as many logarithms as
Pleaíè, or may fpeedily examine any logarithm in the table.

THE
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T H E D E S C R I P T I O N A N D U S E O F T H E
T A B L E S .

H E following collection Confnts of various tables, in
order, viz. ï, A large table of logarithms to 7 places of figures í

2, A table for finding logarithms and numbers to 20 places ; 3, Loga*
rithms to 20 places, with their ift, ad, and jd differences j 4, An*
other table of logarithms to 20 places, with their ift, ad, and J^
differences ; 5, Logarithms to 61 places ; 6, Another table of loga-
rithms to 61 places, with their ift, ad, 3d, and 4th differences ; 7»
Hyperbolic logarithms ; 8, Logiftití logarithms ; 9, Logarithmic fine*
and tangents to every fécond of the firft 2 degrees ; . 10, Natural and
logarithmic fines, tangents, fccants, and verfed fines, with theft
differences to every minute of the quadrant. After which fol"
Jow-feveral fmaller tables j as a table of the lengths of circular arcs»
л traverfe table, or table of difference of la t i tude and departure, to
every degree and quadrant point of the compafs ; a table for chang'
ing the common logarithms into hyperbolic logarithms ; and a tab/e

of the names and number of degrees &c. in every point of the com*
pafs ; as alfo lifts of errata in various works of this fort. Of each
of which in their order.

Of^the large Table af Logarithms.

The firft is the large table of logarithms to all numbers from r t<j
.100000, by which may be found the logarithm to any number an»
the number to any logarithm to 7 places of figures. This tablf
confifts of two parts; the firft contains, in 4 pages, the firft luOO
numbers with their correfponding logarithms in adjacent columns»
the fécond contains all the 100000 numbers and their Jogarithms»
with the differences and proportional parts, difpofcd as follows : i11

the ift column of each page are the firft 4 figures of the numbers»
and along the top and bottom of the columns is the, 5th figure, )'*.
which columns are placed all the logarithms, the firft 3 figures 0*
each logarithm being at the beginning of the lines in the firft coiurni1

of logarithms, figned о at the top and bottom, and the other 4
figures in the remaining columns. After the ю columns of Joga'-
rithms ftands their column of differences, figned D ; and laftly aft^
that, as alfo at the bottom of íòme pages, the column of propor*
tional parts, figned pro. pts. /hewing what proportional part o*
each difference correfponds to ï, 2, 3, &c, the whole difference an*
fwering to 10; or fhewing the T'ff, ^, -Д, &c, of the differences^

Note, the logarithms in thefe columns are all fuppofcd to be decl*
mais, and their correfponding natura l numbers may be either inte*
gersör decimals or mixt numbers, for the fame figures, whatever be
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difp r с'епот'па*1°п» bave the fame decimal logarithm, and thefe
ï еГ only in the index or charafleriftic, which is the integer num-
.r to be prefixed to the decimal part of the logarithm ; and this is
'J*ays the n u m b e r which exprefles the diftance of the higheft deno-
,"lation, or left-hand figure, of the natural number, from the units
*Ce. So that if the natural number confift of only one place of in-

j ^frs» the index of its log. wil l be о ; if of 2, 3, 4, 5, &c, the
j"5X of its logarithm w i l l be rcfpeiilively ï, 2, 3, 4, &c, being

ЛР .than the number of integer places : and the fame figures made
., fiative wi l l give the index of the logarithm of a decimal, viz. if
j e ^aturai number be a decimal, ana its firft fignitícant figure be

the place of primes, ads, ^ds, 4ths, Sic. the index of its logarithm
pr ' 'jbe refpeftively "I , ~z , 3 ,"4 , &c. till the figyre which ex-
{i '*es the diftance of the firit place of the natural number fron»
о e "nits place, but with a negative fign, as the number IB below
L * Place of units, the fign being written above the index inftead of
he °r? ''• as that part only of the logarithms is to be confidercd as
(L^'ve, the decimal part of it being always affirmative. And in
rj.

e, 9r'thmetical operations of addition and fubftra£lion with loga-
th ?*'. l^e negat've indexes wi l l have the contrary effeél to that of
add ,ec'ma' Parc °f the logarithm, viz. when the logarithm is to be
. ed« the figure of the negative index muft be fubftraited, if vie«

Number
2ÓCI

2654

3651
•2651

г

Logar.
3-4234097
2-4234097
14*34097

»4134097
3-4234097

Hence if 4234.09 be the tabular or
' Par^ °^ 1'1е logarithm belonging to

p figures 2651, without any regard to their
^ l cular denominations ; then according as
Of J ^re vaned with refpeiil to the number
R . c'rnale, as in the ift annexed column,
Pie Ul,('cx °^ tnc,ir logarithm, and the com-
jj.r

at''0g3rith'm,will vary as in the ad column
na.

e ainexed. And hence, l ike as when the
c

 Uri)l number is given, we find the index of its logarithm by
pi nt'ng how far its firft figure on the left hand is from the units
Çg^î /owhen a logarithm is given, the denominations of the
po| res in ite natural number will be found by placing the decimal
tl,, l fo, that the number of integer places may be I more than
fyfu °^ *'lc 'п^ех when pofuive, or by fett ing the firft fignificant

n 1^а1 Decimal place, which is expreHcd by the number of
when negative,

the Logarithm of a given Number, or tie Number to a given
Logarithm.

It To find the Logarithm of a Number,ctmfißing of'3 Figur et.
fr- '

|jj&
 nj the number in the column of numbers in one of the firft 4

Гоц J *f the table, and immediately on the right of it is its logarithm.
°f 5 . So the logarithm of 72 is i '0573325, and the logarithm

•5,33 is 0^5224442, when the proper index is fupplied.
2. T»
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2. To find the Logarithm of a Number cimßßing of 4 Places.

In the firft column (figned N) in fome one of the pages of .tb*
table after the firft four, find the given number, then againft it '^
the 2d column (figned o) is the logarithm fought. So the logarithm1

of 2254 is 3-3529539, and that 0^31-32 is 1-4958218.

3. To ßnd the Logarithm of a Number conßß'tng of $ Places.

Find the firft 4 figures of the given number in the firft column ?*
before, and the 5th figure at the top or bottom ; then the 7 figure*
of the logarithm are fou-nd in two columns on the line of the firft k
figures of the given number, viz. the firft 3 figures of the logarithm
are the firft 3 common figures of the 2d column (figned o), and tb*
laft 4 figures are on the fame line, buj in the column figned vr№
the 5th figure of the given number. So the logarithm of 23204 |
4-3655629, and that of 746-40 18^2-8729716, and that of -083178*
2-9200085. .

Note, When the laft four figures of the logarithm begins with *
cipher, or any figure lefs than the laft four in the 2d column beg"1

with, then the firft 3 common figures are thofe in the next lov"ei
line : fo in the laft example the firft 3 common figures are 920, »n

not 919.

4. To ßnd the Logarithm of a Number of 6 Places.

Find the logarithm of the firft 5 figures by the laft article, *°
take the difference between that logarithm and the next follow"1»
logarithm, or (which is the fame) find the difference neareft opF**
fite in the laft column but one, figned D j then under that differenc
in the laft column (of proportional parts) and againft the 6th figu'
of the given number, is th» part to be added to the logarithm be«?
found for the firft 5 figures, the fum being the logarithm fol'S hi
So to find the logarithm of 3409-26. The logarithm 0^34092, 'JV
firft 5 figures, being 5326525, and the common difference 127»
der which and againft 6 in the laft column is 76, which being
to the former logarithm, and the proper index prefixed, we
3-5326601 for the whole logarithm required.

5. To ßnd the Logarithm of a Number ofl Places.

Find the logarithm of the firft five figures by the 3d article» *.(
of the fixth figure by the 4th article j then for the logarithm o*. ci
7th figure, divide its. proportional part by lo, that is fet it one P, ^
farther, to the right hand than the laft figure of the l°ga, ->',
reachesj add all the three' together, and their fum will be the 1°»
rich m required.
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: to find the logarithm of э'4О02б4. M .~u тi-u г . i . ь ï J 'j. Numb. Lozar.
* ne lèverai parts being taken out according ,4OQ- .... í<2 0c2 í
J° rule, arid placed as in the margin', the . 5 - - - . 76
'«m gives the whole logarithm "fought. ^.. '. r

thf0"' In.thc.fame w?y we might take out J^" .̂ о.^бооо'
'^e Proportional part of an 8th figure, divi- T "

.'ng its tabular part by 100, or fetting it two places farther to the
'&ht hand than the nrft logarithm. Or the whole proportional

Pa>;t for any number of figures above five, may be found at once by
™4ltip]yj n g the common tabular difference of theloga-
^hnns, found as before, by all the figures after the 5th, ^*
Cutting off from the product as maijy figuresaswemul- —3-
«Ply by ,,and adding the reft to the logarithm of the firft J
5"gures before found. So in the laft example above, «-—
f|«ving found the common difference 127, m u l t i p l y i n g v t t i b t i i * ^
Y л? ^ l^e '^ two йкиге8» cutting off two, add the -'? A /••
4

clt^to the logar i thm of the firft 5, as in the margin. , **
r ''or another example, fuppofe we wanted the logarithm of the
Plowing 8 figures 34092648. The operation by both methods will

e as below.

34о5г . -
6 - -
4

., 8 -
34092648 -

- 532651S
76

- , 1,02

.- 7-5326607

127
648

!Ol6
508

762

82,296
532652S

7-5326607 the fame as the other.

' To ßndtbt Logarithm of a Vulgar Fraflisn, or of a Mixt Number.

Cither reduce the vulgar fraction to a decimal, and find'its lo-
|rrithrn as above. Or elfe (having reduced the mixt number to an
ti Pr°per fraftion), fubtraft the logarithm of the denominator from

e logarithm of the numerator, and the remainder will be the lo-
**rith,m of the fraction fought.

„V T°findthelog.of1>Boro>i87S.- ÉA: 2. To find rhc log. of 13 J or
, 0 - 4 7 7 , 2 , ^

. of 16 • ï. 2041300
From l»'g. of 55 - - 1-7403627
Take log. of 4 - - о'бозобоо

1-1383027

V* To find the natural Number an/wer ing to any given Logarithm.

',] f'nd the firft 3 figures, next after the index of the < given loga-
•th f1 in the fécond column, figned' o, and the other 4 figures on
"! Jirne lijre in one of the nine following columns'} if the figures

№ logarithm be thus found exaaly, on the fame line in the firft
S column
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column are thé firil four figures of the natural number, and the $th
is at the top or bottom of that column in which the laft four figures
of the log. were found. So to find the number anfwering to the
logarithm 2*5890108. In pa. 64 I find the firfl three figures 589»
and in column 6 of the line above are found the other four -oioH,
(becaufe the firft three common figures are fuppofed to begin at that

•part of the.line above where they are placed) ; then on the fame
line in the column of numbers ftand the firir. four figures 388*1, and
6 at the top of the column, making in all 388*16 for the number
fought; having placed the decimal point fo as to make three inte-
gers, being ï moie than г the index of the given logarithm.

But if the given logarithm be not found exactly in the table, fub-
tradl the next lefs tabular.logarithm from it, and look for the re-
mainder in the proportional parts under the difference between the
two tabular logarithms next lefs and greater than the given loga-
rithm, and againft it, or the part next leis, is a dth figure to be
annexed to the five figures before found. And if the remainder be
not found exaâly in the proportional parts, fubtra£l the next lefs
part from it, and annex a cypher to this zd remainder, then againft
the neareft proportional part (cither greater or lefs) is a 7th figure
to be annexed to the fix before found. And that figure will be the
neareft to the truth jn that place, either too much or"too little.

Ex. To find the number anfwering to the logarithm»ï'2335678.
The next lefs tab. log. is the log. of 17122 viz. 23354*5

lit rem. 133
+r, ..a- • С - - 5 for the part , 127
Tne difference is 254, 3 , -Ьг

andtherableofpro.pts.gives/ , , 2d rern. toe t - - 2 for the part - - 5!
So that the number fought is 17*12252, making two integers for the,
index ï. /

Or the 6th aod 7th figures may be found wi thout the table of pro-
portional parts, by dividing the firft remainder by the tabular diffe*
rence, annexing one cipher to the dividend for each - c , \ . , nc.iti
figure to be found. So in the lait example, the re- ^' 33»° \5

ipainder 133, with two ciphers annexed, being di- ~-J-—
Vided by the tabular difference 254,' as in the margin,
the quotient gives 52 for the Oth and 7th figures,
the fame as before, '

In like manner may be found the numbers to the following log»*
rithms.
х т - , -л' - r/- - o-i -L .0

6lr-37204684*6i'23004|3-29468o9
L Numb. 17-16200 ls/4237S8 П»36348 I'O 23SS303 4°954*39 H97O'97*>
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OF LOGARITHMICAL ARITHMETIC.

I. Multiplication by Logarithms.
ï

. -«ud together the logarithms of all the factors, and the fum is a
°garithm, the natural number correfpom/ing to which will be the
)r°duft required.

v>bfervmg to add, to the fum of the affirmative indices, what is
:arried from the liim of the decimal parts of the logarithms.
..And that the difference between the affirmative and negative in-
lces is to be taken for the index to the logarithm oi the product.

£l

*• '• To multiply 23 ' t4by 5*062.
23-14 US log. 18 1-3643634

• ^ 5-062 its loj;. is 0-7043221
117-1347 - - 2-0686855

To mult. 3-902, and 597-16,
d '0314728 all together.

3-902 its log. 150-5912873
597-16 - - 2-7760907

•0314728 - • "»4979353
• 73-33533 - - > < 86S3 1 35

»

Prod

Th -
Ca 2 cancel8 fbe 2, and the i to

У from the decimals is fet down.

. 2-581926 by з'
2-581926 its' log. is 0-4119438
3-457291 - - 0-53873 $9

Prod. 8-92647 - - 0-9506797

Ex, 4. To mult. 35'86, and 74046,
and 0-8372, Hnd 0-0*94 all together.

3-586 its log. is 0-5546105
2-1046 - - 0-3231696
0-8372 - - ^9128291
0-0294 - - 2-4683473

Prod. -1857618 - - 1-2689^4
Here the z to carry cancels the Г, and
there remains the ï to fet down.

II. Dtvtßun l>y Logarithms,

л- .Q r n the logarithm of the dividend fubtradl the logarithm of the
tyM1. , > the remainder is a logarithm whofe correfponding number

quot ient required.
,
be

., -» or their difference wlien of dif ferent íigu.í, with the fign of
e Sreaten, for the index to the logarithm of the quotient.
And when ï is borrowed in the lef t-hand place o f ^ t h e decimal
*t of the logarithm, add it to the index of the logarithm of the

1 Or when that index is affirmative, but fubtraft it when nega-
. > then let the index thus found be changed, and worked with
as before.
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Ex. ï. To divide 54163 by 4567.
Divid, 24163 it« log. 4-3831509
Divis. 4567 - - 3-6596310
Quot, 5-290782 - 0-7235199

Ex- 3. To divide-06314 by -007241.
Divid. -06314 its log. 2-8003046
Divis»-007241 '- 3-8597985
Quot. 8-719792 - 0-9405061

Here ï carried from the decimals ,to
the^j makes it become "ï, which t^ken
from the other 2, leaves о remaining.

Ex. 2. To divide 37-149 by $гу"]Ь-
D'uid. 37-149 ittf log. I-5Ó99471'.

Quor. -07092752 - a

Ex. 4. To divide -7438 by_ 12-94761
Divid. 7438 'its log. 1-871456*
DÍVÍ8, 12-9476 - IM \2JJJ2!

Quot. "-057446,94 •

Here the ^ taken from the ~\
\i become 2 to fct down.

III. The Kult of Thrte, or Proportion.

Add the logarithms of the zd and jd terms together, and,
their fum fubtrafl. the logarithm of the ift, by the foregoing rules í
the remainder will be the logarithm of the 4th term required.

Or in any compound proportion whatever, add together the loga^
rithmsof all the terms that are to be multiplied, and from that f u tf
take the fum of the others ; the remainder will be the logarithm of
the term fought.

But infteadof fubtraeting any logarithm, we may add its compte4

ment, and the refult will be the fame. By the complement is meant
the logarithm of the. reciprocal of the given number, or the re*
mainder by taking the given logarithm from o, or from 10, changing
the radix from о to io; the eafieft method of doing which, is t<r

begin at the left hand, and fubtraft each figure from 9^ except the
lau fignificant figure on the right-hand, which muft be fubtraeted,
from lo. But when the index is negative, add it to o, and fubtra<S
the reft as before. 'And for every complement that is added, fub*
traft 10 from the laft fum of the indices.

Их. д. То find a 4th proportional to
72'34» and 2-519, and,3574862.

As 72*34 - сотр. log. 8-1406215
To 2-519 - - 0-4012282
So
To 12-44827 - - 1-0951089

•Ex. 3. To find a number in propor-
tion to '379*45 as -85132 is to
•0649

As '0649 - сотр. log. ï ̂ 1877,553
-To -85132 - - 1-9300918

So »379145 - - Г-5788054

To 4/97 34,°? • ' • P'§966535

Ex. г. To find a 3d proportional w

12-796 and 3-24718. •
As 12-796 -, сотр. log. 8-892925''
To 3-247 18 .' - 0-5115004-
So 3-24718 - - 0-511503
To -8240216 1-9159386
Ex. 4. If the intereft of lool. fat *

year or 365 day» be 4-5!. what *"*
be the intereft of 279-25!. for tfb
days.

274
So 4- 5
To 9-4,33*96

J-44S993»
«43775°°
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IV. Involution, or ruifmg of Powers.

. Multiply the logarithm of the number given by the propofed
'n<iex of the power, and the prodiiA'will be the logarithm of the
Po*er fought. '
affi e> Jn multiplying a logarithm with a negative index by any
.normative number, the product will be negative.—But what is to
^carried from the decimal part of the logarithm will be affirma-
"" .—Therefore the difference wi l l be the index of the product;

is to be accounted of the fame kind with the greater.

To fiocfthe zd power of
a'S79I-

2-5791 ш log. 0-411468«
in.dex - - - _ , * • »

Power 6-651756 - 0-8229304'

'• 3> To find the 4th cower of

•Koot -09163 its log. 2-9620377
index ... 4

ïïe ?OW-er -0000704938-7^8487708
*• Iime8 the negative index be-

8, and to carr the differenceto carryjj
5 •» the index of the produft.

Ex. 2, To find the cube of 3-07146.

Root 3-07146 its log. 0-4873449
index - - - , y

Power 28-97575 ;- 1-4620347

Ex. 4. To find the 365^ power of
1-0045.

Root 1-0045 't81°8- 0-0019499
index - . 365

9749J
116994.
.̂ 497

Power 5-148888 - c"7i 17135

V-. Evolution, or Extraflion of Roots.

the logarithm of the power or given number, by its i
\r • 4u°tient will be the logarithm of the root required.
vY '*• ̂ nen tne index or" the logarithm is negative,• and the
k'lor is not exactly contained in it without a remainder, increafe

í10'1 a num')er as will make it exactly divifible ; and carry the
rrowed> as fo many tens, to the left-hand place of the de-

e f part of the l°Sarithm» then 4iyi4e tHc refits by the index of

Ex.
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Ex. 1. To find the fquare root of
' 36S-

Power 365 - - 2)3-5622929
Root 19-10498 - r 1-2811465

Erf. 3, TO find the joth root of 2.
Power 2 - - 10)0-3010309
Root 1*071773 - - 0-0301030

Ex. $. To find the fquare root of
•093-

Power '093 - - 2)2-9634829

Root '304959 - - ï484a4'5
Here the divifor 2 is contained ex-
a&\y once in ã the negative index,
therefore the index of the quotient
ÍÍ IT

Ex. a. To find the cube root of
12 345- ' • • '*

Power 12345 •• 3)4*°9I49l1

Ex. 4. To find the 36jth root of
1*045. - *

Power 1-045 -• 365)0-0191 i6j
Roóti 'oooi2i i -0-00005*4

Ex. 6. To find the cube root d
•00048.

Power ... 3)4-681 Z41*
Rooi-o78zf)735-- - 2-893747'

Here the. divifor 3 not being exe#V
contained in 4, augment it by 2, l°
make it become 6", in which the <!*•',
vjfor is contained juft з times ; *"
the 2 borrowed being carried to tb*
other figures 6 &c, makes 2-6,81 '4I?'
which divided by 3 gives-8937471'

OF THE TABLES FOR LOGARITHMS TO

PLACES.

'Hp l*HESE are tables га, за, and 4th, beginning at page l Щ
X Ofthefe, table a contains all numbers from I to ipoo, an?

all uneven numbers from i o o o t o n 6 i j with their logarithms i 0

twenty places: table 3 contains all Numbers from loiooo '°
101139, with their logarithms to twenty places, and the ift, %.\
and ^d differences of thofe logarithms : and table 4 contains ~Jn
logarithms regularly from oopoi 1090139, with their correfpondji1.?.
natural numbers to twenty places, as alfo the i f t j dd, and 3d "J í
ferences of thofe numbers. And by means of them may he fou"
the logarithm to any other number, and the number to any ot"e- .
Jpgarithm, to twenty places of figure^.

(J,) To find thf Logarithms i o given Numbers,

CASE r. If the given number £ be found in any qf theft thr '
tables ; then its logarithm Bis in the line even with it, J.

CASE 2. If b is known to be the produit or quotient of numb''
found in thefe tables ; then В is the fum or difference of the
rithms of thofe numbers.
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», CASE 3. If a', the firft fix fignificant figures of a given number
y be found in tables; let a' be an integer, A' its logarithm;
+Jfre remaining figures of u \ x the complement of í to d' or I ;
4> D", D'", the ift, 2d, 3d differences of the logarithms in the

line with A'; /= £ D'" x JT+~i + D": Then В' the loga-
of\he number b> will be '

ГУ x S + A' - - to I2V
' x Я- А' - - to j 7> places of figures nearly.

+ D' x S + A' -4 - to20->
j • ï; Given the number b' = 0-01010,26227,6351, to find B' its
°Sarithm nearly to twelve places.

Here a' = 101026. A' = °°443>3I579'747
J = 0-2276351 $ D' - --- + 9785.618—

Г)' = 42988174.6 В' = а-оо443.413б5
. **• 2. Given b' = o-oioio, 26227)63509,626, to rind \B' its log.

• Ле"1у to 17 places/ ' Here a' = ЮЮ26.
^ =.022763,509626 5* = 0-772365; D' = 42988»I74579i D"

ow j ж Q// . . > . 16432,45
D' - - - 42988,17457,86

| У Р / < + T)' . - - 429'88>зз89о'̂ 1
é * D" + D' 'x í - - - 9785,65466,42
_ A' .- о 044ЯУ31 579.74695.33
f x D" + D' x >+A' , or В'

|Г*- 3- Given ^ = 0-01010,26*27,63509,62573,17345, to find'B'
j 1o&- nearly to 20' places. a' = 101026.
jj/^o-zayòj, 50962, 573173 i л- rr 0-77236,490374; *• -f- 1= 1*773365;

^42988 1 7457, 86_3oi_ ;D"= 42550,96343 ; Dw =84236.
Now ^ D'/' x x + i • - " 497бб

D" - - - 42550,96343
/ - ~ - 41551,46109
i x f . - - . . - 16432,62757

D ' - - , 42988,17457,86301
' 42988,33890,49058

í*/+ D' x S - - - 9785,65466,45604
A' - - 00443>3'579>74695»ЗД79^

.And B' - - - 2,00443,41365,40161,78395
fe . *' * f t b e number í come under none of the preceding

S: put e for the firft five figures of i>; n for 101, the leaft, or

t
 me one, of the numbers in table 35 then -or —= ais to be
h * n a

'« table 7., tvith A its logarithm ; let i' = — or bat and a'
ru fix fignificant figures of b' (found in table 3) be an inte-

ger,
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ger, and A'its logarithm; put í for the remaining figures of í'/,
«the complement of * to df-, IX, D", Dw, the iff, 2d, 3d, dif-
ferences of the logarithms in the fame line with Af ; f — ^ D'" *
jT+T + D". Then В the logarithm of the number b will be

D'x * + A ' ± A=:B'-t.A to 124 . . /

A x f + l)' x Î + A' ± A rr В' ± A to ao/
Ex. Given b - 3-14159>2б5з5,89793,2з84б,2б4з4, to find BJ0

twenty places.

Here 0 = 31415.

Then A' = - =001010,15840,9514^,02970,57; e'= 10101 J*

$ • — 0-84095,14402,97057 : * „=0-15904,85597 ; x + ï = ï
D'= 42992,85574,06337; D"r: 42560,23099; D»' =

Now í D'" x «Tit - - - • ' - - , 32JÍ
D" - - 42560,230

f - 42560,55
,

42992,85474^0034
2 a - 8 « g

n
A' - - oo438,5868i,74054,309

A - 49276,03890,26837,50^

And В , - - 0-49714,98726,94133,854^
Or, let a - - - 3'2i6 = 0-536 X 6.

Then V -Ъа- 10-10336,19739,44775,0549,; a1 - 1010^3.
Î =o<6i973,94477»5nS49J^,=o i38o26,os5Z2S; x+\ = ï -38010 1(
D's= 42985,1 9618,80760 »D"= 4*545,06747 -,D"f =«4îi9- g

NowtD'" x * + i ' - - - 387*
D" -, - - 4? 545,06^2

í «У.
i*/ H

D'
8089,179

42985,19618,80?!
42985,27707,986;

è ^ y + x î - - - 2 3 9 , 7 1 b7 ,
A' - 00446,32488,03359,6

W - - ' - , ï •00446,59127,70547,50055-
A - - •

В = В' — А - - 0-497 14,98726,941 зз,854

(II.) To find the Numbers to given Logarithms. , ,

CASE ï. When the logarithm В is found in any of thefe №
tables : then its number Ь is in the line even with it.
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. CASE 2. If the firft five figures (omitting the index) of a givert
êanihm B', be between 00432 and 00492 : take them as an inte-

Cr> and put A' and C' for the logarithms, in table 3, next lefsand
?ter than B', a' and S their numbers } It t ГУ (= C'— A') and

be the ift and 2d differences in the l ine wi th A' ; д п B' — A';

- (/ - У =) , i X =

**" *» nearly true to 17 place's of figures.
•to« j ÍTiven the !°6arithm B' - -, = 5,00446,59127,7054.7,507

«nd £' its number. A' = 5,00446,32488,03359,619
*' = 101033 д ="0-26039,67187,888

~ - - Q'6i ]3' = 0-42935, 19618,808
^ Ioi033-6i973,947776 ' D' — д = 0-16345,52430,920

X = 0-38026
D" — 0x20900,42545

i X D" ~ 0-00000,08089,1
R D' + k X D" = 0-42985,27707,9

l\. z when any other logarithm B is given, fubdufí '004321 from
j, e nrft f,x figures Of g . сац thç remaindcr R, and let A be the

6arithrn in table 2, next lefs than R., or next greater than the
Amplement of R, and a its number : then B< = В — A, or B' =
as- • ̂ ' w'^ ^e within the limits of table 3, and b' will be found

* 'n the preceding example ; and if B' = 'R — A, then b — ab' ;

Riv SE 3' If A', the firft five figures (omitting the index) of a
•p e nJ°garithm B?, be found in table 4 : let </' be its number-) and
Cntv, ï as ^n 'nfcgcr> "fid A the remaining figures of B', and X the

^pJementof д toD'i А 'Л d"\ the ift, ad, 3d diflfcrencespf
the nMmbers in the fame l ine with a j /=r d" — $é'" x X + ï :
• n *e number i', whofe logarithm is ]J', will be

d' x д + о - ~ - ta 12 j
-jE_LX^" x д -f- a' r - - to 17(places of figures nearly.
"'—• X/ X Д -f a1 - ~ - to 2o5

£*T*v Given the logarithm B'= о 00006,93311,37711,69929, to
a ° its number to 20 places. H<--n: A' — 00006.

'$' $°'933n,37711,69929} X =0-06688,622683; X + i = 1-066886;
ft- 23029,j9742,zi293 j /'= 530*7,52746 ; d'" E c i j j z j o o .

No\v
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•Now x dW x JT+T - - - 4342!
d" ..... 53027» SjTjS
/ ..... 53027,09^

l X/ - - - - i773>39 l l j
d' - - - - 23029,29742;2jt2gJ

d' — i X /• ... 23029,27968,8217?
л' — í X/ x Д - - - 21488,93801,72000

a' - - 10001,38164,64943.57422

And b' - - - 1-00015,96535,87452,947*

CASE 4. If the logarithm B come under none of the preceding
cafes. Put A for the logarithm in table 2, next lefs than B, or ne*f
greater than the complement of B, and a its number ; let B' = ^
— A, or В/ = В + A ; and A', the firft five figures of B', may be

had in table 4, with a' its number ; put A' as an integer, and Jet^
be the remaining figures of B' ; X the complement of д to D' ; d!, f '
</'", the lit, ad, 3d differences of the numbers in the fame line wi'"
a f;f=<l" — * d'" x X+ ï : then the number br, whofe logarithm
is B', will be _

d' x Д + ar x a = al' to 1 1

x л + x a = «V to 16

x Д + «' x « = «^ to

Given В = 4/46372,61172,07184,15204, tofind i its numbír '
Let A = ï -462 39,7997 8,98956,08733.. a = 29.

B' = B — A =;'5>00132'8lI93'oIÍ2a8>oí>4-71- A/ = 0013«'
л =0-81193,08328,06471 ; X =0-18806,91772; X+i = 1-18807/
*{'= 23096,20835,34589; d" '= 53«81,59733; d"f = I-224S7-

Now f tf/' x lT+"i - - - 4Ù9?
d" - - . - - 53181,59733
у - - - - - 53i8i,i^

k X/ - . . . 5000,8
.

/ — IX/ -. r 23096.15834.4^
tf— i X / X A - - - 18752,48284,85772

"e* - 10030,44036,01963,9601^
i' - - '- - 10030,02788,50248.8266

í = й^ "
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Let PVen B = 4'46372,6ii72,o7i.84,i520-b t8 find b.
/A- = £-53655,84425,71530.42.05. "=344.

» ^B + A =1-00028,45597,78714,26409. _ A'='ooo28.
^^°'45S97»787I4»26409> x =0-54402,21286; X -j- i =r 1-54402;

~- 23040,96629,91 52 1 ; ,1»— 53054,39634; d'" = I - Í2IÓ3.
Now f aí'/' x X"+~i . ... 62874

i rf" - - - - 53054,39634
/ - - . - - 53053,76760

£X/ - 14431,21179
& 23040,96629,91521
^ — I X/ - 23040,82198,70342
d' — i X f x &. - 10506,10496,55627

a' - 10006,44931,70511,67281

- - -
— - - 0-00029,08882)08665,72 1.59,616

Op THE TABLES FOR LOGARITHMS TO SIXTY-
ONE PLACES.

C0ft • k are tables 5 and 6, from page 204 to page 208 ; the former
aj-. Dining the n a t ural numbers in regular order from ï to loo, and
Г|лГ 'hat all the primes up to iioo, wi th their corrcfponding loga-
Con'

n.s to fixty-one places of figures ; and the latter in page 208
W . s a''l numbers in order from 999980 to 1000020, with their
dijforiïhms to fixty-one places, as nlfo the ift, 2d, 3d, and 4th
find nces °f ^fe logarithms. And the ufe of thefe tables, in
^1п&1Ье logarithm to any number, or the number to any loga-

. ' "Ь each to fixty-one places of figures, will be as follows.

Т 2



t. //г/у Number being given, to find its Ltgarîtbm te 61 Places of Figur ts.
TF tht given number be in, cither of the tables, its logarithm is found in the line even with, it.
JL It" the given number is the produit or quotient of any two or more numbers found in the tables, the fum, or difference of their
logarithms is the logarithm of the given number.

If the given number is not in either table, or is not the produit or quotient of any there, then divide 999998000000 by the firft fix
figures of the given number, the quotient, if compofed by the multiplication, or divifion, or both, of any numbers in table 5, or the
neareft number to the quotient fo compoftd, «ill for the moft part be a faitor for multiplying the given number to make the tirft fix or
fcven figurrs of the produit, wiih the refidue as a decimal, near one of the numbers in table 6 whofe logarithm is there given ; and the
logariihm of the fraiiirn made by the produit and that number (tbund by the feries in page 105) added, if the produit be the greater,
cr íubtrjuDed, if the lefs, wil l give the logari thm of the produit; then fubtraiting the logarithm of the faitor, the remainder is the
logarithm of the çiven number : but if no fuch produit can be had, then feek for fome produit compofed of numbers in the tables, as
frail have the firft fix, feven, or mere figures thereof, the fame as thofe of the given, number, or of fome produit of it made by one or more
o f t h e f ü i d njimbirs, whcrt by i's logarithm will be found as befor--.

Ltt the logarithm of (Г.) 3-141^9,26535,89793^3846,26433,83279,50288,41971,69399,37510,58209.74944,59230 (the circum-
ference of a circle whofe diamuer is ï, <>r the meafu'e of the arc of 180 deg. when the radius is ï) be fought, and thereby the logarithm
of (M) the meafure of the arc of ï minute.

999998000000divided by 314159 quotes'318310 near'y, which (being compofed of 229 x 1390) is a fit multiplier for- the number
3-14159 &;c. whofe produit кооооо-з$75б,41б7о.85735,'о44О1;5зз1б,985бз,о688р,о9915_,15о89,93з87,4534б,| j 8гс fuits very well,
bein<j nearclr loooooo in tuble 6. But it no Tuch product could have bten found, or that it is known, the produit of fome others (»s.
31 ЧХ 271 divided bv 27) will fuit ntarer, amlfcorten the operation, initcad of the multiplier 318310, take 27, then the produit is 8.4'82300,
16469,24417,43849,13713,48546,57787,33235,73783,12785,71663,23503,9921-*, and the firft five figures 84-823 (3-13X27-0 г:л.

b — a_ x 0-00000,16469.24417,43X49,1371 3.48-46,57787,33235,73783.12785.71663,23504_ A>
etb + a~ z ' 169-64600,16469,244.7,43849,13713,48546,57787,33235,73783,12785.71663,23504
A 0-00000,00097,08006,09180,37507,16877,07959,99442,15465,88288,82125,59471,23822

.'A' " 3,04978,24842,8oi29.)87i65,70018,85854,85688,49896
4AS ' i724S>67496.S83S0>23735'18202

•f A7 • f • • • . • • _ . • . . ii6o>94659

Natural logariihm of— . . . 0-00000,00097,08006,09180,371510,21855,32802,79572,19877,25804,26330,70055,86639

This multiplied by 0-86858,89638 &c. gives Briggs's logarithm of—.

Briggs's

Briggs's logarithm of-

27-.! ........... 1-4329б,929о8,744°>)72952П 1 801,94875, 1 8026,90280,28099,71 147,47196,959683
um = og.ofí .......... 1-92851, 36308,531 2i, i662-,,635i9,98o56,2448o,i 2520,64916,95253,00406,236505

Lng.or27fubtraa ......... 1-43136,37641,58987,31188,50837,09765,34592,76003.86592,57208,75944,895969

= . t , , , , , , , -
(=log. of i8o+log.of6o) fubtrait 4-03342,37554,86949,70231,25614 99214,33198,11367,66355,49630,46771,104518

Log;of(M)o:ooo29>o8882&c . . . . .6-46372,6,172,07184.15203,87067,89076,56689,25149,11968.88413,77690,236018
Ло/г, l he index or this laft logarithm being — 4, its complement (6) is puc down, that it may be like thofe of the log. fines, tan-

gents, &c. ' s »
z- -Any Lsgaritbm being given, to find its с orrefpanding Number to 6 1 Places of Fig ures.

If the givçn logarithm is in either of the tables, its number is found in the fame line prefixed.
If the given logarithm is -not in the tabl.s, then find the firft feven or eiKht figures of the number by any other table ot logarithms ;

and if fix or all of them be the component of numbers in thefe table«, it will fuit very well ; but if not, the neareft number thereto,
other greater or leff, compofed of thefe numbers will do ; for the logarithm of fuch component is had in thefe tables ; then the num-
ber anfweriog to the difference of the two logarithms (found by Dr. Hallej 's rule in page iu6, for finding the number from the log. given)
multiplied by that component, gives the number fought.

Let the example be to find the number represented by i-o6/TST, or the amount of one pound for one day, at the rate of 61. per cent.
per ann. compound intereir.

tTbe!og. of ï -06 £= log. of 0-53 -flog, of 2) 0-02530,58652,64770,24084,673 1 1,8635 1,74961,94636,92282,75704,63219,045305
TjvoMog.of i-o6_.L . ... . . .0-00006,933 1 1,3771 1,69928,99910,44346,16917,70396,26554,19933,43734,846699.
lo which the nearelt number of fix figures (found in the firft or general table) anfwering, though greater, coropofed of numbers in table c,

IE 1-00016 (=j'6x 0-47x0-28) = b. - - . .
L og^f^lcg.of 7-6+log.of o-47+log.ofo-28)-o-oooo6,948i5,58728,0375i,77247,i2696,73825,86672,64357i99684,49976,89493i
l-roin which fubtrafll. ..... ... 0-00006,9331 1,3771 1,б9928,
There will remain / ...... . . . . 0-00000,01504,21016,33822,
Thit nrulnplied by m = 2-30258 &c, produces m l = 0-00000,03463 Sec n A.



A ... ......... ... о-ооооо,оз4бз,57189,89341,б971з, 22305,54835,82225, 32861,41751,01028,013306
A 1 . . . . . . . - . . . . - . - . . . . . . . . 119>9633°>299о8>б4503,з8230,8б101,оз6з6,377б4,195бб,5з7177
A' ........... ............ 4»15501'52514»24837>28993»1б427>3939б,1б9з8,86б927
A4 . . . . ...... . ............... 14391,19406,44779,60302,49067,81615,535389
A5 . ................... ...... • . . . 498,44935,35383,40809,76217,006709
A6 . . .............................. i7>264i5>i7395»73°03>S38899
A 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59795,63082,41205?
A' ............ ................. ...... -. 2071,064666

1~~. I I '. ~. '. '• '. '. . . 1-00000,00000,00059,98165,14954,32251,69118,43050,51818,18882,09783,268588

2397,79885,27184,727554

Sum of tfre affirmative parts ...... 1-00000,00000,00059,98165,14954,32851,32427,03249,69228,59145,19535,361483
-& ~._ . .. - . ! T~w '. '. '. ! ', . 0-00000,03463,5 7 1 89,89341,697 1 3,22305, 54835, 82225, 3^2861,4175 1,01028,013306

4,15374,46128,19506,74801,808389
11,86421,246511

Sum of the negative parts . . ' . . . . . 0-00000,03463,57189,89342,38963,47724,58979,52431,98394,17835,65074,212694
Refult of the feries ......... О;99999,9б5з6,42870}о882г,7599о,8512б,73447,5о817,7о8з4,41зо9,544б1, 148789

т_ _
Which multiplied by гооовб gives (i-o6l"!) .

If it was required to find the number reprefented by I-05J 3 6 5, or the amount of one pound for one day at the rate of 5/. percent, per
aim. compound intereft.

The log. of 1-05 (= log. of 0-21 +log.of 5) =0-02118,92990169938 &c; and ,£T thereof is 0-00005,80528,74164 &c = L, to
which the neareft number of eight figures anfwering, but MF, compofed of numbers in table 5, is 1-0001334 (= 1-51 x 0-83 x 0-42 x 1-9)
= л ; this will converge fwifter than the preceding. Such expedients may be found for mod numbers that can be propofed.

Note, Of any number produced between the numbers in table 6, the logarithm may be moft eafily had to 30 places, by the feveral
differences annexed. Of
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OF THE TABLE 0F HYPERBOLIC LOGARITHMS.

This is table 7, in pages 209 - - - 212, which contain the
feries of numbers 1*01, 1*02, 1*03, &c to Ю'ОО, with their hy-
perbolic logarithms to feven places of figures. They are fo called
bccaufe they fquarc the afymptotic fpaces of the right-angled hyper- .
bola ; and they nre very ufeful in finding fluents, and the fums of
inf ini te feries. Th.e tabk, as well as the following rules, werefirft '
given at the end of Simpfon's fluxions ; but they were rendered
much more correft in the French edition of Gardiner's tables,
printed at Avignon in 1770, being very incorrect in the lait figure
in Simpfon's book. But both thofe books are very ernyieous in
the example for finding logarithms by the table.

{, When the given Number is between ï and Ю.

From the given number fubtraft the next lefs tabular number,
divide the remainder by the faid tabular number incrcafed by half
the remainder ; add the quotient to the logarithm of the iaid tabular
number, and the fum will be the logarithm of the number pro-
pofed.

Ex, To find the hyperbolic loga-
rithm of 3-45678. Here the next lefs ЗЧ5339)'ооб78('ОО19б.ЗЗ
number is 3'"45, and its logarithm • _ilÎ2Ë3Z!î
1*2383742, the remainder or dividend log, 1*2403375
•00678, its half 339, which joined
to the tabular number 3-45 gives the div i for : the quotient
•0019633 added to the tabular logarithm 1*2383742, gives I'2403375
the required logarithm of 3-45678.

2. When the given Number excetds Ю.

Find the logarithm of the number as above,, fuppof ing all the
figures after the firft to be decimals ; then to that logarithm »dd
2-3025851, or 4-6051702, or 6-9077553, &c, according as the
given number contains 2, 'or 3, or 4, &c, places of integers.
Tlwt is, add 2-302585092994 m u l t i p l i e d by the index of the power
pf 10, by which the given number was divided to bring it to one
integer, or w i t h i n the l imits of the table.

Ex. To find the hyperbolic logarithm of 345-678.
This number divided by 100 or 10*, to bring it I-24O3375,
within the limits of the table, or removing the deci- 4'6o5i7O2
mal point two places, gives 3-45678, the logarithm 5'8~455O77
of which as above found is 1-2403475, to which add-
ing 4-6051702 the hyperbolic logarithm of 100, the fum is 5*8455077
f he hyperbolic logarithm required of 345'67$.
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Note, The hyperbolic logarithm of any number maybe alfo found
from Briggs's logarithms, viz. mul t ip ly ing Brijigs's logarithm of
the fame number by the hyperbolic logarithm of 10, viz.
Mult iplying by - - 2-30258,50929,94045,68401,79914,
Or dividing by its reciprocal -43429,44819,03251,82765,11289.

OF THE LOGISTIC LOGARITHMS.

Thefe are in table 8 pages 213 • — 217, which contain the
logiftic logarithm of every fécond as far as the firft 80' or 4800''.

The logiftic logarithm of any number of féconds, is the Jifte-
lence between the logarithm of 3^00" and the logarithm of that
number of féconds.

The chief ufe of the table of logiftic logarithms, is for the ready
computing a proportional part in minutes and féconds, when two
terms of the proportion are minutes and féconds, hours and minutes,
or other numbers.

When two terms of the proportion are common numbers, their
common logarithms may be ufed inftead of their logif l ic logarithms,
putting the logarithm where its complement ihould be, and the
contrary.

J. To find tie Logißic Logarithm of any Number of Minutes and Sf
conds, within the Limits of the Table.

At the top of the table find the minutes, and in the fame co-
lumn, even with the féconds on the leit-hand fide, rs the logiftic
logarithm.

Note, When hours are made any terms of the proportion, they
are to be takenas if they were minutes, and the minutes of an hour
as if they were féconds.

2. Te find the Logißic Logarithm of any Number nut exceeding 4800.

Jn the 2d row next the top of the table find the number next lefs
than that given, and in the fame column, even with the difference
on the left-hand fidç, is found the logiftic logarithm.

When two given terms of the proportion are common numbers,
one or both greater than 4800, take their halves, thirds, &c, i»'
Head of them. But when only one of the given terms is a common
number, and that greater than 4800, take its half, third, &c, and
multiply the 4th term by z, 3, &c.

The logiftic logarithms in this table are all affirmative, as well
above as below 60' ; but the index of thofe above 60' is — l ; be->

'low 60'down to 6', the index is o; and below 6', the indices
(being either ï, 2, or 3) are exprefled in the table.

EXAMPLES,
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Аз бо'
То 46' i z"
s<> 8 7
To 6 15

Аэ 4б' i2"
* обо о

БО 6 1 5
То 8 7

As 6o' .

?°47" -Ьо 37/ а8//
Т°2948 .

As 4721 .
f обо' о"

So 2948 .
То 37' 28"

lo. log. As 6o'
. 0-1135
. 0-86S8

0-9823

. со. Г-8865
. . о-оооо
. . 0'98-гз
. . 0-8688

. со. о-оооо
. 7-88г3

0*2045
о-о868

со. 0*1177
. . О-О'^ОО

. с*о868
. . о- 2045

Toys' 27" .
So 13 53 •
То 1 8 g •

As 78' 27" -
То 6o o
Sai8 9 •
То'з 53 •

Ae 2411 . .
То 46' il" .
So 8" 7' .

To 15' 37" •

A« 46' 1 1" .
To Z4h . .
8015' 37"
To 8h 7'

lo. log. As 60'
. 7-8836
. 0*6357
. 0-5193

со. 0-1164
. -oooo

• 0-5^93
. 0-6357

со. 1-6021
. 0*1137
. 0-8688
. 0-5846

со. 1-886з
• °'3979

To 1 53 1 .
So 40' 12" .
To 1179 .

As 40' 12" .
To 1179
So 60' o" .
To 1531 .

As 24h . .
To 76' 34"
Soi3

h 53'
To 44' 17"

As 76' 34" .
To 24h . .

. 0-5846^044' 17"
. o-8688|Toi3h 53'

lo. log.
, 0*3713
. Q'' i»

. 0-4848

со. T-886e
. 0-4848
. o-oooo

. "о-ЗТЧ

со. 1*602 1
. 7*8941
. 0-63 : S 7
à 0-1319

со. 0-1О59
. 0-3979

* °''3'9
. 0*6357

The logiftic logarithms may conveniently be üfed in trigonome-
trical operations, when two of the terms are fmall arcs, with the
• rgirithmic fines or tangents of other arcs: obferving, that inftead
°f the logarithmic fine <>r tangent, to take the complement of their
l°iriftic logarithm j and the contrary.

but trm may be as readily and more naturally done by the loga-
ri thmic fines and tangents themfelves of fuch fmal l arcs, as taken
from the next fol lowing table of fines and tangents for every fécond
°f the firit 2° or 120'.

OF THE LOGARITHMIC SINES AND TANGENTS TO
EVERY SECOND.

Table g, pages 218 - - - 247, contains the log. fines and
tangents for every fingle fécond of the firft 2 degrees of the qua-
drant ; the fines being placed on the left-hand pages, and tangents
°п the right. The degrees and minutes are placed at the top of the
c°lurnns, and the féconds on the left-hand fide, of each page, the
!°garithmic fine or tangent being found in the common angle of meet-
ing. So of i° 52' 54." the log. fine is 8'5163420, and the log. tangent
8>5165763.

The fame numbers are alfo the cofines and cotangents of the laft
2 degrees of the quadrant, thofe degrees with their minutes being
placed at the bottom of the columns, and their féconds afcending

U ou
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on the right-hand fide of the pages. So the cofme of 88° 7' 6" is
8-5163420, and its cotangent 8-5165762.

When it is required to find the fine or tangent &c. to 3ds &c. or
any other fractional part of a fécond, fubtract the tabular fine or
.tangent of the compleat féconds from the next to it in the table,
and take the like proportional part of the difference ; which part
added to, or taken from, the laid tabular fine or tangent, accord-
ing as it is increafing or decrt-afing, will give the fine or tangent
required.

£*.Tonndthelog.fmeof '° S*' S+" aS/" or l0 52' 54" *i or д.
Here the fine of i° 52' 54" l° 52 54' line 8-5163420
taken from the next leaves l <52 55 • • • 8-5164061
641, which mult ipl ied by dit. 641
5 and divided by J2, or - S
multiplied by 25 and di- 12)3205
videdby 60, gives 267 the pro. part 267
pro. part ; this added to 1° 52' 54" . . 8-i;'i 63420
the firft fine gives that 1° J2' 54" 25"'8'5163687
which was required.

On the contrary, if a fins or tangent be given, to find the cor-
refponding arc ; take the difference between it and the next lefs ta-
bular number, and the difference between the next lefs and greater
tabular numbers, f o f h a l l the lefs di f ference be the numerator, and
the greater the denominator, of the fractional part to be added to
the arc of the lefs tabular number ; which fraction may alfo, if re-
quired, be either turned into a decimal, or into 3ds &c. by multi-
plying the numerator by 60 and d i v i d i n g by the denominator.

Ex. To find the arc whofe fine is 8*5163900.
Finding the number is between the

fines of 1° 52' 55" and i° 52' 54", ie & 55" - - - 8-5164061
take the differences between the lines 1 5г 54 • -if- • 8-5163429
as in the mavgin, and the differences * 52 54 45'" - 8-5163900
give ||? for the..fraction of a fécond, . djtt: - . 480
or £J nearly, which abbreviates to dift. - - 641

5-= 45""; and therefore the arc fought is i° 52' 54" 45'".

Where the ift differences of the fines and tangents alter much,
as near the beginning of the table, the ad, 3d, &c. difference^ may
be taken in, and then the logarithmic fineor tangent will be exprefled
by this feries, viz.

Q= A+*D'+*.— D"+*- ~ ~Ь'" tec, or nearly A+D'—^D".«

where A is the next lefs tabular logarithm, D', D'', D'", &c. the
ift, zd, 3d, &c. differences of the tabular, logarithms, and x the
fractional part of the arc over the compleat féconds.

Ex,
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EA: To find the log. tangent of 5' ï" iz'" 24"'or 5" ï '' ,V„ or ç' i"-ao6.
Tang. , и * д...,-.-.. » . r j . i n . 1 .

5'о" - - 74626964
5 i - - 7 ' i64i4'7
ja - - 7 ' i6 j<;82i

H4S3
14404
4357

D" and the mean id diff. D" = — 48. Hence
-49 A - - 7' l 64'4i?
-47 A-D' - - - - 2977.

~-" " * T

Therefore the tangent of 5' i" 12'" 24" ... - 7-1644398 .
And on the other hand, when the fine or tangent is given, and

falls near the beginning of the table, from the fame feries we may
find* the fractional part of a fecond. For fuppofe it be required
to find the arc whofe tangent is 7-1644398. This fal l ing between
the tangents of 5' ï" and 5' 2", take the differences &c. as above,

and the lèries gives 74644398 = 7-1641417 + * D' -f *. *^1 ТУ,

or 2981 — 14404 x— 24. xl — A-, or — 24** + 14428* = 2981 ;
which gives ж — -2067" nearly = 12'" 24'". Therefore the arc
required is 5' ï" \г'" 24". Or rather the approximate value A +
TV ï TV r» • Q_—A 2981 2981D —г D ,A- = Q, gives *=Tv?»—r̂ .-. =->—^—;— =— -̂— =^' ь . J} _'.])" 14494+24 14424,
•2067, the fame as before.

OF THE TABLE OF NATURAL AND LOGARITHMIC
SINES, TANGENTS, fcc.

Table то, page 248 .- - - - 337, contains all the fines, tangents,
fecants, and vcrfed fines, both n a t u r a l and logarithmic, to every
minute of the quadrant, the di-grees at top, and minutes defcending
down the left-hand fide as far as- 45°, or the middle of the quadrant,
and from thence re turn ing with the degrees at the bottom, and the
minutes afcendingby the r ight-hand fuie 1090°, or the other half of
the quadrant, in fuch fort that any arc on the one fuie is on the
fame-line with its complement on the other f ide; the refpcctive
fines, cofines, tangents, cotangents, &c. being on the fame l ine
with the minutes, and in the columns figned with their refpec-
tive names, at top when the degrees are at top, but at the bottom
when the degrees are at the bottom. The natural fines, tangents,
&c. are placed all together on the lef t-hand pages, and the loga-
rithmic ones all together, facing them, on the r ight-hand pages.
A l f o in the naturals there are two columns of common differences,
and in the logarithmic 3 columns of common differences, each co-
lumn of differences being placed between the two columns of num-
bers having the,fame differences ; fo that thefe differences fervc for
both their right-hand and left-hand adjacent calumns ï alfo each
differential number is fct oppofite the fpace between the numbers
whofe difference it is. The numbers on the fame line in thoie c<>-
}umr|S haying fuch common differences, are mutually complemente

U 3 of
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.of each other; fo that the fum of the decimal figures of any two
fuch numbers, is always I integer, with o in each place of deci»
mais.

All this will be evident by infpecting one page of each fort, as
well as the method of taking out the- f ine , &c. to any degrees anfl
compleat minutes. It is however to be obferved, that in all the
log. fines, tangents, &c. and in fuch of the natural as have any
fignificant figure for their index or characteriftic, the indices are
exprefled in the table, and the feparating point is placed between
the index and the decimal part of the number ; but in íèveral co-
lumns of the natural fines, &c. having о for their integer or index,
both the index and decimal feparating point are omitted : and where-
ever this is the cafe, it is to be underiiood that all the figures in fuch
columns are decimals, wanting before them only the feparating
point and index o.

The fine, tangent, or fecant of any arc, has the fame value, or
is exprefled by the fame number, as the fine, tangent, or fecant of
the fupplement of that arc ; for which reafon the tables are carried
only to a quadrant or 90 degrees. So that when an arc is greater
than 90°, fubtrafl it from iHo°, and take the fine, tang, or fecant of
the remainder, for that of the arc given. But this property does not
take place between the vcrfed fines of arcs and their iupplements :
and to find the verfed fine of an arc greater than 90°, proceed thus :
in the natural verfed fines, to radius add the natural cofine, the fum
will be the natural verfed fine ; and in the log. verfed fines, add
0-3010300 to twice the log. fine of half the arc, the fum, abating
radius Ю'ооооооо, will be the log. verfed fine required.

ï. Given any drc ; to find its Sine, Cofme, Tangent, We,

Seek the degrees at the top or bottom, and the minutes refpeflive-
ly on the left or right, and on the fame line with thefe is the
fine, &c. each in its proper column, the title being at the top or
bottom, according as the degrees arc.

But when the given arc contains any parts of a minute, interme-
diate to thofe-found in the table: take the difference between the
tabular fines, &c. of the given degrees and minutes, and of the mit
nute next greater ; then take the proportional part of that difference
for the parts of the minute, and add it to the fine, tangent, fecant,
and verfed fine, or fubtracl it from the cofine, cotangent, coii.-c.-int,
or coverfed finr, of the given degrees and minutes; Ib fhal) the fum
or remainder be the fine, &c. required.

Note, The proportional part is found thus, as ï* is to the given
intermediate part of a minute, fo is the whole differf nee, to the pro-
portional part required; which therefore is found by multiplying
the difference bv the faid intermediate part. AJfp that intermediate
part may be exprefled either by a vulgar fraction, or decimal, or a
icxageiirnal in. féconds, thirds, &c. and the fraction or. fexagefimaj

• * таУ
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mav be firil reduced to a decimal, if it be thought better fo to do,
by dividing the numerator of the fraftion by the denominator, or by
divid/ngthe fexagefimal by 60.

E X A M P L E S .

ï, To find the natural fine of
i° 48" 28" 12'".

In the column of difference between
- the natural lines of ï* 48' and i° 49'

ie the difference 2907 j and 28" 12'"
being = 28-2" = -47' ; therefore as
ï ; 2907 ; : -47 : the pro. part-J-1366
to which add lin. i° 48' - 0314108
rnakee fin, of ï ° 48' 28" ï a'" 0315474

3. To find the nflt. covcrfed fine of

|:2902(tab.dif.)::^=\ 2?4

5"" 40'" : pro. part - • J
4° 6' coverf. - - 9285026
4°6's"4o'" - 9284752

5, To find the log. fee. of 7° ï a' 50".

í iióotab.dif. :: 5-= 50":pr.pt.+ 133

7° 12' fecant
7° 12'50" - 10-0034514

2. To find the natural tangent of
8° 9' 10" í*'".

8° 10' tang. -
8 9 ...

- 1435084
. 1432115

dirf. 2969

8° 9 -
8° 9' 10" 24'"

143211;

»432630

4. To fine the logarithmic coime of
~ 6°8?

42".

ï : i36(tnb.dif.)::'7'=42": pr.pt. - 95
6"8 'cofme - - 9-9975069
6° 8' 42" - - 9-9974974

6. To find the logarithm cotangent of
39° 4' ï г" 20"'.

ï : 2581 tab. dit". : : -2оД= •>
ï г" 20'": pro. pan f "531

39° if cotan. - 10-0905978
39" 4' 12" 20"' 10-0905447

The foregoing method of finding the'proportional part of the ta-
bular difference, to be added or iiibtradled, by one fingle propor-
tion, is only true when thofe differences are nearly equal, and may
do for all except for the tangents and fecants of great arcs near
the end of the quadrant in the natural fines, &c. and in the log.
fines, &C.1 except the fines and verfed fines of fmall arcs, the tan-
gents of both large and fmall arcs, and the fecants of large arcs.
And when much accuracy is required, thcfe 'exceptcd parts may be
found by the feries ufed in the laft article, viz.-Q>= A + * D* +

x. ——D" + x. ̂ LL. 1ILÏ D'" &c. or = A + D' — iD" л- near-
2 2 3 г

ly \ where A is the tabular number for the degrees and minutes,
D', D", D"', &c. the ift, ad, 3d, &c. tabular differences, and x
the fractional part over the compleat minutes, &c j at leaft it may
be proper to find the tang, and fecants of very large arcs from this
feries ; but as to the log. fines, verfed fines, and tangents of fmall arcs,
they may alfo be found, perhaps eafier, from their correfponding
natural ones, viz, find the natura} fine, verfed fine, or tangent of

the
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the given fmall arc, and then find the log. of fuch natural number
by the ift or large table of logarithms, which will be the Jog. fine,
&c. required. And the log. tangent and fecant of large arcs will
be alfo found by taking the difference between 20 and their log.
cotangent and cofme refpefliyely, And laftly, the natural tangents
and fecants of large arcs may alfo be found by firft finding their log.
tangent and fecant, and then finding the correfponding number,

E X A M P L E S .

ï. To find the log. fine of ï» 48' 28" 12"'.
The natural fine, found in Ex. ï. above, is

•0315474 ; and- the log. of this is
the log. fine required.

2. Tofind the log. vers.of i° 48/ 28" и' •
i° 48' nat. vera. - - 000493*

i ; 92 tab. dif. ! : 47'= l8" »2'" :_+ 4Д
i° 48' 28" ï a'" nat. vere. -000497^

Its log. ï 48 28 12 log. vera. . Г

3- To find the log. tang, of 2° 23' 33" 36'".
2° аз7 its nat. tan. - - - 0416210

1 : 2914 tab.dif. : : '(;6'г:зз",з6''': + 1633
з° 23' зз" 36'" nat. tan. 0417842

Italog.z 23 33 36 log. tan. 8-6210121

5. To find the loj». fee. of 88" 1 1' 3 1" 48"'.
Its complement is - - ï 48 28 12
Its log. fine in Ex. ï. is - - 8-4989636
Which taken from - - - 20-0000000
£eave« 1, fee. 88° 11' 31'' 48'" 1^59103(4

4- .To find the bg. tang, of 87" 36' 26'' 24'"'
Its complement is - - 223 33 36
Whofe log. tang, in Ex. 3. is -8-621012*
Taken from - - - - .- 2O-ooopo£2
Leaves log. tan.87° 36' 26" 24"' 11-3789079

6. To fit

88° 9'
88 10
88 1 1
88 12
88 13

id the nat.
nat. fee.

30-976074
31-257577
31-544246
31-836225
32-133663

fee. of 8f

D'
281503
286669
291979
29743

3° ii'

D"
5166

54S9

3i" 48'"'

D'"
144
149

In the 6ih example the natural fecant is
found by thedifferential feries to be 31 -698 3 39.
But by taking the number to the logarithm
of it, as found in the 5th example, it is
31*698333 ; which feems to be the more ac-
purate, as well as the eafier way; and indeed
th'u method by the feries, Teems to be, in
fome inftances, more troublefome, and lefe
accurate, than finding the ftcant by dividing
j by the cofine.

Hence A = 31-544246 ; D'= 291979;
D" = 5 з lo ; the mean D'" = 146 ;

= •53' = 31 " 48'" j *. ~= — .«4íí '

A., . * — -ooliç.
* 3

Then A . . . - . - * 31-544*4{
л-D' - - . . . . . J5474»

*~ ' p// . . . . . . . _664
' z

2. Ц
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2. Given any Sine, Tangent, &c. to find its Arc.

Take the difference between the next lefs and greater tabular
numbers of the fame kind, and the difference between the given
number and the faid next lefs or next greater tabular number, ac-
cording as the given number is a fine, tangent, &с.юг a cofine,
cotangent, &c. noting its degrees and minutes; then the two dif-
ferences will be the terms of a vulgar fraction of a minute, to be added
to thofe minutes, to give the arc required.

And this vulgar fraction may alfo, if required, be reduced to a
decimal by dividing the lefs or numerator by the denominator, or
brought to fexagefimals, by multiplying by 60, &c. Alfo where
the tabular differences are printed, the fubtraction of the lefs tabular
number from the greater is faved.

E X A M P L E S .

t. To find the arc to the natural fine
•0315474.

Anf. ï" 48' 28" 12 0315474
Subcr. 148, next lefs 0314108

. 1366
60

Tab. diff. - 3907)81960(28"

3907)33840(1*"'

3. To find the arc to logarithm cofine
9-9974974-

6" 8' - - 9-9975069
Anfwero" 8' 42" • 9-9974974

P60
Tab. difference 136)5700(42"

544.
260

2. To find the arc to natural tang.
•1433630.

Next greater - - 1435084
Anf. 8« 9' 10" 24'" 1432630
Next lefs, fubt. fr. each 143211;

Tub. difference 296,9)30900(10'
39090

72600(24'"
S93«
13220

4. To fin3 the arc to logarithm cot.
10-0905447,

39» 4' . . 10-0905978
Anf. 39° 4' 12" io'" 10-0905447

Tab. diflerience 3581)31860(1 a"
3581
6050
510»
888
60

3581)53280(30"'
5162

2660

The
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The above method of proportioning by the firft difference alone,
can only be true when the other differences are nothing, or very
fmall ; but other means muft be ufed when they are large, viz. for
the natural tangents and fecants of very large arcs j and for the loga-
rithmic fines, and verfed fines of fmall arcs, alfo the log. fecants of
large arcs, with the log. tangents and cotangents both of fmall and
large arcs. When the log. fine, verfed fine, or tangent of a fmall
arc is given, by means of the table of logarithms find the correfpond-
ing natural number, and then the arc anfwering to it in the table of
natural fines, &c. But when the log. tangent or fecant of a laige
arc is propgfed', Abtraft it from 20, the remainder is the log. co-
tangent or cofine, which will be the log. tangent or fine of a fmall
arc which is the complement of that required, which complement
will be found as in the laft'remark, by taking the correfponding
natural number, and finding it in the natural tangents or fines ;
then fubtracling that complementai arc from 90°, leaves the required
large arc anfwering to the propofed log. tangent or fecant. And
when the natural tangent or fecant of a large arc is propofed, change
it into the log. tangent or fecant of the fame, by taking the log. of
the propofed natural number j then proceed with it as above in the
laft remark.

E X A M P L- E S.

i. To find the arc to natural tangent
50-0000000.

20-0000000
Given jo-oooooooite log.i 1-6989700

•02 . . . . 8-3010300
•01978.30 nat tan. of i° 8'

2170
ею

3910)130200(44"
I1&4

1380
1164

~*7Г6Г
6o

12960(44'"
1164

1320

Hence from • - 90° о' о" о'"
Take the сотр. - i 8 44 44
Leareiarc required 88 51 15 16

2. To find the arc to natural fecant
31-6983333.

20-0000000
Given 31-698! its log. 11-5010365

•0315474 - - 8-4989635
03/4108 nat. fine of i ° 48'

1366
60

2907)81960(28"
5814*
23820
23256

564
60

33840(12'"
29°?
4770

Hence from - - 90° o' o" o'"
Take the сотр. » - ï 48 28 i z
Leaves arc required 88 1 1 31 48

TRIGONO-
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T R I G O N O M E T R I C A L R U L E S .

e, whofe fides are A,B,C, and thei
given any three of thefc, of which one is a

'•TN a right-lined triangle, whofe fides are A,B,C, and their oppofîtc
A angles a, b, c ; having gi

Put s for the fine, í' the cofme, t the tangent, and t' the cotangent of
angle, to the radiui r ; alfó ь for a logarithm» and ï/ its arithmetical'coi
Then

•n arc or
omplement.

'Cft* ï. When three iide» A,8,c, are If the angle с be right, or=90e;
given.

Put prr|. A -f- a; -f- c or femiperimeteri
^r — A x P—в

A X в

And ,' i <•=,../• x~c .
V

, A . в
then t. л = — r; t . í=—r;

__ш—_

C SS — A, or=S —;B,Or=v/Al+B*
«.« ' »•*

If ASS в; we {hall havei ••

A X B
l- s.ic=j(L.7^A+ t.íZT+ L'A + L'S). C»fe 3. When a fide and it§ oppofito
t's.}f = f(i..í+i..'i^ô + L'A+.L'B). angle are among the terms given.

Note, When A = в, then Then _1 _ • = - ; from which
í.íf"-C v*" Д А /Г /Л1" ic* ••« 8 l<5 8>C

л A ~'Antl» íí-:=l'v— д! — : equations any term wanted may be
found.

2. Given two fides А, в, and When an angle, as л, is 90°, and A and
their included angle' <•. с are given, then

А — в в = V/A» — c* = \/ A -f с X A-^CÎ
J-ÏXMl Andi..B=H I . .A+í + x..— c).

^B-rf. And >r „,. ., .
•„ _ - - — - —i - - Note, When two fides A,B, and an

•~VtlíL-iif + A — в>. ahgle a oppofite to one of them, are
rr • given ; if A be lefs than в, then t, ct

1" logarithm;, putting ь. 0^= с have each two Values { otherwife,
- .*b- A-B, and L. R=L. ÍA + ь. 2i only one value.

f«. 20, _
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II In a fpheric triangle, whofe tíiree fuies are A,B,C, and thcif oppoíítí
• angles e, *, с; any three of thefe fix terms being, given, to find the

reff.
unlike N as f is L or 7 90

4 л. A x s. в x s'-f-

Cafe ï. Given the three fides A,E,C.

In logarithms, put L. qjrzL. e. JA w в;
and L. R = L. 6. A + L. 8. B +_2 L. l«

i C— 20; then L 8. JC=ÍL. Qjf ÍU

8. A X S. B

X8. Г— С

f. A X S. B '

CalUngzPtheperiirt. or p = |. A+B +c. Cafe 4. Given л, *, and included fide с.
p — A x s. p —;ii Firft, let r : s'c :: t. a : t'///, Hkeorun-

~ ' Irkeaas c-if <or> 90°; alfo»=£e/>;//'.
Then s'« : s';« : : ti c : t. A, like or un-

like n as a is < or > 90°.
• Or, let s'í. а+^.-з'^.лм í ;; t.f-c ; t .M»

> or <go° аз л+i ie> or <i8o° ;
and9. l-a-\-l\s.y.rt cßi ;: t.|c :t.Nj <QO »

then A ~ M Í N ; and ь=:м^рк.
Again, let r : s'c':: t. a : t'm, like ot

unlike a as с is <or> 90°j
and я = ^ся >я :

And *'ic = V—

And the fame for the other angles.

2. Given'the three angles.
Put if = a -f- ̂  + <j Then
1„^-,./>Х'>-* And

And the fame for the other fides.
Note. The fign < fignifies greater than,

jmd > lefs ; alio от the difference.

Cafe 3. Given А,в, and included an-

To find an angle a oppofite the fide A,
let r : ъ'с :: t. A : t.,M, like or unl ike A,
as cie <or> 90° j a l foN=!B i/i м:
then i. N : s. м :: t.c •. r. a, like or un-

like с ag м is < of > в.
Orlete'i. A+B : в'|.ГиГв :: t'^fit.M,
whichJ8> or <9o°a8 A-f в is> or <18o°j

then в. м. : в. ». :: s'a : в'г, like or unlik*
a as m is < or > í.

Cafe 5. Given A, n, and an oppofite
angle a.

2nd. Let r : s'u : ; t. a : \fm, likeor unlik*
в as e is < or ;> 90° ;

and t. A ; t. n ;: s'/л ; s'«, like or unli*'
л аз a is < or > 90° ;

then c :r »/i», two values alfo.
3dly. Let >• ; в'л : t. в : t. м, l i k e or un-

like в aa a is < or> 90°;
and S'B : S'A :: S'M I.S'N, like orunlil"

л аз ais <;or^. 90° ;
then C = M±N, two values alfo.

But if A be equal to в, or to its A»P*
plcment, or between в and its fupp |e'

-.
Again let r : s'r :; t. л ; t. м, like or

unlike A as c U < or > 90°; and

L , ,Then S'M : $'я ::S'A : e'c, like or

ment; then is h l ike to
w±"' atld c = M ± "» as B is like ot

unlike л.

Cafe 6. Given л, í, and an oppoflW
fulc A.

I f t- '- «• :•• A ::'i.i :s. D, <or>9<>'
' ̂
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•*td. JLetr : s'£ :: r. A : t. M, likeor un-
like í ai A is <or> go0;

*ьа t- л : t. h :: s. м : ?. к, <ог> 9°°:
lhen с— м ± N, аз д is like or u n l i k e i,

?dly. Let r ; S'A ;; f. L : I'M, like or un •
l ike^ HI A <or> 90° ;

and s'A ; s'a :: 8. m : s. », <o.4>9o0,
hen rip w; i», as я ia like or unlike l>.

•But if A be equal to в, or toits fupplc-
'!tcnt> or between в and it» fuppleircut;
"tn в is unlike È, and only the Icfs va-

»Це» of N, я, are poffible.

Note, When two fide» A , D , a n d t l i c i r
°№ofite angles a, b, arc k n o w n ; the
'»ird fide Cj and |ts oppofitc angle c, arc
rcadijy found thus :
'• í a c/ãi ; e.i.e+i :: 1.1 л ели : t.£ с.

'• v * W 3 B ;g. i. A + p:: t. i-лее í; t. it-.

III. in a right-angled iphenc trian-
gle, where H is the hypotcnufe, or fide
oppofire the riglit angle, в, р the other
two lides, anu l>, p their oppoute an-
gles'} any rwo of thefe five terms being
given, to find the reft : the cafes, with
their foluiions, are as in the following
table.

The f.ime table will alfo ferve for the
quadrnntf t l ' triangle, or that which has
one fide = 90°, H being the angle op-
po/ite thnt fidf, в, Р the other two an-
gles, and />, p their oppofitc fides : ob-
ferving, inrtead of н to take its fupple-
inent ; and mutual ly change the term«
fiÁ-е and unlikt for each other where N
ie concerned,

Cale

I

2

3

4

' 5

6

«f —

Given

н
в

h
i

B

b

B

P

B

p

{.

Kec]'1

P
p
B

p
P
H

r
p
H

b
p
H

f
H

B

p

S O L U T I O N S .

s. н ; r ;: s. в : s./;, and is l ike в
r I'H ;: t.B : s'*, Î <0r> qo°'as н is like or unlike в
ь'в r :: в'н : S'P, J J

r s. н ;; e,l> ; t.B, like £
r ь'Л ;: t.n : t. p ) <or>qo° ив н is like or unlike Í

. s н :: t.l> ; tf \
в. Ъ r :: e н : S.H~|
r t.B ;: i'l> : s. P >, each < or > 90° ; both values true

S'B r :: s'i : s./J
»• t'u ;: e'p : t'/(, < or > 90° as в U like or unlike/
r в'в :: s./* : t'6 , like в
r S.B :: t.^ : t. r, like;»
r е'в':: B'P : а'н, <or> go-'a» в is like or unlike л
r s. p :: t'a' : t'/í , like в
r e. n :: t'p : t'p , l ike г
г t'w : : \fp : ь'н, < ór > 90° as í is like or unlike /

s./ r :: &'l> : в'в, like í
s.6 r :: &'f : S'P, like/
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The following Propofitions and Remarks, concerning Spherical
Triangles, (felefted and communicated by the Reverend Nevil
Maikelyne, D.D. Aftronomer. Royal, and F.a.s.), will alfo
render the Calculation of them perfpicuous, and free from Am-
biguity.

at it} pole; and each angle of the1

fame triangle, will be the fupplemcnt
of the Tide oppoCte to it in the trian-
g l e A B C .

6. In any tri-
angle ABC, or
AÍC, right an-
gltd in A, ï ft,
The angles at the
hypotcnufearealr
ways of the fame
kind as their op»
polite fidee ; zdly, The hypotenufe i»
lefs or greater than a quadrant, ac-
cording as the fides including the
right angle, are of the fame or diffe-i
rent kind» ; that is to fay, according
as thefe fame fides are either both
acute or both obtufe, or as one is
acute and the other obtufe. And,
vice vrrfa^ ift, The fides including
the right angle, are always of the
fame kind as their oppofue angles ;
zdly, The fides including the right
angle will be of the fume or different
kinds, according as the hypotenufe if
lefe or more than 90° ; but one aï
Icaft of them will be of. 90?, if the
hypotenufe is fo,"

'*' ï. A fpherical triangle is equi7
lateral, ifofcelar, or fcalene, accord-
ing as it has its three angles all equal,
or two of them equal, or all three
unequal ; and vice verfa,

2. The greateft fide is always op-
ttofite the greateft angle, and the
fmalleft fide uppofite the fmalleft
angle.

3. Any two fides taken together,
arre greater than the third.

4. If the three angles are all acute,
or all right, or all obtufe ; the three
fides will be, accordingly, all lefs than
90°, or equal to 90°, or greater than
90° ; and vice verfa,

5. If from
the three an-
gles А, в, c,
of a triangle
ABC,as poles,
there be de-
fcribed, upon
the fin-race
of the fphere, three arches of a great
circle DE, DF, FE, forming by their
interférions a new fphevical triangle
t)EF ; each fide of the new triangle,
will be the fupplement of the angle
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THE CASES OF P L A N E T R I A N G L E S R E S O L V E D BY

LOGARITHMS.

T N this and the following folutionc
X of fphm'cal triangles, it is to be
obferved, that when we fay the fine,
tangent, kc. we mean the logarithmic
fine, tangent, &cp aa found by the
»ifblc.

ГГОР- I. Having til angles, aaff one
Jîde ; to find either of tht other Jtdei.

Add the logarithm of the given fide
to the fine of the angle oppofite to the
fide required, and from the fum fub-
traft the fine of the angle oppofed to
»he given fide ; the remainder will be
the logarithm of the fide required.

_ Example. In the triangle PCD, ha-
ving the angle CDD 90°, CDD 51° 56',
»«D 38° 4', and the fide BD 197-3 J w
/ind the fide eu.

24951371 log. of I97'3
'n. of 51° 56'

12-1911640 fum
97899880 fin. of 38 4

^2-4012760 log. 251-9278 CD req,
Or you may add the complement of

•he fine of thp angle oppofcd to the
Riven fide, to the two other logarithme.
•lie füm, (abating radius) is the log-
arithm ot'the fide required ; ae (hewn
jn art. 3, of Log. Arith. And it is to
be obferved, that the complements of
he fines in the table are to be found

the columns of th« cofecants : for
over the firft unic), the cofe,

cants of the fame arcs, are the соптт
plcments of the fame fines. Alfo the
complements of the tangents, are the
cotangent«.

Example. The fine of 38°'4' being-
9*7899880, the cofecant of 38° 4' it

10-2100130, which (omitting the firft
unit}, is the complement .of the fai4
fine.

0-2IOOI20 со. of fin. 38° 4'
2-2951271 log. of 197*3
9-8961369 fin. of 51° 56'
2-4012760 log. 351-9278, as bef.
But if one fide and the angles of a

right-angled triangle be known, and,
you would have the other fide, as in
the former example, the operation
will be cafier, thus ; •

Add the tangent of the angle oppo-.
fite to the fide required, to the logar-
ithm of the given fide, the fum (abaT

ting radius) is the logarithm of the fide
required.

10-1061489 tang. 51° 56'
2-2951271 'log, ot 197-3
2-4012760 log. 251-9278 as bef.

prop. IL Having two Jitii't, K*il an
aiivle oppoßle to one of them ; to find
tbe otbtr two anglts, ana the third

Add the fine of the angle given, to
the logarithm of the fide adjoining
that angle, and from the fum (ab t r aft
the logarithm of the fide oppofito to
that angle, or add ite ar. coin, the
remainder or fum will be the fine of
the angle oppofite to the adjoining
fide,

Example. In the triangle ABC,
having the fide AC 800, вс 320, and
"' v
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the angle ABC iz8° 4'; to find the
angles ВАС,,лев, and the lide ли.

7-0969100 ar. com. log. 800.
л'$0$ 1500 log. of 320.
9-8961 369 fin. 118° 4'
9-4981969 fin. 18 21 В А С .

Having ВАС and A B C , the angle
лев ie their complement to 180° viz.
13° 3s'! ant* y°u may fin£i tne fide лв

>y the firft propofition,I

Prop. III. Having two ßdts,- and
the angle Ittwctn them ; to find the
ether tiDû angles, and the third ßJe.

If the angle included be a right
angle, add the radius to the logarithm
of the lefler fidr, and from the fum
fubtrafl the logarithm of the greater
fide, or add its ar, com, the remainder
or fum will be the tangent of the angle
oppofed to the lefler fide.

Exatjiple. In the triangle Цсо, ha-
ving the fide BE 197-3, and CD 251-9;
to find the angles.BCD, coo, and the
fide on.

7-5987728 ar. com. log. 251-9
32-2951271 rad. + log. 197-3
9-8938989 tan. 38° 4' BCD.

But if the angle included be ob-
lique ; add the logarithm of the dif-
ference of the given fidee to the tan-
gent of half the fum of the unknown
angles, and from the fum fubtrael the
logarithm of the fum of the given fides,
or add iti complement ; the remainder
or fum will be the tangent of half their
difference.

Example. In the triangle A B C , ha-
ving the fide AB 562, вс 320, and
the angle ABC 128° 4'; to find the an-
tke ВАС, ACB, and the fide AC.

The fum of the given fides is 88г,
and the difference 242, the half fum of
the unknown angles is 25° 58'.

7-0545314 romp. log. 882,
2-3838154 log. of 242
9-6875402 tang. 25° 58'
9-1258870 tang. 7 37

Angle ACB - -33 35 fum,
Angle C A B - - 1 8 2 1 dif.
Thefe 7° 37' being added to 25^

58' the half I'um of the angles un-
known, the fum is 33? 35' for the
greater anule лев , and the fame 7*
37' being fubtrafted from 25° 58', thei
remainder is 18° 21' for the letter an-
gle С А П . Laílly, knowing the an»
gles, and two fides, the third fide may
be found by the firft proportion.

Prop, IV. Having the three fides ; ta
ßnd any rtwr/c,

Add the three fides together, and
take half the fum, and the differences
betwixt the half fum and each fide :
then add the complements of the log-i
arithms of the half-fum, and of the
difference between the half-fum and
the fide oppofite to the angle fought,
to the logarithms of the differences of
the half-fum and the other fides ; half
their fum will be the tangent of half
the angle required.

Example. In the triangle ABC,
having the fide AB 562, AC 800, and
BC 320, to find the angle A B C .
AC = 800 H = 841.

n — AB ==179

со. 7-075104»
. со. 8-3871161

• • *'7'6_837?
fum 20 624%6"2О

Tang, of 64° 2* — | fum 10-3124310
Whofe doub.lc 128° 4' is the anglç
ABC.

н — BC=CJÍI

THfí



CASES OF SPHERICAL T R I A N G L E S RESOLVÉO

BY LOGARITHMS.

'~Г*НЕ refolution of fpherîcal tri-
JL angles is tobe performed by the

table of fines, tangents and fecante ;
which we fliall fliew by the 28 propo-
fitione following ; whereof 16 are of
right-angled, and 12 are of oblique
triangcs ; and fir ft

Of the rigbfangltj tr!a»ghs-

В

•Prop. I. Having the legs ; to find the
bypotcwife,

Add the cofine of one leg, to the
•ofincof the other leg ; the fum, (aba-
ting radius) is the cofine of the hypo-
•eimfe required.

Example. In the right-angled tri-
anRle A B C , having AC 27° 54', and
BC u° 30'; to find AS the hyuote-
•nufe. /r

9-9911927 cofin. 11° 30'
9194^3 37» cofin- 27 54,

'' ' 1 cofin. 30 AB req.

"l'Op. II. Having the two legs j to find
either of the ang.es,

Add the fine pf the leg next the angle
'ought, to the cotangent of (he oiht.r
l egi the lum, (abating radius) is the
Cotangent of the angle required.

Example. In the right-angled tri-
»igle A n c > having AC 27° 54', and
•c 11° 30'. to find tiiC angic ВлС<

9'67oi8o7 fin. next leg 27° 54'

•12̂ 915374 cor> °PP> !cg- i1 30
cotan> BAC ij jo

Prop. III. Having tbt bypotenuff, ана
one of tie angles; to find the otbtr
angle.

Add the cofine of the hypotenufe
to the tangent of the angle given j the
f u in, (abating radius) is the cotan-
gent of the angle required.

Example. In the right-angled tri-
angle A B C , having the hypotenufe
AB 30°, and the angle ABC 69° 32';
to find the angle ВАС. .

9-9375306 cofin. hyp. AB. зо°оа'
10*4241896 tang. ABC - 69 22
10*3617202 cotiin. ВАС - 23 за

Prop. IV. Having tic bypotcnu'fe, and
ene ef the angles; to find tie leg next
the given angle.

Add the tangent of the hypotenufe
to the cofine of the angle given ; the
fujn, (abating- radius) is the tangent
of the leg required. •

Example. In the right-angled tri-
angle A B C , having the hypotc'uufe
AB 30°, and the angle ABC 69* 22'; to
find the leg вс.

9-7614393 tang. hyp. ли зо"оо'
9-5470188 Cofin. ABC - 69 22

9-3084581 tang, вс - il 30

Prop. V. Having tbt !ypt>lcmiftt ля,/
one of tht angles ; to find the leg op-
pofcd to the givtn angle.

Add the fine of the hypotenufe to
the fine of the angle given ; the fum,
(abaiine radius) is the fine of the leg
required,

Example. In the right-angled tri-
angle A B C , having «he hypotenufe
AB 30°, and the angle ВАС 23° 30'j
tu find the leg вс.

9-6989700 fin. hyp. AB 30° oo*
9*6000997 fin. НАС - 23 jo

[in. вс - ii 30
Prop.
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Prop. VI. Having ene of tho legs, and
tin angle next it \ to find ihr hypottnufe.

Add the cotangent of the given leg,
to the coime of the given angle ; the
fum, (abating radius) is the cotan-
gent of the hypotenufe required.

Example. In the right-angled trian-
gle ABC, having the kg AC 27° jVf
and the angle ВАС 23° Jo' ; to find the
bypotenufe AB.

10*2761 1563 cot. AC - 27° 54'
cof. ВАС - a 30

10-23 85540 cot. hyp. AB 30 ,°° '

Prop. VII. Having one of the legs,
ana ibe angle next it ; to find the

' other leg*
Add the fine of the leg given to the

tangent of the angle given ; the fum,
(abating radius) is the tangent of the
leg required.

Example, In the right-angled trian-
gle А в Cf having the leg AC 27° 54',
and the angle ВАС 23° 30'; to find the
leg в Cé

$•6701807 fin. AC 27° 54'
9*6383019 tan. ВАС 23 з<э
9-3084826 tan» BC ii 30

Prop. VIII. Having ene of tie legs,
and the angle next it j to find the
fiber angle,
Add the cofine of the given leg to

the fine of the given angle ; the fum,
(abating radius) is the cofine of the
angle required.

Example, In the right-angled trian-
gle ABC, having the leg в с ii° 30*,'
and the angle ABC 69° 22"; to find the
angle ВАС.

9-9911927 cof. BC u° 30'
9*971 2084 fin. ABC 69 22
9-96240 II Cof. В AC 2J 30

Prop. IX. Having oni of til legt, and
tbt angle . ofpofed unto it ; to find the

Add the radius to the fitte of the
given, leg» and from the fum fubtraft

the fine of, the given angle, or add it*
cofecant ; the remainder or fum is the
fine of the hypotenufe required.

Examples In the right-angled tri,-
angle ABC, having the leg, в с ii° 30';

' and the angle в А с 23° 30'; to find the
hypotenule AB.

9-2996553 fin. в с ii° зо'
0*3993003 cof. в л с аз 3°
£'6989556 fin- АВ з° reqj.

Prop. X. Having one of ibe legs, and
the angle oppoftd unto it ; to find tbt
othir /eg.
Add the tangent of the given leg, to

the cotangent of the çiven angle i the
fum« (abating radius) is the fine of the
leg required.

Example. In the right-angled tri-
angle ABC, having the leg в с и°зо',
and the angle ВАС 2 f 30'; to find the
leg AC.

9-3084626 tang. BC 11° 30'
1 0*3616981 cot. ВАС аз 3o
9-6701607 fin. AC 27 54

Propi XI. Having one of tie left, arid
the angle oppofed unto it ; to find tbl
ether angle.

Add the radius to the cofine of the
given angle, and from the fum fubtrait
the cofine of the given leg, or add the
fecant ; the remainder or fum is the
fine of the angle required«

Example, In the righr-angled tri-
angle ABC, having the leg в с 1 i° 30',
and the .<ngle ВАС 23° 30'; to find the
angle ABC.

9-9623977 cof. ВАС 23° зо'
0-0088073 fec- »c ii 30
9-9712050 fin. ABC 69 22

Prop. XII. Having one of the legt,
the hypotenufe ; to find the angle Mitt
the riven leg

e tangent of the given leg, to
gent of the hypotenufe, the
tine radius) is the cofine of

'the cotangent of the hypotenufe, t
fum (abating radius) is the cofine
the angle requiredi
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Exemple. In the right-angled tri-
angle ABC, having the leg AC 27°
J4/, and the hypotenufe.AB 30° j to
find the angle В А С .

97238436 tan. AC 27° 54'
»0-2385006 cot, AB 30 oo

9*9624042 cof. BAG 23 30

Prop. XIII. Having one of the kgi,
and the bypttenufe \ to find the angle
cppofed to the given Itg.

t Add the radius to the fine of the
fiiven leg, and from the fum fubtraft
the fine of, the hypotenufc, or add its

•Pofecant ; the remainder or fum wil l be
the fine of the angle required.

Example. In the right-angled tri-
*пц!е A B C , having the leg в с 11° 30',
and the hypotenufe AB 30°; to find the
angle n AC.

9*2996553 fin. leg nc t i°3o'
0-3010300 cofec. hyp. AB 30 oo
^•6006853 fine of ВАС 23 зо

Prop. XIV. Having one of the legs, ami
. the bypttenuft ; t o find the other leg,

Add the radius to the cofine of the
hypotenule, and from the fum fub.
traft the cofine of the given leg, or
add-its fdcant ; the remainder or fum
is the cofine of the leg required.

Example. In the right-angled trian-
file ABC,' having the leg вс n° 30'
{«id the hypotenufc AB 30°} to find the
»eg AC.

9'93753°6 cofin. AH 30° oo'

9'9463379 cofin. AC 37 54

Prop, XV, Having the anglet j to find
the lypateuuje.

Add the cotangent of one oblique
engle to the cotangent of'the other
Oblique angle ; the fum, (abating ra-
dius) in the cofine of the hypoienufe
«quired/

Qxamplc. In the right-angled tri-;
две, having thç angle яле

23° 30', and the angle ABC 69° za'-j
to find the hypotenufc AB.

0*3616981 cot. ВАС аз" 30'
Q-JI758104 COt. ABC 69 2»

9-9375085 cof. hyp. AB 30 oo

Prop. XVI. Hawing the angles; to find
either of tbt Itgi.

Add the radius to the cofine of ei-
ther oblique angle, and from the fum
fubtrad the fine of the other oblique
angle, or add its cofecant ; the remain-
der or fum will be the cofine of the
leg oppofitc to the angle, whofe cofine
was taken.

Example. In the right-angled tri-
angle A B C , having the angle ВАС
23° зо', and the angle- ABC 69° 22'5
to find the Icg'Bc.

9-9623977 enfin. ВАС аз" зо'
0-0287916 cofec. ABC 69 2z
9-9911893 cofin. вс ii 30

Of Ollijut ^Triangles,

' -

Prop, XVII. Having tie three jtdct) t»
find any of the anglet,

Add the three fides, and take half
t,he fum, and the difference between
the half fum end the fide oppofite to
the angle fought. Then add the co-
fccants, or the complements of the
fines, of the other fides, to the fine» of
the half fum and of the faid differ-
ence ; half the fum of thcfe four log-
arithms is the cofine of half the angle
required.

Example. In the triangle ÍZP, ha«
vingt'he fide zs 40°, PS 70°, and га
j80 30'', to ftodthe angle zps.
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s = 4°
Sum 148
|fum 74 15

Z5 =40 О

DifF. 34 15

cofec. 0-0270142
cofec. 0-2058505
fin. \ fum 9-9833805
fin.dif. ()-7 503 $79

required.

Prop. X VIIÍ. Having (be three angles ;
to ßnd any of the fides.

Let the angles be changed into
Tides, taking the fuppltment of the
greater ; then the operation will be
the fame a» in the former proposition.

Pl'Op. XIX. Having tiuo anglet, and a
fide opi'ojed to one of them ; to find the
ßcte. offojed to the other angle.

Add the fine of the- fide given to the
fine of the angle oppofue ,»o the fide
required, and from the fum fubtraft
the fine of the angle oppofite to the
fide given, or add its cofecant ; the
remainder or fum will be the fine of
the fide required.

Example. In the triangle s z r, ha-
ying the angle, szp 130° 3' iz'e,
8PZ3I 0 34' 26", and the fide bs 40°;
to find the fide PS.
9-8080675 fin. zs 40° о'

-{'•"•'-«;
9*9739843 fin. PS rcqd. 70 о о

See pa. 168 following.

Prop. XX. Having two angles, and f
fide opfojedto ont of them ; to ßnd tht
fide between the anglci given»
Let a perpendicular fall from the

angle unknown, upon its nppojitc fide:
then add the cofine pf the given angle
next the given fide, to thç tangent of
Jhe given fide ; the fum, ( bating ra-
dius) is the nngent of the firft arc,
comprehended between *hc given an-
gle next the given fide, and the feg-
ment of the fide wherp tbe perpendi-
cular falls. ' :

And thé fécond arc compreheude4
between the fame fegment and thç
other angle, is to be found thus :
add the fine of the arc foimd, to the
tangent of the given angle next the
given fide, and from the fum fub-
tra£l the tangent of the other angle
given, pr add its cotangent ; the re-
mainder or fum will be tile fine of the
fécond arc.

The fum or difference of thefc
two arcs will be the fide required.

Example. In the triangle SZP,
having the angle ZPS 31° 34' 26",
ZSP 30° 28' 12", and'the fide pz 38°
30' ; to find the fide s p. .

9-9303781 \ cof.z>s (31° 35'-"
44° J l • ~34

9:9000052 tnn. PZ 38 30 о
9-8310273 tan. PR i ft arc 34 7 30
9-7488698 1

93zJ
97884S29|

• 1227]
0-2301404!

23'3 /

>• fin. PR

• tan. ZPS

. cot. ZSP

/34 7 v
1 • • 3°
I31 34 v\ 26
/3° 29 •
1 • -4?

9-7679103 fin. SR id arc 35 52 30
add pa ill arc 34 7 30
fum is s p 70 о- о

See page 168 following.
But when the perpendicular fall«

out of the triangle, the difference of
the two arcs will be the lide required.

Prop. XXI. Having pwn angles, and
a fide, opptifite to one of them ; to find
the third angle.

Let a perpendicular fall from the
angle unknown, upon ite oppofitc
fide : then add the cofinc of the given
fide to the tangent of the adjacenf
angle ; the fum, (abating radiue) i»
the cotangent of the firft angle to
be found, comprehended by the "given
fide and the perpendicular.

And the fécond angle, comprehend-
ed by the perpendicular and the lidc
unknown, is to be found thus : add thP
fineof the angle found, to the cofineof
the given angle appoutc Co the
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IWè, and from thefum fubtrafl the со-
fine of the other angle given, or ntld
ice fecant ; the remainder or film will
be the fine of the fécond angle.

The fum or difference of thefe two
angles will be the angle required.

Example, In the triangle szp,
having the angle ZPS 31° 34' 26'',
fesi- 30° 28' n", and the fide PZ 38»
30' ; to find the angle szp.

9-8935444 cofin. PZ

Now add the fine of the firfl arc,
to the tangent of the given angle, and
from the fum fubtraft the fine of the
fécond arc, or add its cofecant ; the re-
mainder or fum will be the tangent
of the angle required.

Example. In the trbngle s?,p,
having the fide PZ 38° 30', PS 70°,
and the angle ZPS 31° 34' 26"; to find
the angle Z.SP.

• 3 t °34 ' . ' -
440

0/9006051

COt. 1 ft < PZR 64 l8 50

9=95476-^1 fint pzR /64

9'93539?H C08, ZSP
594 J

fee. Z P S .

in. zd < SZR
'then'add ï ft < PZR 64 18 50

the fum is s?.p 130 311
See page 168 f llowing.

Eut when the perpendicular fall»
out of the triangle, the difference of
the two angles will be the angle re-
quired.

I'rop. XXII. Having two ftâ s, and
the ani>7c between them ; to find ei-
i/jcr of the other avglts*

Let a perpendicular fall from the
Unknown angle, wliich is not required,
Upon ice oppoliie fide : then add the
cofinc of the given angle to the tan-
Knit of the given fide oppoh'te to the
anele required; the fum, (»baling
fudius ) IB the tangent of the firlr. arc,
comprehended between the.given an-
Rle and ihc fegment of the given fide
where the perpendicular falb.

And the fécond arc is the difference
ef that fide and the firft aie, being com-
prehended between the fame fegtncnt
<*nd the angle required.

{'. V 26
tang. PZ 38 30 о

9-8310273 tan. PR, til arc 34 7 30
taken from PS 70 о о
leave» SR, 2d arc 35 52 30

J 3S S3 -
t . .-30^°°;;}cciec.Sa

д'Тосба^о tan. ZPS req. 30 28 \г
See page 168 following.

70 find bath the unknown angles,

Add together the cofccanr, or the
complement of the line, of half the fum
of the given fides, the fine of half their
difference, and the cotangent of half
the angle given ; the fum, (abating
radius) is the tangent of halt the dif-
ference of the nnglcs required.

Add »Ifo together thciccant, or the
complement of the colme, of half the
fum of the given fide.s, the cofine of
half their difference, and the cotan-
gent of half t l ic angle given j the fum,
(abating riidius) is the tnngent of halt"
the Iuin ot the angles required.

Thon add the half liifterence of the
angles required, to their half fum, and
you wil l have the greater angle ; and
fubtr.ift the half-difference from the
luilf-fum, and you will have the letter
angle required, the fume a» in the
former operation.

Y 2
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PS = 70° о'
PZ =

Sum
Diff.
f Sum
í Diff.
Z. ZPS =
i ^ ZPS

.38
io8~
JLL
54
.4

= .3'
= IS

3_o_
30
30
i5
45
34
47

'if/'
»3

Cofec. \ fum 0-0906719
Sin. ^ diff. 9-4336746

Cot. fzps 10-54.86352
T.49°47'3o"io-O7298i7
Half fum of angles rcqi
Half the difference is
The greater angle SZP i
The lefler angle zsp is, v

Sec. f Aim 0*2313401 ̂
Cofin. f difF. 9-983380^
Cot.^zp» io'5486^5a
Т,8о°15'42"ю-7б54Г7*
liredie . 80° 15' 42''

• • • 49 47 3°
i ... 150 j 12
is before, . 30 28 ï г

gi
fr

Prop. ХХИГ. Having ivjoßitcs, and
the angle between them ; to ßnd the
third Ji Je.

Let a perpendicular fall from either
of the angles unknown, upon its op-
poiite fide : then add the cofine of the

iven angle, to the tangent of the fide
rom whnfe end the perpendicular is

let fall ; the fum (abating radius) is the
tangent of the fir ft arc, comprehended
between the giveri angle and the feg-
ment of the fide where the perpedicu-
lar fan«.

• And the fécond arc is the difference
of that fide and the firft arc, being
comprehended between the fame feg-'
ment and the end of the. fide required.

Now add the cofme of the fécond -
arc, to the cofine of the fide from
»vhofc end the perpendicular falleth,
and from the fum fubtraft the cofme
of 'the firft arc found, or add its fe-
cant ; the remainder or fum will be the
cofine of the fide required.

Example. In the triangle SZP,
having the fide PZ 38° 30, PS 70°,
and the angle г-ряя1°34' зб": to find
the tide zsT

Prop. XXIV. Having twoßiles,
the angle oppoftte to one of t be m ; if

find the angle eppafcd to tic other
file.

Add the fine of the angle given*
to the fine of the fide oppofite to the
angle required, and from the fum fub
trail the fine of the fide oppofite to the
angle given, or add ita cofecant ; the
remainder or fum will be the fine of
the angle required.

Example, In the triangle szr
having the fide *s 70°, zs 40°, and
the angle szr 130° 3' 1-2" ; to find
th'c angle aps.

9-8080675 fin. zs . 40 -о о
0-0270142 cofec. PS . 70 о о
^9-7189961 fin. ZPS req. 31 34. 26

. See page 168 following.

Pron. XXV. Having • two ßik^ anil
tbe angle oppifoe to one of tlem j tt
find the thir

9-9303781 ? c o f i n > z p 3 S 3i" 35'/'
4405 . С. —34

9-9096052 tang. PZ . 38 30 о
9-8310273 tan. PR, ï ft arc 34 ^ 30

taken from P s 70' о о
_ leaves SR, zd arc 35 S7 3°

9*9085988
o 4S79*8935444.

S 35 53 •
i . .-30

38 30 o
534 7 •
l • - 3°

9*8842553 cofin. z a req. 40 o o

cofin. PZ

fee. FR.

Seepage 168 following.

Let a perpendicular fall from the
angle between the fides given, upon
its oppofite fide: then add the cofine
of the angle given, to the tangent of
the give» fide nest that angle; the
fum (abating radius) is the tangent of
the firft arc, comprehended between
the given angle and the fcgmcnt of the
fide where the perpendicular falls.

Now the zil arc, comprehended be-
tween the fame fegment, and the end'

of the fide requitei1, is to be found
t h u s : add the cofine of the firft arc»
to the cofine of the given fide oppo-
fite to the angle given, and from the

funi
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futil fubtrafl the cofine of the other
given fide, or add its fecant ; the re-
mainder or fum will be the cofine of
the fécond arc.

The fum or difference of thefe two
arcs will br the fide required.

Examtlt. In the triangle ezp,
having the fide PZ 38° 30', sz 40°,
and the angle ÏPZ 31* 34' 26''; to
find the fide p ».

5>J3 10873

tang. PB

9 < 9 1 7 8 c o f i n .

38 30 о
arc 34 7 3°

l4*°/
' cofin. sz

fee. PZ

ÎS4 8 .
с . . -30

. 40 о о

. 38 30 о

9*908643*. cofin. SR, îdarc 35 Sz 3°
,add PR, ift arc 34 j 30
gives P-S req. 70 o o

Seepage 168 following.
But when the perpendicular falls out

of the triangle, the difference of lhe
two arcs will be the fide required. '

Prop. XXVI. Having two Jides, and
tie angle cppofcd to ane of them ; ta
find the angle bttwccn them»

Let a perpendicular fall from the
angle between the fides given, upon
it'« oppofitc fide : then add the cofine
*>f the given fide next the given angle,
to the tangent of that angle ; the ium
(abating radius) is the cotangent of
the firft angle' to be found, compre-
hended by the given fide next the an-
gle given, and by the perpendicular.

New the fécond angle, compre-
hended by the perpendicular and the
other given fide, is to be found thus :
add the cofine of the firft angle found,
to the tangent of the given fide next
the angle given, and from the fum
fubtraft the tangent of the other given
fide, or add its cotangent ; the re-
ro»inder .or fum will be the cofine of
the fécond angle to be found.

The fum or the difference of the
firft and fécond angles, will be the an-
gle required.

Example, In the triangle SZP,
having the fide PZ 38? 30', jz 40°,
and the angle jpz3 i? 34' 26"} to find
the angle IZP.

9-8535444 cofin. PZ . 38'30'o"
~3« 34 -5

С
PZR, ifl t* 64 t8 jo

fin

437 J . .—ia
tang. PZ . 58 30 o
cotan. sz . 40 o o

cofin. SZR, íd£. 65 44 az
add PZ», ift Л 64 i8 ;o

gives SZP, req. 130 314
See page 168 following.

Prop. XXVII. Having two angles,
, ami tue ßiic between than ; to Jltul
either of the other ßdes,

Let a perpendicular fall from the
given .angle which is next the fide re«
quired, upon its oppofitc fide ; then
add the cofine of the given fide to the
tangent of the given angle oppofite to
the fide required ; the fum (abating
radius) is the cotangent of the firft
angle to be found, comprehended by
the given fide and the perpendiculau

And the fccond angle is the diffe-
rence between the firft and the given
angle next the required fide, being
comprehended by the perpendicular
and that fide.

Now add the cofine of the firft nn-
gle found to the tangent of the fide
given, and from the lum fubtraél the
cofine of the fccond angle, or add iti
fccant ; the remainder or fum will be
the tangent of the fide required,

Example. In the triangle SZP,
having the angle SPZ 31° 34' 26",
S/.P 130° 3' ч" and the fide PZ
389 3o'j to find the fide sz.
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•8935444 eofin. P z 38° 30' о

д-6821-гоосог. PZR, ift < 64 18 50
taken from sz P 136 3 iz
leaves e z R, zd <;, 6ç 44 22

9-6368859) cofin>
4371

9-9006052 tang. PZ
0-38617501 feCi 8ZR

tan. s z req

Í64 19 -
l • — I0

38 30 o
j 65 44 •

22

40 о о
See page 168 following.

To ßnd both the unknown Jttlcs.
Add together the cofecant, or the

complement of the fine, of half the fum
of the angles given, the. fine of half

their difference, and ' the tangent of
half the given fide; the fum (abating
radius) is the tangent of half the dif-
ference of the fides required.

Add alfo together the fecant, or
the complement of the cofme, of-half
the fum of the given angles, the'co-
fine of half their difference, and the1

tangent of half the givf n fide j the
the fum, (abating radius) is the tan-
gent of half the fum of the fides re-
quired.

Then add half the difference of the
fides required,to their half fum, and you
will have the greater (ide ; and fubtraft
the halfdifterenoe from (he half fum, and
you wi l l have the leffer fide required^
the fame as in the former operation.

SZP

SPZ

Sum
Dif.

130° 3' 12"
31 34 2б

loi 37 38
98 28 46

Sum 80 48 49
| Dif. 49 14 23

FZ 38 30
19 15

Gofec. 1 fum o'oor6o6z
Sin. i diff. 9-8793527
lang. - pz 9'С4309з6
Tangot i j 0 9-42805^5

Half fum of the fides re<
Half their difference is
The greater fide s p ie
Leffer fide sz is, аз befor

Sec. \ fum 0-7968360
Cofin. ï diff 9-8148437
Tang. |p z 9-5430936
Tang.of55°io4547733
]uired-is . . . 51;°

Prop. XXVIII. Having two angles
and the ßde between tljcm • to ßnd
the third angle.

Let a perpendicular fall from cither
of the angles given, upon its oppoiite
fide: then add the cofineofthe fide
given to the tangent of the given an-
gle, from which the perpendicular does
not fall ; the fum, (abating radius) is
the cotangent of the firft angle, com-
prehended by the given fide and the
perpendicular.

And the fécond angle is the diffe-
rence between the firft and the given
angle that the perpendicular fell from,
being comprehended by the perpendi-
cular and the fide oppofitc to the
other angle given. .

Now add the fine of the fécond
angle to the cofine of that given angle
from which the perpendicular did not
fall, and from the fum fubtracl the

fine of the firft angle found, or add its
cofccaut ; the remainder or fum will
be the cofinc of the angle required.

Example. In the triangle SZP»
having the angle s'if 130° 3' 12"'
SFZ 31° 34' 26", and the tide
30'; to find the angle pez.

9-8935444 cofin. PB 38

9-78845*9), eng. SPZ /3i
1227 J ft L . . 26

9-6821200 cotan. PUR, ift/., 64 18 50
taken from SZP 130 3 iz'
leaves s7R, ad /_, 65 44 zi

30
34

9-930378,1 fin. sp2

9-9598246
_ год J 2Z_

9-9354550 cofin. PS/ req. 30 28 О
Sec pnge 168 following.

FOR
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FOR THE USE OF THE V E R S E D SINES MAY BE ALSO ADDED
THE FOLLOWING PROPOSITIONS.

a
le between

Prop. I. Jlaving tiva JiJct oj
fie triangle^ ivit/j the anglt
them ; to ßnd the third fide*

Д DD~ the log. verfed fine of the
JTx contained angle, and the log.
lines of the two fidee together; the
fum (abating twice the raoius) it the
logarithm of a number tu be found,
which added to the natural verfed fine
of the difference of the two given fides,
Ehe fum will be the natural verfed fine
°f the third fide fought,

Or when the contained angle is ат
bove 90°, «dd the log. vcrled fine of
its fupplemcnt, and the log flues of
the two fides togetheri; the fuin
("bating twice the radius) is the loga-
m h ' o f a number to be found, and
fubtraered fro r n t n e n a t u r a l veifed fine
of the fum of the two given iutee, the
remainder wil l be the natural verfed
fine of the third fide fought.

Example ï. In the triangle szp,
having the fide rz 38° 30', ps 70°,
a'i(l the anglezrs 3i°34' z6" ; to rind
the fide zs.
94703625 log.ver.finezsr з^з^-'зб"
97941496 log. fine of vz 38 30 о
9'97298c8 log. fine of PS 70 о о
ß'937497ol0g. of the numb. 865960
Nat. vcrl'. diff. (ides 31° 30' _H76598
Nar. verf. zs 40° . . 2339558

Example 2. In the triangle SZP,
baying the fide PZ 38° 30', zs 40°, and

the angle SZP 130° 3' 1 2"; to find the
fide PS.

The angle vzp ia the fupplemeut
of SZP.

9-5520590 log. verf. VZP 4
97941496 log. fin. PZ 38 30 о
9-8080675 log. fin. zs 40 о
9'i54276i log.of thenumbsr 1426514
Nat. vet f. fum fides 7 8° 30' . 8006321
Nat. verf. PS 70° 6579807

This propgiition maybe very ufeful
in finding the diftancea of places on.
the earth, whofe longitudes and lati-
tudes arc known ; the diftances of
ftiirs, whofe declinations and right af-
cen fions, or longitudes and latitude«,
nre known ; and confequently the al-
titudes, or common altitude of two ftars,
or two altitudes of the fun, and time
between the obfervations, or difference
of azimuth, being teken, the latitude
of the place may readily be found.

Prop. II. • Having two angles of a
fpljeric t-ia'!g/e, andtbt Jtae ictvjceit
them ; to fad tht third angle.

Let the angles be changed into fidei,
and the fide into an angle ; then do aa
in the former. propofition, and the re-
fult will be the fupplcment of the third
angle. But if one of the given angles
exceed 90°, take its fupplement, and
the refult will be the fhird äugle.

The
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The following remarks and directions, for rendering the propor«
t ipnalpart of a logarithm always additive, and for uf ing с+/»
c —í, &c, for sor e Sec. in the foregoing propofitions, 20, 21,
22, 23, 25, 26, 27, 28, were communicated by the Rev. Nevil
Mafkelyne, D.D. aftronomer royal, and F.R.S. the fourth cafe
having been invented by him many years fince, and delivered
to the computers of the Nautical Ephemeris, as precepts necef-
lary in computing the moon's diftances from the ftars in fome
cafes, and the reu he has now added upon this occafipn.

«« The refult of trigonometrical calculations, will be fomctimcs
Inaccurate, owing to the logarithms not being carried to a greater
number of places in the table, as will fufficiently appear from the
logarithmic differences being fmall. This will happen, where the
anfwer comes out in the coîine of a very fmall angle, or the fine of
an angle near 90°. The irregularity of the logarithmic differences
of the fines, tangents, and cotangents of fmall arcs, and the cofines,
tangents, and cotangents of arcs near 90°, will fometimes affect
the accuracy of the refult, unlefs allowance be made for fécond,
differences &c.——In oblique angled fpherical triangles, put t, t',
í, c for the tangent, cotangent, line, and cofine of the i,ft arc or
angle mentioned in the foregoing propofitions, then in the ad parC
tf the work,

}ц prop, zo, if the firil arc n very fmall, for s иГе c+t
21 - - • angle ie very fmall, for s ufe c—t'
Я2

28

arc is very fmall, for a ufe
arc is near 90°, for—c ufe t—e
arc i» near 90°, for c ufe s—t
angle is near 90°, for ç ufe s+t'
angle is near 90°, for c ufe s-fV
angle is very fmall, for —s ufe t'—c

This at the fame time obviates the neceffity of finding tjie firft arc te
a very minute exaUnefs, and of allowing for fécond differences &cf
which otherwife would be neceflary in taking out the fine or cofmc
of the fame arc in the fécond part of the .work;,

Where the foregoing precepts direu to fubtraâ a fine or cofine,
it wil) be readier in practice to add a cofecant OF fecant ; and where
they direct to fubtraa. a tangent (which is done in prop. a6) it will
be readier to add a cotangent. This method being ufed if it be
required to find the logarithmic fines &c, to the exaflnefs of a fe-.
cond, and the logarithm is increafing (as in the fines, tangents, and,
fecants) write down the logarithm for the degree and minute with-
out the féconds ; and alfo write down the proportional part for the
féconds ; but, if the logarithm is decreafmg (as in the cofines,
cotangents, and cofecants) write down the logarithm for the next
greater minute, and alfo write down the proportional part for the
.•complement of the féconds to 69 i »Ц proceed щ like manner
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with every logari thmic fine, cofmc, fee. u f < d in the work ; the fum
of all the logarithms (ahatinp, one or two ridi i or tens in the index,
according as 2 or ? lo^- i r i ihmic lines &c are u led in the part of the
Work in queftion) wi l l bi: the logarithmic fine, cofine, tangent, or
Cotangent required.

. Ex. ï. To find the Ьд. fine of' 34° 17' 24"
Here log. fine of 34° 17' - - 97507287
And as 60-.24 or »s 10.4;: 1853 : ' 74.1

9-7506028,
Ex, z. To find the log. cof. of 55" 42' 36"
Log. cof. of 55° 43' - - - 9-75070287
60:24(60 — 36), or 10:4:: 1853; - 741

Ex. 3r In the triangle I>LS, given

t

PS

PD
PL
LD

до0

8S

•

84
_89

4

PL =

31' ."

3 « '
. 40

43' 43
IO O

any

89 10

cof. -

tan.

for zd
tan.

i 9 u uciut;
O J "

9-9715404

иыу, ri».

И'об2435О~) Cof. found by
- .. 98,4^
diff. — s J
11-03496(8

tiiking tang,
from fine

"cofec. p D 84° 44'
— :

1

rr-
// ,

'7 "

8-9349686

11-0349658

cofiri. CD 4
• • 33

9-9986888
- •• 70

9-9704709

a7
— 43

Cofin. LS 20 S3 34

Here, to avoid the trouble of ad differences, the сэПпс of PS is
found by iubtraf l ing the tangent of it (already found) from the
fine, which is cafily found, becaufe the differences are'fmall : And,
for the fame reafon, the Aim of the tangent «nd cofecant of PD, are
u fed inftead of its fecant.

N.B. The perpendicular {Jiould always be let fall from the end
of the fide, PS or PL, which differs mod from 90°, over or under,"

OF ,THE T R A V E R S E T A B L E .
'"PHIS traverfe table,; or table of

•*, difference of latitude and de-
panure, in page 338 & 339, ie fo
contrived, KB to have the whole in one
Vle^r» and is fo plainly titled ae to
WaJJf little,or no explication.,

The diftancce ï, 2, 3, &e. at the
top and bottom, may be accounted
*°» го, 30 вес, and the ю a» IQO,

if the minutes of latitude and depar-
ture nnfivcring.to the coutfe be in-
creafed in rhe iaine proportion ; fa
i j int if the diibnce contifts of two fig-
nificant figures, the difference of la-
titU'le, and the departure, is each to
be taken out at twicej and if of three
figures, at thrice.

Z Tht
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The chief defign of this table is
for the ready and exa£t working of
traverfee ; but it may alfo be applied
to the fiilution of the feveral cafee of
plain failing, and to fome other ufes.

Prop. I. Ha-ving ibe cotirfe and dif-
lance, to find the difference oflali-
titude and departure,.

Seek the coúrfe on the left-hand
of both pages downwards, if lefs than
four points, or 45 degrees j or if
greater, on the right hand upwards ;

• and even with it in the double column,
figned at the top and bottom with the
diftance, is found both the difference
of latitude and the departure.

Example ï. A fliip fajU 8 s w J w
37 miles ; the difference of latitude,
and the departure are required.

Find the courfe г\ points on the
left-hand fide of each page, and even
with it in the double columns figncd
3, and 7, the two figures of the dif-
tance, the difference of latitude for
30 is 25-732, and for 7 is 6-004 ;
the fum ie 31*736 for the whole dif-
ference of lat i tude; and the depar-
ture for 30 is 15-423, and for у is
3-599, the fum is 10/022 for the
whole departure.

Thus, Diß. Di/. Lat. Dtp.
30 . . . . 25732'.. 15-423

. 7 6-004 . 3-599

"37 miles 31-736 . .19-022

Example 2. A ibip fails s E 49°
148 miles ; the difference of latitude
and the departure are required.

Find (he courfe 49 degrees on the
right-hand fide of each page, and
even w i t h it in the double columns
figned in, 4, and 8, the difference of
latitude at юр mil i-eis 65-606, at 40
is 26-242, and at 8 is 5-248;the fum
is 97-096 for the whole difference of
latitude. And the departure at loo
pules is 75-471, at 40 is 30-188, arid

at 8 is 6-038; t he fu in í s i
for the whole departure. Thus,

Diß.

8. . .

Diff Lat.

. . . C-24.8 . . .

Depart,
• 75 471

• 30*1 88
. 6-018

148 miles . 97-096.. . 111-697

Prop. II. Having feveral caurfii and
diflances, to ßnd the difference of

' latitude, and the departure

Make n table in the following
mariner, and put therein each courf*
and diltance ; then find the diffe-
rence of la t i tude and departure to
each courfe by the preceding, and;
place them in the proper column ï the
difference of the fums of the northing«
and fouthrngs, is the whole diffe-
rence of latitude ; and the difference
of the fume of the callings and weft-
ings, is the whole departure.

Example. A fhrp from the latitude
of 50° north, fails according to the
courfes and diftances fet in the tra-
verfe table; the difference of latitude,
and the departure are found at the
bottom.

w
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This propofuion may be applied
tu the furvey ing of large traft« ot land,
as a county, &c. and was made ufe ot
by Mr. Norwood in meafuring the
diflance from York to London, aí the
ïoad ledliim, andobfcmng tlie feverul
bearings by hie circumftrcntor, mid
finding by íuch u «able his fcveral dif-
ferences of latitude, and departures,
Whereby he obtained the diftance be-
tween the parallels pf London and
York pretty near the t ruth, fo long
ago as the year 1635 ! аз таУ be ̂ cen

in hie Seaman's Practice.
Atfo in plotting the furvey of a

county thus taken, the circuit ftation-
liii«, though conlifling or" mnny hun-
dreds, may be reduced to a few for
the firft ciofing, and the like for the
intermediates of each line firft plott-
ed, whereby every iUtion may per-
haps be more truly placed than by any
other .method ; the diltanccs in the
table may be chains ot 66, or ioo-feet
*< Well as miles; or any other mcafurc
that the differences of latitude and de-
parture would be had in.

ïrop. III. Having the difference of
latitude, and the dtparture ; to ßnd
the cturfe and dißaitct.

Seek the given difference of latitude
and departure, taken together, in their
columns, or the neareft numbers to
them ; and the courfe is even there-
with at the fide, and the di'lance at
'he top and bottom : but if the given
difference of latitude and departure
cannot be found nearly, take £, 4,
Ac» parr, or any equal mult iple of
them _ that can be f o u n d ; then the
courfe is even with them at the fide,
and fuch a p<irt of the dift.mce, as was
^ken of the difference of la t i tude and
departure, at the top and bottom.

Example, ï. Given the difference
( °f latitude 59 miles s, and the de-
parture 68 miles w ; the courfe and
ojflance are required.

.In the double column over 9, even
With 49° at the right-hand fide, is found

together the given difference of latitude,
and departure ; therefore the couife it
49° s w, and the diiliincc 90 miles

Example 2. Given the difference of
latitudes 30 miles N, and the depar-
ture 18 miles E ; the cuurfe and dif-
tance are required.

Here the given différence of lati-
tudes and departure, or any number»
near them, are not to be found toge-
ther in the table, therefore taking 4 °»
the double of each, the courfr i.Muund
to be 31° N E, and ihe diftance 35
miles.

Note. A table computed to every
mile in the Jiflance up to a 100 miles,
would more readily i'olve this exam*
pie.

Prop. IV. Having the ilrfartaft nnil
middle latitude ; to ßnd the difftrtnct
of longitude, according to the method
uftd ij VV. Jones, Efj} I'.R.s.

Seek the given departure, or the
next lei's number in the columnafigned.
lat. evep with ihc given middle latitude
found among the courtes, and at the
top and bottom (finned did.) is the
difference of longitude fought ; which
if not found dircdly at once, may be
taken out at twice or thrice.

Example ï. Being yefterday noon
in the latitude of 37° 17' N, and this
day noon in 38° 43' N, and by the
table the drparture is found 70-921 в;
the difference of longitude is required,

In the column iigncd lat. under 9,
even with 38°, the middle latitude, is
found 7-0921 ; theielore 90 miles is
the difference of longitude fought.

Example 2, TVing yef le 'dny noon in
latitude 46° 25 'N, anii tin's i !ay at noon
11147° 35' N, lo that the middle lati-
tude is 47° N, *nd the dqwiture is
found M z - 5 3 milts w ; required the
differenceoi longitude ?

In the column figncd lat. over ю
ЯС «he bottom, eveu with 4-7° at the

2 л right-
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right-hand fide, is 6-8200 ; therefore
fubdufting 68'2Oo from 112-53, the
remainder is 44*33 ; then over 6 is
4-0920, and 40-92 fubdudled from
44'33 leaves зч1» which is found over
5 ; wherefore thé difference of lon-
gitude is 165 miles weil.

If the middle latitude be not an
even degree, but have odd minutes ;
find the difference of longitude, for
the even degrees next Icfs and greater,
and add a proportional part of the
difference between the two refults to
the lefl'er ; the fum will be the diffe-
rence of longitude fought.

Suppofe the middle latitude in the
lail example had been 47° 20' м; then
after finding the difference of longi-
tude as before for 47°, find it alfo
for 48°, which is 168 miles; then
f of the difference being added to
the former,gives the difference of lon-
gitude 166 miles weft.

Note. Though this method is not
in all cafes near ,the t ruth, yet when
the miles are-geographical, it is fuffi-
ciently near í r daily praílice in any
voyage, as well as eafy, and very
expeditious.

Prop. V.. Having-the latitude» ani
longitudet of tiuo{ places, toßndthf
tearing and dißance.
Seek the complement of the middle

lati tude among the degrees, and the
difference of longitude in minute»
among the diftances, the departure
anfwering is found in its proper co-
l u m n ; then with the difference of,
latitudes and departure, find their bear-
ing or courfe anddiftance by the third.

Example. Let the Lizard be given
in the latitude df 49° 50' N, and c°
2i w longitude, and cape Ortegal
in the latitude of 44° ю' N, and 70°
43'w longitude; to find the bearing
and dillancc.

The difference of longitude is 142';
and in the columns figned dep, under
10, 4, and 2, even with 45° the co-
middle latitude, are found 6-8200,
2-7280, and 1-3640; then increafing
the two former as before ihewn, their
fum is 96-844 miles w, for the de-
parture ; and the bearing, or courfe,
anfwering to 340 miles difference of
la t i tude, wi th 96-844 departure, is
found about 16" sw; and the di-
ilance about 354 miles.

OF M E R C A T O R 8 S A I L I N G .

ГТрНЕ ufes of the table of meridional parts are f u l l y fupplied by
JL the table of logarithmic tangents, as is demonftrated in № 219

of the Philofophical Tranfaâions. It is there proved, ift. That the
meridional line, or fcale of Mercator's Chart, is a fcale of the log.
tangents of the half complements of the latitudes, zdly. That fuch
log. tangents of Mr. Briggs's form, are a Icale of the differences of
longitude, upon the rumb which makes an angle of 51° 38' 9" with
the meridian, And 3dly. That the differences of longitude, on
different rumbs, are to one another as the tangents of the angles of
thofe rumbs with the meridian.

Hence it follows, that the difference of the log. tangents of the half,
complements of the latitudes, is to the difference of longitude a ihip
makes in failing on any rumb from the one latitude to the other, as the
tangent of 51° 38' 9" (whofe logarithm is 10*1015104) to the tangent
of the angle of the rumb or courfe with the meridian ; fo that :

I. If two latitudes, and the difference of longitude be given, the
courfe and diilanceare readily determined by this rule.

Take
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Take, by help of the tables, the difference of the log. tangents oí
the half complements of the lat i tudes, cfteeming the laft three figures
to be a decimal fraäion ; and add the complement of its logarithm to
the logarithm of the difference of longitude reduced to minutes, and
the confiant log. ю 1015104; the fum (abating radius) ihall be the
bg. tangent of the cou.rfc. And to the log. fecant of the courfe, add;
the logarithm of the difference of latitude reduced to minutes, the Лиц .
(abating radius) ihall be the logarithm of the diftance in minutes.

Example. Given the Lizard to be in latitude 49'° 55' N, Barbadoei
in 13° 10'N, and their difference of longitude 53° oo'} or 3180'w j
to find the courfe and diftance.
iC , j-Barbadocs 38° 25' 1. tan, 9-8993082 1, 3180'= 3-5014271
9 ° lat> {.Lizard. ao 2Î 1. tan. 9-5620477 conil.log. 101015104

diff. 3372-605 its со. log. 6-4720346
Log. tang, of the courfe 49° 59' 10" sw . . . . . . 1,0-0759721
Log. fee. of the courfe 49 59 ю 10-1918067,
Log. of 2205' diff. of.the latitudes 3-3434086,
Log. of 3429-378 diftance of Barbadoes from the Lizard . . 3'535zi5j

II. If two latitudes and the courfe be given, the difference of lon-
gitude is obtained wi th the fame eafe : f o r a s the tangent of 51° 38'
9 is to the tangent of the courfe, fo is the difference of the log.
tangents of the hal f complements of the latitudes, to the difference'
of longitude fought. Wherefore to the complement of the. confiant
bg. IO4OI5IÖ4, add the log. of the difference of the log. tangents,
°f the half complements of the latitudes, and the log, tangent, of the
courfe, the Ann (abating radius) will be the log. of the difference of
longitude in minutes.

Example. Given the latitudes 49° 55' and 13° 10', and couric
49° 59' 10", to find the difference of longitude.
Lat. 13° ю', its J- со lat. 38° 25' 1. tan. 9-8.993082
Lat. 49 55 ... zo *i 1. tan. 9-5620477 со. ctmft.^.9-8984896

d/ff. 337'-6os • ' Us log. 3-5279654
••••og. tang, of the courfe 49 59 ю 10-07597x1
Log. of 3180'r: 53° for diff. of longitude . 3*5024271

Ky this rule, having two good obfervations of the latitude, and the
courfe d u l y fleered, the reckoning of a ihip's way is belt afcertained,
especially if you fail near the meridian.

•'•Ш. If the lat i tude departed from, the courfe fleered, and diftance
failed, be given ; to find the Ihip's latitude, and difference of .lon-
gitude.
. Firft, the la t i tude is obtained from theconfideration that the diftance
»s to the difference of latitude, as radius to the cofine of the courfe
which is common to plain failing. Thcreforeto the log. of the diftance
add the log. cofine of the courfe, the fum (abating radius) is the log.
of the difference of latitudes ; which difference added to the lefferla- •
titude, or fubtrafted from the greater, the fum or remainder is the
Pf?fent latitude : then having the two latitudes, and the courfe, the
difference of longitude is found by the fécond.

Example.
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Example. Having failed from the Lizard, in lat. 49° 55' N, ori á
courfe49° 59' 10" fouth-wefterly 3429-378 miles : required what lon-
gitude and latitude the ihip is found in.
Log. of 3429-378 the diftance failed . . . . . . . . З'СЗ^ЧЗ
Log. cofme of 49° 59' 10" the courfe ..... ... 9-8081913
Log; of 2205', or 36° 45' diff. of the latitudes . . . . . . 5-3434080
Now fubtrafting 36° 45' from 49" 55', the remainder ij° ю N. is the1

^atitude the ihip is found in.
By which latitude> now known, the difference of log. tangents wil l

Be found 3372-605, and the further procefs in nothing differing from
the fécond rule, whereby the difference of longitude will be found
53° oo'-

Thus the dead reckoning by the log. line, and 'daily account of a
fliip's way, are duly kept, and. the trouble very little more than by plain
failing.

Thefe are all the cafes'that occur in practice; the reft, that are
moftly fpeculati.ve, are either eafily reducible to thefc, or elfe not to be
performed by logarithms, and therefore come not at prcfent under our
cognizance. •

But it is to be noted, that both the complements of the latitudes
are to beeftimated from the fame pole of the world 5 which may be frorri
either ; and therefore if one latitude be N, and the other s, to have
their complements, you muft add 90° to one of them, and fubtradl
the other from 90, and then the operation will be the fame as in the
preceding cafes.

Example. Given St. Jago, one of the Cape de Verd iflands, in the
latitude "of 14° 56' N ; and the ifland St. Helena, in latitude 15°
45' s, and their difference of longitude 30° 12' E ; to find the courfe
And diftance.

St. Jago 52° 28' . 1. tan. 104144.96; 1. 1812' 3-258158*
se. Helena 37 7}- . 1. tan. £-8790845 confl.log 10-101.5)04

2354-120 its со. log. 6'628i7j4
Leg, tang, of the courfe 44Q n' 53" SE . . . 9-9878400
Log. fee. of the courfe 44 n 53 ..... 10*1445200
Log. of 1841' diff. of the latitudes ..... 3-2650538
Log. of 2567-875 diltance of St. Helena from St. Jago . 3 '4095738

Or if it be thought eafier, when one latitude is N, and the other s,
you may add 90° to each of them, the fum of the log. tangents of
their halves (abating twice the radius) will be the fame as the differ-
ence of the log. tangents of the former. For an example take the
fame latitudes as in the preceding.

Thenoo» 4--fI4056/='04° S6/7;t8 halrf *2° >8/ L tan< IO>II.4496s1йеп9°-+\15 45=«s 455 С 5* & 1. tan. 10-120915$
The fum (abating twice the radius) equal to the former diftance 1354' 1 20

Alfo when both latitudes are of the fame name, that is both N or
both s, you may add 90° to each of them, the difference of the log.
tangents of half thefe fums, will be the fame as of the Jog. tangents
af half the complements of thofe latitudes.

OF

. /
lat. \
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OF THE TABLE FOR THE LENGHTS OF CIRCULAR
ARCS.

is table 12, and conftitutes page 340. It contains the
lengths of every fingle degree up to 180, and of every minute,.

fécond, and third, each up to. 60. The form of it is obvious, the
length of each degree, minute, fécond, or third, .immediately follow-
ing it on the fame line in the next со!ищп. And the two following ex-
amples will ihew the ufe of the table.

£*. ï. To find the length of an arc of
S7° j 7' 44" 48'"-

Take out from their reípeíUve co-
fomns the lengths anfwt.riug to each
°f there numbers fingly, and add them
all together, thus :

57 0-9948377
49451

Ex. z. To find the degrees, mi-
nutes,. Sec. in the arc t, which it
equal to the radius.

Subtract from it.the next lefs tabu-
lar arc, and from the remainder the
next Ы« again» and fa on ti l l nothing
remain ; and oppofite thç feveral num-
bers fubtrafted, will be the degrees,
minutée, ,&c. thus;

39
44 . . .
4 ' ' '

the <\im or i-ooooooo is the
whole length, and ia equal to the ra-
fame,

Given length roooqooo
^•9946377

51623
17' • • t • . 4,945'

2 , 7 2
44" ,243
48"' 39
So that the arc equal to the rtidiui

contains 57° i7'44"48'"
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OF THE TABLE FOR C O M P A Ï R I N G THE COMMON AND

H Y P E R B O L I C LOGARITM6.

ГТЧН18 is table 13, and is the upper part of page 341. It contains
JL the hyperbolic logs, anfwering to the firft 100 common logs, and

is very ufeful for fpeedily changing the one into the other.
To find the hyp. log. anfiver- Ех.'г То find the common log. an-

fwcring to theKyp.log. 2-1972246.

Subtraft continually each next left
tabular hyp. log. from the given num*
ber, and from the remainders ; and
the feveral common logarithms anfwer-
ing to thefe, tabular hyp. logs, joined
together, will be the com. log. reqd.

ing to the common log. 0*9542425.

Beginning at the left hand, and di-
viding the given number into period«
of two figures each, including the in-
áex, take out the Hyp. log. to each
period, omitting 2 figures at the zd
period, four at the 30, and 6 at the
4th : then add them all together, thus : thus:

com. log.
09 . .

-54 - ,
.- 34
. 3S
«•954*4»$

hyp. log.
2-0723260

1243996
.5526

....•• 58
1-1972246 anftf»

09
gvvea

hyp. log.
2-1972246
2-0723226

S4

24- ,

* S
0-9541425 anfw.

•The remaining pages contain the /mail table of the names and de-
grees, &c. in the points of the compafs, which needs no illultration ;
and a copious lift of fuch errors, with their corrections, as have been
difcovered in the principal books of logarithms j among which are man/
that have been detected by myfelf, both in the Avignon edition of Gar-
diner, and in Gardiner's own quarto edition, which renders this lift
more com pi eat than any former one, and it will be found very ufc-
ful in còrreaing thofe books of tables which are already in the pof-
feffion of the public. As to all the editions- of Sherwin's tables in
octavo, the errors in them, amounting to many thoufands, are far toe
numerous to be printed in this work.

TABL«
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'(a) Numb, ï to TOO, and
their Lopc. with Indices.

ï
2

3

4
5
6
7
8
9
JO

1 1
12

'3
'4
Ч
i6

'7
18
'9
20

2 I

22
2
3
24
2
5
26
27
28
29
30
3'
32
73
34
K

36
37
3«
39

1°
4 í
4*
43
44
45
46
47
48
49
CO

N

O.OOOOOOOI

0.3010300
0.4771213,
0.6020600
0.6989700)

a-77«'513
0.8450980
0.9030900
0.9542425
I.OOOOOOO

1.0413927!
1.0791812
'•M39434
1.14612X0
1.1760913
1.2041200
/.2304489
1.25527251
..2787536!
1.3010300
1.3222193!
1.3424227
1.3617278;
1.38021 I2J

'•3979400J

1-449733
r. 43 13638
1.4471580
1.4623980
1.4771213
1.491 3617'
1.5051500
t. 5 185139
1.5314789
1.5440680
1.5563025
1.5682017
1.5797836
1.5910646
ï. 6020600
1.6127839
1.6232493
1.6334685
1.6434527
1.6532125
1.6617578
1.6720979
1.6812412
1.6901961
1.6989700
Lo.";. j

s1

s2

53
54
55
56
57
58
59
60
01
62
63
64
65
66
f>7
6 S
69

/o

7'
72

73
74
75
76
77
78
79
80
81
82
83
84
«5
«6
«7
88
89
90

9>
У 2
93
94
95
96

97
9«
99
100

N.

1.7075702
1-7160033
1.7242759
1.7323938
1.7403627)

1.7481880

'•755
8
749

1.7634280
1.7708520
ï. 778413
1.7853298
1.79239,7

'•7993405
ï .8061800
1.812913-1
1.81954391
1.826074«
1.8325089
'.8388491
1.8450980
1.8512583
'•8573325
1.8633229
1.86923 17
1.8750613
ï. ««08136
1.8864907
1.89209461
1.8976271!
1.9030900!
1.9084850!
1.9138139
1.9190781
'•9Z4Z793
1.9294189

'•9.3449̂ 5!
'•9395 '93
1.944.! 827!
1.9493900
«.95421251
1.9590414
(.9637878
1.9684829
'•9731279
1.9777236
1.9822712
1.98(17717
1.9912 261
ï. 9956352
2.OOOOOOO

1 .СЖ.

L

n
ÍOO

IO1

1C2

103
104
105
106
107
108
109

1 IO1 1 ,
I 12

í '3
114

"5
г id
117
il 8
119

ï 20
121

1 22

123

I 24

I2C
120
127
128
129

'3°
'31

'32

'33
'34
'35
•36
'37In«
'39
140
141
142
43
'44
'45
146
'47
148
'4<;
N.

О О Л Я I

Log.
ооооооо

004324
oo86ooz
0128372
0171333
021 1893

0255059
029353«
033423«
0374265
0413927
045323°
0492180
0530784
0569049
0606978
06445^0
0681859
0718820
0755470
07918 12

0827854
0863598
089905 '
0934217
0969100
1003705
1038037
1072100
1105897
"39434
1172713
1205739
1238516
127(048

'3033.3«
'3353^9
1367206

1398791
1430148

1461280

1492191
15228X3
1
 5533

6
о

1583625
lOi 3680
1643529

1673173
1702617
173 1^63

Log.

T II

"N:
r 50

'51
152

'53
'54

'
s
;i

5
6

'57
158

'59

MS IS
Log.

1700913
1789769
1818436
1846914
1875207
1903317
1931246
1958997
1986571
201 3971

160 2041200
16112068259
i62'2og5i 50
163 2121876
164 2148438

,65
166
167
168
169

170

171
172
173

'74

'75
176
'77
178
179

180
181
iSz

'»3
184

185
186

'«7
|H8
{,89

KJO

191
197.

'93
194

'95
196

'97
19«

199

(•N.

2174839
2201081
2227165
2253093
2278867
2304489
2329961
2355284
2380461
2405492
2430380
2455127
2479733
2504200
2528530
2552725
2576786
2600714
26245 ' '
2648178
2671717
2695 1 29]
27184 161
274.1578'
276461«
2787536
2810334
2833 12

2*55571
7.878017
2900346
292256)!
2944662
2966652
2088531
Log.

. 10

IN.
200
201

202

20
3

204

20
5

206

20
7

2C8

209

210

21 [

212

2'3
2I

4

2,5

2l6

2'7
21«

2
JL9
220
221

223

223

224

225

226

22
7

228

229

230
2
3'
232
2
33
2.34

215

236

•37
238
2
 39
240
241
242

243
244

245
240

47
248
249

TIT

o L. oo
Log.

3010300
3031961

305354
3074960
3096302

3"7539
3138672

3' 59703
3180633
3201463

3222193
3242825
32633593283796
130413«
.3324385
.3344538
3364597
33845653404441
3424227
3443923
3463550
3483049
35024«о

3521X25
3541084
3560259

357934
b
'

359
H
35S

36172-8
3636120
365̂ 80

3^73559
36921 59

3710679
3729120

3747483
3765770

3783979
3802 1 12

3820170

3«38l.î4
3856063

3873898

3891661

390935'
3926970

3944SI7
3961993



N.
"N."
2
 5°

2
S'
252
2
53
->_4
2
5;
256
2
57
258
2
 59
260
261
262
263
26/1

zTTj-
266267
268
269

270
27,
272
2
7-!
2
74
275
270

2
77
zyS
279

280
281
r К л
28,

Л8
4

-8<;
286

z«7
2 K '«

£«9
290
29,
2 92
293

121295
296
297
298
2 99
N.

*.5° L. s
Log.

3979400
399°737
4014.005
4031205
4048337
4065402
4082400
4
0
У
(
;3.31

4116197

4« 3-99 8

449733
4166405
4183013

4 «99557
4216039

4232,459
4248816
42651 13
4281348
421)71:23

4513(13;;

43-9
6
93

4345689
1361626
-«377506

43933=7
44 09091
4424798
4440448
4456042

4.471 580
4487063
4502491
4517864

4533'«3

H 54^449 j
45636̂ .0,]
•IS7S8«9I
•15939

г
5|

4 60897 к '

4623980
4638930
4

л
53«г9

4668676
4683473

4.698220
4712917

47*7504
4742163
^56712

Log.

9-
N.

300
3°«
302

303
304

3°5
306

3°;
308
3<4i
310
34
312
3'3
3'4

3«5
3'6
i « 7
3«

s

3«9
320
321
322
3 = 3
324
325326
3-7
328

3-^9

33°
33'
33

2

333
334

335
1336
337
33«
339

34°
34«
342

343

1-й
345
346
347
14«
349
N.

0 F

~т;̂ г
4771213
478^665
4800069
4814426
48287 {6

4842998

t
s
5/2'4

4871384
4^85507
4899585

49'3ÖI7
.| 9 z v 604
4941546
49 S 5 '143
4969296
4983106
4996871
5010593
3-024271
5037907
505 i 500
5065050
5078559
5092025
5105450
511883.,
5132176
5145478
5158738
5171959
5185139
51 Jte.So
521^81
52244.42
5237_4£5
5̂ 5044«
S2t>3393
5276299
528.9167
53° «997
5314789
5.32754'!
5340261
5 35 2 9 4'
536^841

537819«
5390761
5403295
54«5792
5428254
Lüg.

Ni
"N."
350
35«
352
353
354
355
356
357
35«
359
560
361
362
363
364
365
366
367
368
369
uo
37«
372
373
374
375
37^
377
37«
379
380
3-87
382
3«3
3««
3«?
38<|
3«J
,88
389

39°
39«
30-
3/J3
J-Я

3V5
396
397
39«
Ч9</

N~;

M lî !•'. R

"Log.
54.̂ 0680
545307«
5465427
5477747
54.90033
^-502284
5514500
5526682
5538830
555°944
5563025
5575°7-
5587086
5599066
561 1014
5622929
563481 1
5646661
5658478
6̂7026.)
5682017
5693739
5705429
5717088
5728716

57-l°3>3
5751878
576344
5774918
5786392
579̂ 83.6
5809250
5 8™ об ?4

ĵá
5̂ Rugô.i£̂^27.110
5̂ .T?
589̂ 6
59 10646
5921768
5932861
5943926
q954902

5965971
5976952
5987905
5998831
6009729

"TogT

<;

.'

N.| Log.
400
401
.|02

403

404

405

406

407

408

409

I'O

411

4« 2

1'3
44
4«5
4.6
4«7
41 8

t!?
420
421
422
423
1-24
425
Мб

\~1
(2S

H.)

43°
43 ̂

È:
T J.)

434
435
436
ÎÎ7
Гз«
439

44
е

44«
442
443

tu
•145
446
•147
44«
449
N.

ÖO2O6OO

603Н44
604.226)

6053050

(1063814

607455
o

6085260!

6095944
6lO66O2

6117233

6127839

6138418

61489/2

61595°«

6170003

óTsõljSi
6190933
6201361
621 1763
6222140
6232493
624.2821
6253125
6263404
6273659
6283889
6294096
6304279
(1
ЗЧ43«

6.324573
6334685

634-1773
»3S4«37
6304879
6374897

6384893
6394865
6404814
6414741
6424645
6
4345

Z
7

6444386

6454223
6464037
6473830

6483600
6
493349
6503075
65 1 2780
6522463

Log. \

N.

450
45'
452
453
454

•155
IS'-'
457
45«
459
4.60
461
462
463

4<M
465
466

46/
468
469

470

47«
472
473
1«:У
475
47 6
477
47 8

479
',80
U
|.|hz

1*3
484

485
486
487
4«8
489

49°
491
492

49.3
494

495
496

497
49«
499
N.

__.(..з_)
Log.

6532125
6541765
655 «384
6560982
6570559
65801 J4
6589648
6599162
6608651;
6618127

6627578
6637009
66.16420
665 5810
6665180

6674530
6683859
6693169
6702459
67 1 1728

6720979
6730209
6739420
6748611
6757783

6 7 669 $ 6
6776070
6785 1 84

6."94 -79
6803351;

681241 ;
6821451
6830470
6839471
0848454

6857417
6866363
6875290
6884198
6893089

6901961
6910815
6919651
6928469
6937269

6946052
6954817
6963564!
6972293
69*1005

J.o
fi
.

Л г
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N:
500
01

02
503
504
$°S
506
5°7
508
509
510
5

1
 '

5
 lz

513
54

54
516
51?
518
5 «9
520
521
522
5

Z
3

Ç24

525
526
527
528
529
53°
Ï3'
532
533
534
S35
536
537
53«
539
54°
54'
542
543
544
545
546
547
54«
549
N.

Log.
6989700
6998377
7007037
7015680
7024305
7032914
7041505
7050080
7058637
7067178
7075702
7084209
7092700
7101174
7109631
71 18072
7126497
7'349°5
7143298
7151674
7160033
7168377
7176705
7185017
7'933'3
7201593
7209857
7218106
7226339
7234557
7242759
7250945
7259116
7267272
72754'3
7283538
7291648
7299743
7307823
73158««
732393»
733)973
733999^
7347998
7355989
7363965
7371926
7379«73
7387806
739Î7Z3
Log.

N.
55°
Î5'
552
553
554
555
556
557
558
559
560
561
562
>бз
5
6
4

g!
5
6
7

568
569
570
57'
572
573
574

575
576
577
57«
579
580
581
582
5«3
5«1

5^5
ç 86
5«7
588
J »9
59°
59'
592
593
594
595
59'
597
59«
59!/
N.

Log.
7403627
7411516
74!939'
7427251
7435°98

744293°
745°748

745«552
7466342
7474118
7481880
7489629
7497363
7505084
7512791
7520484
7528164
753583'
75434«3
75SH23
7558749
7566361
7573960
75«'546
7589119
7596678
7604.225
761 1758
7619278
7626786
7634280
7641761
7649230
7656686
7664128

767'559
7678976
76X638»
/6<;3773
770И53
7708520

У7'5
8
75

7723217
773°547
7737^64

774517°
775

2
4
6
3

7759743
7767012
7774268
Log.

N.
600
601
602
603
604
605
боб
6о;
6о8
бос
бю
6п
612

6i3
614

6,5
616
6,7
618
619
620
621
622
623
624

625
626
627
628
629
630
631
632
633
<>щ
635
636
637
6

3
и

6
 39

(-40
ч»
642
Г>43
644
(
чч
6
4
(.
6
4
/

(цЬ
б4с

Log.

778i5'3
7788745

7795965
7803173
7810369

7
8j
7554

7824726
7831887
7839036
7846173

7853298
7860412
7867514
7874605
7881684

7888751
7895807
7902852
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'372
4012
7849
1083

43 '6

7546
077.1
399

8

722 J
0441

3Í>59
6875
0088
3299
6507

97'3
2917
6l 19
93"7
2Ç14

5708
8900
2090
5277
8462
l645
4825
8003

ï

0 F N U M B E R S. (

2

9» 13
3 l of>

6397
9686
2972
6255
9536
2814
óoqo
9364
-Ö35
5003
t)l6<;
нзз
5
6
9
4

«953
22С9

54бЗ
S

7
i5

1964
Í210

8-К4
i (ifjíi

4935
Ь]-2

1407

4639

7869

109(1

4321

7543
0763

39«'
7196
0409
3620
682Ь

0034

З
г
37

0439
9
6
37

г8з4

Ü028

9219

2409
559<>
8?8о

'9
6
3

543
8320

2

3
°чз
3436
6726
ооц
Ззоо

'>5«3
q86

4

3'4
2

6418
9(191
2962
6z^o

•Н9
Ь

2
7
59

ÓO2O

9279
253<
57««
9040
22SÍ

^И
«779
'̂..20

•?25<;
81)9'-'
'73°
.|<)6

2

Ь)91
1418

4''1 3
7
Н6

5

ю8с

43°3
7518
0730

394'
7'49

0354
35S«
6
75
8

9957
3'51
6
347
9538
2728

59<4
9099
228l

Í46J
8638

í

4 1
0472
3765
7055
°343
3028
691 1
0192

Н7°
°745
ooi8
3289
6
557
с;8?,г
3°86
0346

9
6о

5

2S6f

6l J/]

9365

26)3

5
Ь
59

g юз
2
34Н
55»3
88 и;
20 <; з

5Z»5

8514
1741
4965
8187
1407

462.]

/839
1052
4262

74
6
9

0675

387«
7078

0277
3473
66ÒÍ1

9857
3046
6233
94>7
2 5 99
5779
8Q56

4

5
o8oi
4094

73S4
0672
3957
7239
OÇ2O

379"
70/3
°345
36 i(>
6883

°M9
Hiz
6672
9Q30
3186
64J9
9690
2938
6184
94-7
io6ri

59°/
943
'̂ 77
ÇÍiOÍ-

8837
2064
5288
85/0
1729

•194°
8161
'373
4583
7790
0995
4198
7398
0596
379

г

698ç
0176
3365
f-'5 5'
9735
2917
6096
9-73

S

6
1 13 J
4423

77'3
1 000
4г8с
7568
0848

4'
2
5

7400
0672
3942
72 ic

°475
373«
6998
U21,(J

3
5
1 I

6764

OOlc

3263

6508

97 í '
2992
<J2 40

9466

27OO

S931

9160
2386
5610
«t*3-
205 ï
5267
848:
16)9.)
4903
Sin
•316
45'«
77 ,8
0916
41 12

73°5
C495
3684
6870
0054

3^35
6414
959>
6

7
1460
47Î2
8042
1329
4614
7896
1175
4453
7727
looc
4269
7537
0802
4064
73=4
058:
3«37
7089

^339
.48;
6833
0076

.b'6
6554
979°
3023
6254

9483
Z7C9
5932

9 '54
2372

55«9
8803
2О1Г

;-
;
4

8431
,630

483«
8038
1236

4 43 '

7624"
0814

4°-'3
/188
0372

^553
6732
090Й

7

8
.789
5081

«37'
1657
4942
8224

•5°3
4780

8055
«327
4596

7863
1128
4390
7650
0907
41(12

744
0664
3912

7'57
0400
3G.|G
0Í78
0113
3346
6577
9805
30ji
Ó2ÇJ

9476
:094

5911

9' 2'!
3336

5545
8752

1956
5158
835«
'555
475°

7943
"33
4321

75°7
0690

3871
/OJO

О2Г.6

8

9
2l 19

5410

8699

1986

S270

8552

1831

5108

8382

1654

49
2
3

8190

'454
4716
7976

'
2
33

4487

7739
0989

4217
7481
0724

394
7202

°437
3670
6900

0128

3354
0577
9798
3016

6232
9446
2657
5866
9072

2277

547
8

«678
1875

5070
8262
1452
4640
7825
100 ï,

4.89
7367
0543

P

JJ

329

328

327

326

325

324

323

З
г2

321

320

319

3»8

3»7
D

ï
F
3ï
г

3
4
Ч
S

7
8

9

:

I
2

3
4
S
6

7

b

9

ï

3
4
i
t>

8
9

ï
2

3
4
5
ò
7
S
q

1

3
1
S

T

g
0

ï

î
4
5
0

7
S

3)
ro.
22

3»
«4
97
"9
161
'9J
"í
iS8
290

21

3l64
96
U8
lit

'93
*»S
»57
ibi)

20

3*
64
96
118
160
ïgz

«4
»i«
188

'9

II
PÔ
128
160
191
"S
*SS»87
JI8
31
64
95
117
'59
191
ax3
*S4
îSa

i'7
3*
«3
95
l»7
IJ9
190
ni
»54
185

pi,.



( H )
N.

1368
69

1370
7'
72
73
74
75
76
77
78
79

1380
Si
82
«З
84

«5
86
87
88
89

1390
9'
92
93
94

95
96
97
98
99

1400
01

02
03
04

°5
06
°7
08
09

1410
1 1
12

N.

L O G A R I T H M S N. 13680 L. 136
O

1360861

4034

7206
!37°375

354«
6705
9867

1383027
6184
9339

1392492
5643
8791

1401937
5080
8222

141 1361
4498
7632

1420765
3895
7022

1430148
3Z7'
6392
9511

1442628

5742

8854
1451964

S072
8177

1461280
4381
7480

1470577
367'
6763
9853

1482941
6027
91 IG

1492191
5270
8J47
O

D
310
JP£>
30»
107

I 2

31 <J1
31 6l
31 6i
11 61

I

1178

4352

7523
0691
3858
7032
0183

3343
6500
9655
2807
595«
9106
2251
5395
8536
1675
48 л
7946
1078
4208
7335
0460
3Î»4
6704
9823
2939
6053
9165
2275
5382
8488
1591
4691
7790
0886
398c
7072
0162
3250
6335
9418
2499
5578
86 cs

I

2

1496
4669
7840
IOO8
4>74
733«
0499
1659
6816
9970
3 122

6272

9420

Z 566

5709
88^0

1988

5 1 2 5

8259

'39'
4520
7648

°773
3896
7016
э'35
3 2 5 1
6365
9476
2586
5^93
8798
1901
5001
8100
1 196
4290

73»'
0471
3558
6643
9726
2807
5886
«962

2

3
1813
4986
8157
'325
4491
7654
0815

3974
7 '3 '
0285
H3»
6587

9735.
2880
6023
9164
2302
5438
8572
1704
4833
7960
1085
4208
7328
0446
3562
6676
9787
2897
6004
9108

Z21 I

5311

8409

1505

4599
7690
0780
3867
6952
00 35
3"5
6193
9270

3

4
2 1 3 1
53°3'
8473
1641
4.807
797°
1 1 3 1
4290
7447
0601
1753
0902
0050
3'95
6337
9478
2616

575*
8885
2017
5146
8273

'398
4520
7640
0758
3874
6987
0098
3207
63'4
94 19
2 5 2 ,
5621
8719
1815
4908

7999
1089
4 '75
7260
0343
3423
6501
9577

4
P R 0 P 0 Jl T I O N

3

93 ï
93 ï
9* J
91 l

4 5
14 45
'4 '55
*3 '54
13 M4

6 7 8

lB6 117 148
iB; 116247
1Й5 116 246
1^4 2t t; ^4íí

'9 3
279 3
i?H 3
'•77 3
П« 'l

s
2448
5620
8790
1958
5124
8287
'447
4606
7762
0916
4068
7 2 1 7
0364
35°9
665 !

9792
2930
6065
9199
233°
5459
8586
1710
4«3 =
7952

1070
4185
7298
0409
3 5 1 8
6625
9729
283.
5931
9029
2124
5.217
8308
'397
4484
7569
0651

373'
6809
gSKç

5
Л L

DIT
ев 3l б
°5 З1 б

04 3е í
ci 3ой

6

276S

5937
9107
2275
544°
8603
1 76.3
4922
8078
1 2 3 1
4383
7 5 3 2
0679
3823
6966
0106
3243
6379
9 5 1 2
:643

5772
8898
2022

544
8264
1381
4497
7610
0720

3»29
6935
оо 39

3'4 '
6241
933«
2434
55 27
86i7
1706
4793
7877
0959
4°39
7116
0/92

6

7
3083
6255
9424
2591
5756

8919
2079

5237
8393
'547
4698
7847
°993
4'3b'
7280
0419
3557
6'192

9825
2956
6084
921 1

2335
5456
8576
'693
4808
7921
1О3'
44°
7246
°35°
345 >
6551
9648
2743
5836
8926
2015
5101
8185
1267

4347
7424
0499

7
1' Л R T

fjTTT
J уг 121 153
ï »г lia 153
I у' 1ÏJ. 1J2
» 9 1 Hl i 51

8
3400
6572
974'
2908
6073
9235
2395
5 5 5 3
8709
1862
5°'3
8161
7з~08
445 2
/594
0733
3*7'
70oC)
0138
3269
6397
0523

2(47
576«
8888
2005
5"9
8232
'342
445°
755^
0660

37'"6861
995s

3°52

6145

9235
2324
54.10
8493
'575
4655
7732
0807

«

9
Î7 '7
6889
0058
3225
6389
9551
2 7 1 1
5869
9024
2177
5328
8476
1622
4766
7908
1047
4184

73'9
0451
35«2
6710
9836
29Î9
6080
9199
2316
5 4 3 1
»543
1653
4761
7867
0970
4071
7 ' 7 < -
0267
3362
6454

9544
2632
57 '8
8802
1883
4962
8039
I 1 li

9

D l

i
i
:
4

3 , 6 ^
1
ï

3 1 5 5

1

зч ,

З'З

3.2

3 i i

З 'о

309

3°8

D
s.
6 7 8

184214 245
183 214244
IHZ 213 143

l8l 112 24Z

9
27Î
»75
274
273

>ГО.

3'°3*
03
9Í

120

•5«
igo
221

»53
28/1

315
31
63
95

|. 12 f,

i5a
189
121

»SI

> х«4

зн
31

ï 63
3 Р4
| .»о
5 'S7
s tea
7 220
? 15'
J ibl

З ' З
Yi 63

3 94
\ 125
í IS?
5 IH»
7 Zip
Ч 250
V 2«2

3 1 2

ï 31
г 6i
"Í 94
4 125
í 156
u I »7
7 218
В 250
9 2Ur

341 31
» 6г

3 93
4 114
5 4<S
a 187
7 218
8 149
9 180

Pts.



;N._£4i30 L. 150 OK N и м к к к s. ( 15 )

Л-J 0 | I | 2 | 3

HJ3 1501422
Líj 4494
'5
ió
'7
IS

'9
1420

21

22

23

24
2S
26
27
2М

.
 Z
9

'•130
3'
З

г

33
1
 34

1 35
36
37
38

—12
i .| 40
41
42

43
_ 14

45
4
б
47
4
8

_. V)
'450

51
С*

53
_ И

55
5б
57
5»

-J.9
Цбо
б!
бг
1C

754
I

5
io6j3
36Í?9
6762
4824

/522883
S941
899̂

1532049
ÇIOO

а
'49

1541195
424.0
угЙ2

1550322

ЗЗоо
('39

6

9-13°
ï ̂'62462

549
г

и,- 19
•57'544

4.568
7S«9

i5«o6oK

З
б2
5

66
4
о

56Í3
1592663

5^72
Bfa/a

1601683
4685
7686

1610684
3~68~õ
6674
9666

1622656
5644
8630

1631614
4596

7575
«64055:4

3529
6502
9'17<)
о

1729 7036
4^015108

7871
0939
400 ;
7069
0|
3°

3«8д
6246
93° '
г
354
5-(ос

«453
1

5
ОС

4544
?5
«6

обгб

3
66

4

6700
9733
27ÓÍ

5794
8«22

'»47
4«7°
789.
09 1 с

39
2
7

6941
9954
2964
59

7
3

8
9
79

«9«3
4985
7986
0984
Зу8о
0<;73
99

6
5

2
955
5943
Куги
ig 12
4894
7873
oSçi
3826
6799
977'
I

8178
1246
43"
7375
0436

3495
6552
9607
2659
57 ic
t>75;

1804
484?
7890
0930
3968
70:13
0037
3068
bog:
9124
2149
5172
»'93
1212

422K

7243
0255
3265
6273
9280
2284
Ç286

8285
1283
4279
7273
0264

325-1
6241
9227
Z2IO

5'92
8171
1148

4>23
7097
0068

2344
54 '5
8485
'553
4618
7081
0742
3801
6858
5912
2964
(Jo i ç

;ооз
2109
5153
«194
'-•34
4271

7307
0340
3371
6400

9427
2452
5474
8495
' 5 ' 3

453°
7544
3556
3566
6
574
9580

«584
5586
á585
1583
4S7«
7572
0563
3553
Oç4o

J525
2C08

549°
8469
1446
4421
7394
0365

2 1 $

4
265 ï
57"
8792
'»59
4924
7987
1048
4107
7163
0217
3270
6320
9368
-44
5457
«498

UM
4575
7610
0643
3674
6703
9729
2754
5776
&797
iH ï 5

Ï«ÏÏ
7845
0857
í «67
6«7Í
9881
288.)
5886
8885
/883
4878
7871
0862
38сз
68з9

9«--í
2807
47 S»
8767
'743
4718
7691
0662

4

s
295!;
6030
9099
Zl66

523'8293
1354
4412
7469
0523
3575
bdzc,
9672
2718
1/6l
8802
18.42
4879
794
0946
3977
7006
0032
3056
6079
9099
2117

5 «33
8140
1158
4168
7 '75
0181
3184
6186
9185
2182

ï «77
8170
1161
4150
7 «37
0122

5105

6086

9064

2O41

ÇOl 67988
0959
S

6
3265
6337
9406
2472
5537
8600
1660
4718
7774
0828
3880
6929

9977
3022
6065
9106
2'45
5182
8217
1249
4280
7308

°334
3359
6381
9401
2418

5434
844«
'459
4469
747°
048 1
34» 5
6486
9485
2482

5477
8470
1460
4449
743fi

0420
34°3
638.)
9362
2 339
53 «3
8285
I2Ç6

7
3573
6044
9712
2779
5»43
8906
1966
5024
8080
"33
4.85
7234
0281
33-7
6370
9410
2449
5486
8520
«553
45 «3
761 1
0637
3661
6683
9702
2720
5736
8749
1760
4770
7777
0782
3785
6786
97»5
2781

5776
8769
«759
474»
7734
0719
3701
()682

9660
2636
IJÖIO

8582
«553

Ь 1 ?

8
3880
695«
0019
3085
6150
9212
2272

5329
8385
«439
4490
7539
0586
3631
6674
97H
2753

5 7 »9
8824
1856
4886

79«4

°939
39

6
3

69«5
OOO.J

3022
6037
9050
2061
5070
8077
1082
4085
7086
0084
3081
6075
9068
2058
5047
8033
1017
3999
6979
995

 8

2
934
5908
8880
1850

8~

9
4«»7
7257

0326
5392
6456
95'8
2578

5
6
35

8691
«744
4795
7844

0891
3935
6978
0018
3057
6093
9127
2159
5189
8216

1242
4265
7287
0306
3323
6338

935«
2362

537'
»37»

«3»3
43»5
7386
0384
3380
6
375
93

 6
7

2357
5345
833'

'3 '5
4297
7277
025 ç
3231
6201;
9177
2146

-JL

л
307

Зоб

30
5

304

303

302

301

300

299

298

297

lJ

Pro.

ï
ï
3
4

5
ó
7
«

9

I
г

3
4

Ч
6

7
Я

9

3
4
<;
«
7
u
9

:
r
z

3
4
5
6
7
H

9

1

1

3

4

5
ft
7
a
0

1

í
3
4
î
б

7
H

9

;02
3°
60
9'
Hi

'5'
ISI
III
14»
171

JOI

3°60
90

JÏO

ijl
iSi
21J

»4»
171

OO
3°
60
90

110

Ijo
180
aio
140
170

99
30
во
90
120

I
S
0

179

год

139
гбр

!(;8
3°
60
»9

119

49
179
2O9

2?8

zf.S

97
3°
55
«0
It9

49
178
îoH
I39
167

Pts.



(I6)
ТТ.
4
6
3
6
4

6s66
6
S68
69

1470
7'
72
73
74

75
76

77
78
79

1480
Si
82
83
84
8
5
86
87
88
89

49°
9'
92
93
94
95
96
97
98
99

1500
OI

02
03
04

°£06
°7
N.

O

1652443
5411

8376
1661340

43°'
7261

1670218

6127
9078

1682027
4975
7920

1690864
3805
6744
9682

1702617
555'
8482

1711412
4339
7265

1720188
3110
6029
8947

173 í 863
4776
7688

1740598
35o6

6412
9316

1752218
5118
8016

1760913
3807
6699
959°

1772478
5365
8250

'781133
о

ï

274e

5707
8673
1636
4597
7550
0514

3469
6422
9373
2322
5269
821,
1158
4099
7038
9975
2911
5844
8775
1704
4632

7557
0480
3402
6321
9239
2154
5068
7979
0889
3797
6702
9606
2508
5408
8306
I2O2
4096
6988

9879
2767

5654
*S38
1421
1

LOG
г

3037
6oOí\

8969
1932
48937852
0809

3764
6717
9668
2617
5564
8509
452
4393
7332
0269
3204
6137
9068
'997
4924
7849
°773
3694
6613
9530
2446
5359
8270
1180
4087
6993
9897
2798
5698
8596]
1492!
4386
7278
0168
3056
5942
8826
1709
2

3
3334
6301
9265
222fc

5'8ç
8148
í IOC

4060
7012
9963
2912
5859
8803
1746
4687
7626
0563
3497
6430
9361
2290
S2'?
8142
1065
3986
6905
9822
2737
5650
8561
1471
4378
7283
0187
3088
5988
8885
1781
4675
7567
°457
3345
5231
5115
'997
Я

A R. I T H M

4

3631
6
597
9562
2525
5485
8444
1400

4355
7308
0258
3207
oi 53
9098
2040
4981
7920
0856

379'
6723
9654
2583'
55°9
«434
'357
4278
7'97
01 13
3028

594'
8852
1761
4669

7574
0477
3378
6278
9'75
2071
4964
7856

°745
3633
r
'5'9
9403
2285

~4
P R 0 V 0 R T I O

-l'1902
li>9,2
1«82

I 2

Я 5&
y í8
Ч íS

3
«7
s?
B6

_4
u
и
1 1

„L.6 145 1
6 '4Í
í '44

6

74
n
1^

.L
га-

102

20:

8
ijî ï
131 г
. 130 1

9
rti
60
S9

5
3927
6894
9858
2821
578.
8740
1696
4650
7603
°553
3501
6
4
4«

s N. 14630 L. 165

6
4224

7'9°
°'55
3"7
6077
903s
Ii99j

4946
7898
0848
379''
6742

939
2
 9̂ 86

2335 2629
5

?
-7555

б
У

82i
3
J8

S
o

7

|_40j443

4о8
4
|4377

7017:7310
9947|

OZ
4°

28763168
5802 6095

87*7
1649
4570
7488
0405
3320
6z
33
943
20

5
2

4959

7
86

4

о
7
6
7

3668
6567
?4.б5
2360
2
53

8
45
°34
922

68"08
691
573

Ç
N Л Ь
D
ÏÏÏ
28
18

t 2

7 гу si
ff 2» <7
529 47

9019
1941
4862
7780
0697

3611
6524
9434
2343
5
2
<;o

8155
1057
395^
6857
9754
2649
5543
»434
'3

2
3

421 1

7096
9980
2861

6

i>

3
46
aa
«6

A

T
1 1
II
11

7
452.1
74*7
0451
34' 3
6
373
933'
2287

5 2
4
 1

8193
"43
4091
7°37

99
8 7

2923
586}
88oj

'737
4671
7603
°533
3461
6387

93"
2233
5 '54
8072
0988

3903
6815
9725
26
 34

SSJf
8445
1348
4248
747
0044
2
939
583

2

87
2
3

1612
4499

7385
0268
349

7

8

4817
7783
°747
37°9
666

9
9627
2582
5536
8488
438
4386
733'
02

1Z
6l

9°
20

75
'7
57
94
30

4964
7896
0826
3754
6680

9604
2526
544,')
8364
1280

4 '94
7106
0016
2925
583'

8735
1638
4538
7437
0333
3228
6121
^012
1901
4788

7673
0556
3437
8

R T S.

__£_.
5 '44
4(43
4 Hl

6
7l
7l
11

9
5"4
8o8c
I043
4005
6965
9922
2878

5831
8783
'733
4(180
7626
0569
3VH
6450
9388
2324
547
«189
1119
4046
6972
9856
2818
5737
8Ц5
'57'
4|8

S

7397
0307
3215
6121

9026
1928
4828
7727
0623

35'8
6410
9301
2190
5076

7961
0844
3725

9

D

296

295

294

Z
93

292

291

290

289

288
D

T_
20

2G<

lo

к
13O 2

3 119 í
12« 3

9
5«
Í7
S7

Pro.
296
1 3°
1 5»
3 «P
4 iiB
Ç 148
6 178
7 207

81Í29 z66

295
I 30
i <i9
1 89
4 II»
! 48
6 177

7 2C7

8 236
fi ibfi

294"
I 19
1 ij9
3 Я8
J ИХ

i '47
í 176
? zo(>
3 23Í
J 3ÍÍC

293

í 59
5 SS
. 117

51 "17
170

í°i
J 2U
) 164

292
= P
i«
83

117
14«

'75
ao/)

134
16,

291
Z If

•>*
87

iid
146
»7Í
104
»Л
16:

»ts.



N. i5p8oL. 178 OF N U M B E R S . (17)
N.
1508
og

1510
1 1
12

«3
H
*s16
17
18
«Í9

1520
2l
22
23
24

25
26
27
28
29

1530
3«
32
33
.H
Ъ
1
3
6
37
3«
39

1540

4'
42
43
44

4S
46

47
48

. 49
IÏSO

$1
S«
S3

- H
55
56

. S7
.N.

о
1784013

6892
97

6
9

179264?

55'8
8
3
8
9

i8oi2çg
4.126
6992
9856

1812718
5578
8436

1821292
4'47
6999
9850

1832698
Ч 545
839°

i84'234/
4°75
6914
9752

185258-8
5422
8254

1861084
39

 1Z

6739
95

б
З

1872186

520/

8ог6
1880844

3659
6
4
73

92»5
1892091;

4903
7710

1900514

1
3
Ч6l iS

8
9
1
7

19»«7Ч
45'о

73°4
1920096

2
88б

Ok-.

I

43
o1

7180

0057
2932
5805
8676
1546

44 «3
7278
0142
3004
5864

8722
157»
4432
7284
045

29«3
<;8^о
8б

7
5

1518

4359

7
i

9
8

0036
2871

57°5
«537

'3
6
7

4'95
7021

9846
2668

5489
8308
1125

3941
<>7 Т4
9566
4376
5i8

4

7990
07Q5

3597
6
3
д8

9'97
1994
4790

7583
°375
^105

I

2

45
8
9

746íí

0345
1219
6092
8963
1832

47°о
75

6
5

0428
1290
6150

9007
1863
47'7
75

6
9

0420

3268
6i ц
8
9
59

l8Ç2

4643
7482
0319
3'55
5988
8820
1650
447«
73°4
0128

Z9Í-I
577'
8 5 до
Ч°7
4Z22

703 Ч

9 8 47
гб57
54

6
5

8271
Ю75

3«77
6678
9477
2274

5069
7862
о6

5
4

34+4
2

3
4«77
77^6

0632

35°7
6380

9
2
5°

21 ig

4986
7851
0715
3576
6
435

9
2
9
з

2149
5ОО2

7^54
0
7
0
4

3553
6
399
9244
2086

49
2
 ->

7766
о6о

3

3438
6271
дюз

'93
2

47бо
7586
0.| 10

3
2
31

6о
5
з

8Я
7
2

|68
9

4504
73 '7
Öl 2S

293«
5745
855«
'355
4>57
6958
9757
2553
534»
8142
0933
3723
3

4
5i65
8043
0920
3794
6667
9537
2406

5273
8138
lOOl

}862
6721

9579
2434
5288
^140
0989

i«37
6684
9528
2370
5211
8050
0886
1721
6555
93*6
2215
5°43
7869
0693
3Ç";
t»335
9154
1970
478<;
75^8
0409
-,218
ÓC-2Ó
8832
1636
44387238
0036
28335628
8421
1212

4OO2

4

S
5453
833'
1207
4082
6954
9824
1693

5559
'Ч 2 4

12
8

7

4148
7007

9864
2720

5573
8425
1274

4122
6968
9812
2654
5495

8333
1 170
4005
6838
9669

2498
5326
8151

°975
3797
6617

9435
2252
5066
7879

0690

3499
6307
9112
1916

4718
7518
o;i6

3'«3
5907

«700
1491
4281

5

()

574'
H6i9

«495
43

 6
9

7241
01 1 I

2980

SM
8711

'573
4434
7293
01 50
ic 05
5858
8710

'559
4407

7253
0096

2939
5779
8617

'454
4288
7121
99<;2

2781
5608
«43-1
1257
4
C1
79

6899
97J7
2533
5348
8160

0971
37«o
6587
9393
2196

4998
7798
o

S9
f

3392
6187

8979
1770
4-ÇS9
6

7
6029
8907
1782
4656
7528
0398
3266
о'ЗЗ
8997
IH59
4720

7579

°435
3290
6
 '43
8995
1844

4̂ 9'
7537
0381
3223
6063

8901

'737
4572
7404
OZ
35

3064
589'
8716
1540
4?6i

7181

9999
2815
5629
8441

1252
4061
6868

9'73
2476
5278
8078
0876
3672
6466

9259
2049
4838

7

8

6317
9 '94
2O/C

4943
7

8|
5

0685
3553
6419
9283
2145
5006
7864

0721
3576
6429
9280
2129

197°
7822
0665
3507
6
347
9185
202 1

48Ç5
7687
OíiS

3347
6174
8999
1822
4643
74̂ 3
02̂ 0
3096
59 u
8723

'533
4342
7.48
9953
2757
555*
8357
«'SS
395«
674;
9538
2328
5117
8

Ч
6605
94

Kz

2
35Г
5
2
3'

8102
0972
3840

6706

957°
2
432
1:292
3l 50

1007
3861
0714
95

6
5

2414
5261
S 106
0949
379»
^630

9468
2304
5 «58
7970
080 1

3629
6456
9281
2104

4925

7745
0562
1378
6192
9004

1814
/(622
7429
0234
3037
5838
863?
'435
423'
7021;

98.7
2607

5396

9

U

287

286

285

284

283

182

281

280

179

ь

fro.

284
18
S7
Si
114
141
170

199
JI7
156

283
18

57
85

( 113
[ 14»
> 170
tgS
116

a$S

282

28

S<>
«Í

43
141

> 169
197

! 216

>'*54

28l
t 18

5«
1 84
1 "»
; 141
ï 169
'97

1 »5
) 41

2«0
1 18
I 56

S 84
t Hi
5 '4°
S log
7 Ip6
8 «4
) »51

"79
ï 28
ï j6
3 84
4 u»
S 140
6 167
1 195
8 »3
9 »Jl

Pts.
U



(i8)
N.
155«
59

1560
6i
62
63
64

6S
66
67
68
69

1570
7i
72
73
74
75
76
77
78
79

1580
81
82
83
84

«S
86
«7
88
89

1590
91
92
93
9t
9£96

- 97
98
99

1600
01

02

°3

О

1925675
8461

1931246
4029
68io
9590

1942367

5H3
7918

19̂ 0690
34

6
'

6229
8997

190Г702

45*5
7287

1970047

2806
5562
«3'7

1981070
3821

6571
9319

1992065
4809

75S
2

2000293
3°32
5769
8505.

2011239

397'
0702
943»

2022158
4883

7607
2030329

3049
5768
8485

2041200
39'3
6625
9335

N. o

~D
»71
Ï7«
~\L»754
*7lS4

3
8z
8i

I
5953
8740
1524
43°7
7088
9868
2645
5421
8195
0967
3738
6506

9273
2038
4802
7563
0323
3081
5838
8592
I34Í
4096
6846
9593
Z339
5°«3
7826
05(37
3306
6043
8778
1512
4244
6975
9703
2430
5156
7879
0601
332'
6040
S756
1471
4185
6896
9606

Lo G A
a

6232
9018
1803
4585
7366
°4S2923
5698
8472
1244
4014
6783
955°
23'5
5078
7839
0599

3357
6i,3
8868
1620
437«
7121
9868
2614
53i8
8100
0841
3579
63'7
9-52
1786

45 '7
7248
9976
2703
42«
8151
0873
3593
631 1
£,028

'743
4456
7167
9877

1 2
P R O P O I
4U-
ICjlTj*

loglijo

6
,63
6,

_7_

i9<
I PC

3
RI Т И

4
6511)6789
92979575
2081
4864
7644
0423
3200

5976

8749
152!
4291
7060

9826
2S9Í

5354
8115
0875
ЗбЗЗ
6389

9H3
1896
4646

7395
0143
2888
5
6
3
2

«374
11,5
3853
6590
93

2
5

2059

479
1

75-21
0249
2976
5700

8424
1145
3865
6583
9299

2014
47

Z
7

7438
0148

_3
1 T I

8
'»182
)II7 ï

Z359
5142
7922
0701
3478
0253
9027
'798
4568
7̂ 6
о юз
28Ó7
5630
8391
MCI

3908
6664
94'»
2171
4921
7670
0417
3163
59
о6
86

4
8

'3*9
4127
680

4

9599
2332

j Об
4

7794
0522
3248
Î973
8696
1417
4>37
6855
957'
228S
49981

77°9!
04.19

'5
7o68
9«S4
263^
5420
8200
o97Q
375°
ÒS3'
9304
2075
4845
7613

°379
344
5907
8667
1427
4184
6940
9694
2446
5196

7945
0692
3437
6181
8922
1662
4401
7'37
9872
2605

5337
8066
0794
3521
6245
8968
1689
4409
7126
9842

2557
5269
798o
0690

4 5
õ Sj д í
9_
4Í
44

I

if

)_ i
Ю »7

9 *7

2

í<
í.

M a
6

7347
0132
2916
5698
8478
1257
4°33
6808
958,
Z353
5122
7890
0656
3420
6183
8943
1702
4460
72,5
9969
2721
Í47'
?22o
0967
37'2
64559197
'9364674
7411
0146
2879
5610
8339
1067
3793
6518
9240
1961
4681
7398
01 14
2828
55418251
0960

6
3

i«i
1-81

N.
7

7625
0411
3'94
S976
8756
'534
43"
7086
98Sb
2630
5399
8167
0932
3697
6459
9219
1978

4735
749'
0244
2906
5Д6
«495
1241
3986
6729
947'
22IO

4<548

7684
0419

3'5
2

5883
8612
'34°
4066
6790

95 '2
2233
4952
7670
°t8<;

3099
5812
8522
1231

7

_4_
job
m8

1

_5_
l
'3i

8
7904
0689
3473
6254
9°34
1812
4588

7363
0136
2907
5676
8443

1209
3973
6
735
9495
2254

501 1
7766
0520
3
2
7'

602 J

8769
15)6
4260
7003
9745
2484
5222
7958
0692
342Ç
6156
8885
1612
433«
7062
9785
2505
5224
794'
0657

3371
6083
8793
1502
8

s.
6-
iüT
1,61

7
18
18

IS58o L. !Q3

9
8183
096 i

3751
6532
9312
2OQO
4866

7640
°4'3
3«84
5953
8720
.485
4249
701 1
977'
Z530
5287
8042
0795
3546
6296
9044
1790
4535
7278
0019
2758
5496
8231
0966
3698
6429
9158
1885
4611
7ÎK
0057
2777
5496
8213
OQ28

3642
6354
9064
1771
9

8
91161
S2ISJ

ir

278

277

276

275

274

273

272

271

D"

9_

Pró.
278
i 28
г
 5
6

3 B3
4 ni

5 »39
S 167

7 '95
S zu

9 *S°

277
i zB

* 55
3 «3
4 ni

5 139
6 1 66

7 194
ä 111

3 149

276
I 18

» 5*
3 «3
f IIO
J !38
6 166
7 ipj
В ill
3 »48
2
75

ï 18
1 Í5
Î 8j
1 I 10

5 138
> 165

Jl>3
i zzo
14»

274

"7
1 Î5
J 8z
t no
• l|7
) 164
191

I 119
»47

273
17

1 55
1 8i
> 1.09
> J37
3 164
J 191
' *i8
) »46

PuJ



W. 16040 L. 205 OF N U M B E R S . ( 19 )j
N.
1604

°I06

°708
•09

1610
il
12

'3
»4

!§
»?18
19

1620
21

23

23

24

Z
S
26
27
28
29

1630

3»
32
33
34

Й
37
38
39

1040
4>
42

43
44

45
46
47
48
49

1650
5'
S

2

S3
U.

о ï i
2052044

475°
7455

2060159
2860
5560
8259

2070955
.365?
6344
903?

2081725
4414
7100
9785

2̂ 92468
5150
783°

2100508
3»8S
5860

»534
21 11205

3876

6544

921 1

2121876

454°
7202
9862

Z 1 3 2 Ç 2 1

S178

7833
2140487

3»39
5790

«43«
2151086

3732
6376
9018

2161659
4298
6936
9572

2172207

4839
747'

2180100
2729
о

2
3»4
5021
7726
0429
З'З»
5830
8
S
2
9

1225
3920
6013
9304
1994
4682
7369
0054
2
737
5418
8098
0776

3453
6128

8801
1472

4'4
г

Ó8n
9477
2142
4806
7468
0128
2786

5443
8098
0752
3404
6°55
«7°3
'35°
3996
6640
Q282

1923

4562

72ОО

9836

2470

S'°3
7734
0363
2991

2 1 3
2585

5292
7096
0699

34°'
бюо

«798
»495
4»89
6882
9573
2263
495"
7б37
0322
з°°<;
5686
8366
1044
37

2
<>

6395
9068
1740
4409
7078
9744
2409
5072
7734
0394
3°5

2

5709
8364
1017
3669
6319

8968
1615
4260
6904
9546

2187
4826
7463
0099

2733
5366
7997
0020

3254

2856
55

6z

8267
0969
3

6
7»

6370
9068
1764
4459
7151
9842

2532
5220
7906
0590
3273

5954
8634
1312
3988
6662

9335
2007
4676
7344
ООН

2075
5338
8ooo
0660
33 »8

5974
8629
1283

3934
6584

9*33
1880

45
2
5

7169
9811
2451
5090
7727
°3

6
3

2997
5629
8260
0889
35'7

4
3'2

7

5«33
«537
1240
394'
6640

9338
2034
4728
7421
Ol I 1

2801
5488

8'74
0859

354'
6222
8902
»579
4255
6930

9603
2274
4943
761 1
0277

2942
5605
8266
0926
3584
6240
8895
1548
4199
6849

9498
2144
4789
7433
0075

2715
535-4
7991
0626
3260

5892
8523
1152
3779

i 1 2 1 s 1 4

1 5
13397
6103
8807
1510
4211
6910

9607
2303
4997
7690
0380

3070
5757
8443
1127
3810
6490
9170
l8

47

4523
7»97

9»7°
2541
5210
7878
0544

3208
5871
8532
1 191
3«49
6505
9160
»813
4464
7114

9762
2409
5°54
7697
°339
2979
5617
8254
0890
3523
6155
8786
1415
4042

S

0

3668

í>374
9078
1780
4481
7180

9877
2573
5267
7959
0649

333»
богб
8

7
ii

»395
4078

6758
9437
2115
4790
74

6
4

°'37
2808
5477
8144
0810

3474
6137
8798
'457
4115
6771
9425
iO

7
b

4730
7379
0027
2673
53'«
7961
0603

3
2
43

5881
«518
"53
3786

6418
9049
1677
43°5
0

7 1 8
3939l4

2
°9

6644
9348
2050
475»
7449
0147
2842
553б
8228
0918

360?
6294
8980
1664
4346

7
О2б

97°5
2382
5058
773

 2

0404

3°7S
5744
8411
»°77

374»
6403
9064

«7
2
3

438i

7°37
9691
2343
4995
7644

0292
2938
55«3
8226
0867

350
70145

8781
1416
4050

6682
931

2

1940
4567

7

6915
9618
2320
5021
77«9
0416
3112
9805
8497
ii «7

3870
6563
9248
»932
4614

7294
9973
2650

53*5
7999
0671
3H

Z

бою

ÏÏ
4°°7
6669
933°
1989
4646
7302
9956
2600
5260
7909
0556
3203
5847
8490
"3"
377'
6409
9045
1680
43 13
6945
9575
2203
4830

9
4480

7i8S9889
2590
5291
7989
Ob86
3381
6074
8766
456

4»45
6832
95>7
22OO

4882

7SÒ2

0241

2918

5593
8266
0938
3609
6277
8944
1610

4*73
6935
9596
2255
4912
7568
0221
2874

552S
«'74
0821
3467
6111
8754
'395
4034
6672
9309
»943
4576
7208
9838
2466
5092

D

270

269

268

267

266

265

.,264

263

Pro.
268
1 *7
» S4
3 »o
^ 107
5 '34
) IÖI

7 188
Ч 214

P »4'

267

l »7

« S3
] 80
\ 107

5 '34
Ь 1бо

1 187
ä 114
í »4°

2бб

1 »7
1
 *3
3 So
. 106

S '33
í 1 6o
Г 186
32IJ

» *3P

26
S

ï a7
» S3
; 8o
\ 106

l'3*5 «S9
; ГоЗ
ä zu
p IÍ9
264
I 16
> Í3
3 79
4 Юб
S '3*
S Ij8

7 185
3 Hl
í 138

263
l art

» sj
3 7V
í lOi
S 13*
S Ij8
? «84
в 110

P IJ7

8 1 9 IDiPts.



'ao) L O G A R I T H M S N. 16540
N.
1654 ^

jó
57
5»
59

1660
61
62

^
64
65
66
67
68
69

1670
71

7Z

73
74
75
76
77
78
79

1680
%
%<
8
84

?oc

87
8Я

/8ç
lópc

9
95

9.'
9'
9.
9í
9
9
9

N,

o

^53555
7980 f

190603 c
3225.
5»45
8464

201081
3696
6310
8922

2211533
4142
6750
935"5

2221960
4563
71.65
9764

2232363
4959
7555

2240148
2740
533'
7920

2250507

3°93
5677
8260

2260841
34ZI

5999
8576

2271 151
3724
6296
886/

2281431!
400;
6S7c

1- 9'3'
229169-

3 425
r 681
1 937
3*30193

0

I

618
242

3866
!4«7
110J

Î720
'34Z
3958
5571
9184
J 794
44°3
7011
9617
2221

4824

7425
0024
2622
S2I9

7814
0407
2999
Sîsio
8178
0766

3351
5935
8518
1099
3679
6257
8833
1408
3982
6554
9'2>l

1 IOC)'

|-4z6c
36826
^939C

7 195
45'
?7°7
7963
\ 218

I

a
88o C
5°5*
128 1

7494
;3б9б
W í
1604
1-219
S833
?445
20ÇJ

4б64

7271
9«77
2481
со84

7Û8S
0284
2882

5479
«073
0667

258
5«49
8 43 7
1024

Зою
6 194
«776
"357
3937
6 5 i 5

9091
i666
4239
6811

9381
'95е

451/
7°8;
964;
22OÍ

47/'
1 733
39»8
3244

2

3
'43 и

?6?9
3901
|.оп ^
1631 í
?249'
866.

Н«1-
7094
3706
2316

4.925
7532

0138
274'
5344
7945
0544
ЗЧ2

Í73S
«333
0926
35'7
6ю7
8696
1283
3868
"45 2

9°34
1615
4 '94
"6772

934«
'923
449б

7068

963Í
> 22pí

4774
733Í

ï 99°.
)246(

J02-

з|75«
5 OI4

$270

. 3

4
4°5
030
652
г273
>«93
? 5 > '
!12~

I-742

7355
7967
Z577
5186
7793
0398
3002
5604
8205
0804
3402
5998
8592
1185
3777
6366
8955
1541
4127
6710
9293
1873
445 2
-»o^o
9606
2180
4753
7325
9895
2463
5030

>7596

0159
'} 2722
75283
57842
\ 0400
ï 2956

4

5
5608 ó
32925
19142
И354
7 » 5 5 7
9773|«
2389 :
5°°3
7617-
0228 с
2838
5446
8053
0658
3262
5864

8465!
1064
3661
6257
8852
1444
40} 6
662;
9213
1800

•1-3 »5
6969
955'
2131
4710
7288
9863
2438
501 1
7582
0152
27ÍC528;785;
0416
297i

553S
809
Обс(

' 32>
5

P R O l> 0 R T 1 O N Л
D
ist
» l i

1 z|3
2 6 5 * 7 7
16 о|77

4 í
Ol 11

02 11

6

ï 154 '
' 'Î4 ï

7 «
7í> ioj
75 *04

9
I jO

130

1)
2 M

» S I

i.

6 l 7 j 8 _
93071937
5549
1772
7975
4177

>оз4!с
.6505

261; <

7878?

7489 t

5099

Í7°7
!*3H
3919
3522

6124
8725
'324
v;zi
6517
9111
1704
4295
6884
9472
?'°59
4644
727.7
9809
2389
4968

7545
0121

2695

5268

7«35
0405
2977
554:
8iot
067;
3 2 3<
579.
»35'
091
346

6

8i6c
439?
0595
678/

7296 c

"Â
526

i '39
3750
?ß6o
5968
•^574
i '79
3783
''384
8985
'583
4181
6776
937°
1963
4554
7'43
97.3'
Í3.1Z
4902
74850067
2647
5226
7803
0378
2953
55258096
o66í
з 2з:
5 8oc
836,
092Í

1-349'
6o ;
86o
1 16

7 3 7 2

7

4557
o79 c
70l ;
321 ;
94° *

> 5 5 8 <
'73

-788
Цоо
IO1 I

]62l|

Ü229

8835
1440

4°43
6645
9245
.843
И4°
/036
9630
2222

4813
7402

9990

2576

5160

7743
0325
2905
5484
Kode
обзС
Згк
5.782
835:
092,
349е

6os-
862

п8

374
i6 3o
?8*6
7 Ч2

3 397
8

9
7'8.
341
963
5»3 2

izoz
3819

Î43Ç
$04.9
i66i
1272
?8Sz
6489
909;
1700
43°3
6905

95°5
2103
4700
7*95
9889
2481
5072
7661
0248
2834
5419
8001
«583
3'63
5741
8318
0893
3467
6035
H Ó I C

• "75
374/

7 6 3 1 -
887*

> '44
5400
7656
5 9' z
3 167
«423

L.a
ï) P

2
)
г

62Î

6
7
8
у

ZÓI '
I
3
4
S
6
7
H

;6o p

!
г
3
4
5
il

*59í'
j

258

257
)

5256

9 »
1' Л R T S,

2 3

25 íi 7«
» S S' »6

4 5
101 И

loi i t

ó
7 Чг

7 "SI

71 >
17«Up

17^]»°

* 9
3 *Z9
1228

18
ro.
62

гб
5г

7P
105
131
'S?I»J
IIO

136

61
16

5г

78
Ю4

'3''57
I83

209
13S

z6o
ÏO

51

7»
104
J 50
1(6
J«l
»08

Lií*
259
i 26
г il
3 78
4 »04
5 130
б 155
7 l«i
и 207
9 г\г

2S8
1 16
г si
1 77
4 '03
S 119
6 155
7 181
S 206

9 13*

?57
l гб
ï Я
.? 77
4 юз
S 1г9
Ь I f4
7 iRo
R гпЛ
9 13'

Pts,



>I. 17000 L. 230 OF Nu M SERS. (*')

"NT
1700
01
02
03
04

°206
°708
09

1710
1 1
12

'3

'4

Ч
10
17
18
'9

Î720
ZI

22

23
24

25
ZÓ

27

28

29

I730

31

32

33
34
35
36
37
38
39

>74Q
4i
42
43
Л
45
4
6
47
4«
49

'N.

о
2304489

7043
9
59
6

2312146
4696

7244
9790

2322335
4879
7421

99
6i

2332500

S°38
7S74

2340108

2641
5173
7703

2350232

2759
5284
7809

2360331
2853
5373

ï

4745
7298

9851
2401
4951
7499
0045
2590
5 '33
7675
0215
2754
5291
7827
0362
2894
5426
7956
0484
3°n

5537
8061
0584
3'°5
5625

78918143
23704080660

29233>75
5437|5689
7950:8201

2380461
2971
5479
7986

2390491

2995
5497
7998

2400498
2996

0712
3122

573°
8236
0741

3245
?747
8248
0748
3246

'5492Î5742
79881*237

2410482̂ 73 1
2.9743223
5465i57H
7954

2420442
2929
S4H
7898
о

8203
0691

3-7»5663
8146

I

2

5000

7554
OIOO

2656
5206

7753
0299
2844
5387
7929

0469
3008

5545
8081
0615

3H8
5679
8209

°737
3264

5789
«3 '3
0836

3357
5876

8394
0911
3426
5940
8452

0963
3472
5980
8487
0092

3495
5998
8498
0997

3495
5992
8487
0980

347
2

5963
8452
0940
3426
5911
8395
2

3
5256
7809
0361
291 1
5460

8008
°554
3098
5641
8183

0723
3262

5799
8334
0868

34°'
5932
8462
0990

35'7
6042
8566
1088
3609
6128
8646
1 163
3678
6191
8703

1214
3723
6231
8737
ï .-42

374fj
624«
8748
1247
3745
6241
8736
1229
3721
6212
8701
1189
3675
6160
8643

3

4
55'1
8064
0616
3166
57 '5
826}
0808
3353
5896
«437
0977

ll\\
8588
П22

36;4

6l8
S

87,5

1243

3769

6294

88l8

1340

386l

6380

8898

I4I
4

3929
Ö443
«9Í5
1465
3974
6482
8988
'493
399(1
b498
8998
'497
3995
6491
8985
479
397°
6461
8950
'437
3923
6408
8891

4

5
5766
8320
0871
3421
597°
8517
1063
3607
6150
8691
1231
3769
6306
8841
'375
39°7
6438
8967
'495
4022

6547
9070
1592
4"3
6632
9150
JÓ66

4181
6694
9206
1716
4225
6732
9238
«743
4246
6748
924$
'747
4244
(3740
9235
1728
4220
6710
9199
1686
4172
6656
9'39
S

6
6022
8575
1 126
3676
6225
8772
'3'7
3861
6404
8945

485
4023
Ó559
9095
1628
4160
6691
9220
1748
4274
6799
9323
1844
43б5
6884

9401
1917
4432
6945
9457
1967
4476
6983
9489
'993
4496
6998
9498

«997
4494
6990
9484

'977
4469
0959

9447
'935
4420
6905
9388

6

7
б2

7
7

8830
1381
393'
6480
9026
1

57
2

4110
66

S
8

9199

'739
4277
6813
9348
1881
4414
6944

9473
2OO1

4;27

7052

9575
2097
4617
7'3

6

9653
2169
4683
7196
9708

2218
4727
7
г
34

9739
2244

4747
7248
9748
2247
4744
7239
9734
2226
4718
7208

9696
2183
4669
7' 53
9636

7

8

6532
9085
1636
4186
6734
9281
1826
437°
6912
9453
1992
4530
7067
9601
2'35
4667
7'97
9726
2253
4779

73°4
9827

2349
4869
7387
9905
2420
4935
744«
9959
2469

4977
7484
999°
2494

4997
7498
9998
2496
4993
7489
99

8
3

2476
4967
7457

9945
2432
49'7
7401
9884

8

9
6788

934°
1891
444'
6989

9536
2081
4624
7166
9707

2246
4784
7320
9855
2388

4920

745°
9979
2506
5032

755
6

0079
2601
J12I

7
6
39

0156
2672
5186
7699
02 1 о

2720
5228

7735
0240
2
744

5
2
47

7748
0248
2746
5243

7738
0232
2725
5216
7705

0194
2680
5166
7650
0132

9

]J

Z
55

254

253

252

251

250

249

D

Pro.

252
ï *5
г so
3 7<J
t 1OI
í 116
5 !SI
7 '7*
it 101

9 "7

251
ï 15
ï 50
5 75
t I oo
; 116
5,Si
7 l?6
Í 101
p ггб

2
5°ï is

l 50
3 75
f IOO

ï 1*5
5 ISO
? 175
3 100
? *»5

249
i xi
> SO
í 75
. IOO

S «5
S I<9
! 174
' '99
p 1*4
248
i »s
» 50
3 74
t 99
S "4
s 14»
J 174
ü 198
9 «3

247
« »S
I 49
3 74
f . 99
5 "4
S 148
7 173
8 198
9 111

Pts.



22) L O G A R I T H M S , N. 17500 L. 243
Ti.
1750
5"
S*
Sí
H
ss
56

îî
5?

1760
61
62

£'64
65
66
67
68
69

1770
7172
73
7*
7576
77
78
79

1780
81
82

!384
85
88
87
88
89

1790
9i
92
93
94
9Í
96
97
9«
9Í
N.

0

5430380
286l

534»
7819

2440296
2771
5*45
7718

2450189
2658
5127
7594

2460059
2523
4986

7447
9907

2472365
4823
7 »7*
9753

2482186
4<537

, 7087
, 95 З6

2491984
4430
68

7
4

93'8
2501759

4200
6639
9077

*5«'513
3949
6382
8815

2527246
3
6
75

6103

8530
2530956

3380
5»°3
8224

2549645
3063
5481
7897

2550312

О

I
7629
J 109
5589
4067
Э
543
3019
5492
796s
0436
2905

5373
7840
0306
2769
523?

7693

°Jt
5
'
3

зал ï
$6В
75H
9978
2431
4882
733

2

9781
2228
4674
7119
9562
2004

4444
6883
9321
«757
4192
6625
9058
1489
3918
6346

»773
ugí
3622
6045
8466
ОЙ8Е
3305
5722
8/38
OÇÇ3
I

2

'»77
3357
5»37
»315
0791
3266
574°
8212
0683
342
5620
8087
0552
3016
547«
7939
0399
2857
5314
7769
0223
2676
5'27
7577
0026

2473
4919
7363
9806
2248
4688
7127
9564
200 1
4435

3«125
3605
5o8c
M*!
1039

354
59«7
8459
0930
3399
5867
8333
0798
3262
5724
8185
0645
3»°3
5559
8015
0469
2921
5372
78zz
0271
2718
S'63
7607
0050
2492

4932
737 '
.9808
2244
4679

6869 7112
93019544
I732II97S
4161 440,5
6589 6832
9016
1441
3865
6287
8709
I12a

3547
5964
8380
°79d
í 2

9258
168}
4107
|652Ç
|895I

I37C
Э785
620£

8621
tô í
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2953
3730
45°7

\
г
\
Ъ

бобо
6836
7613
8389
9165
994 >
0717
1492

,S

6

3399
4182
4964
574

6

6528
7310
8091

8*73
9654
°435
1217
1998
2778
3559
434°
5120
5900
6680
7460
8240
9020
9799
0579
1358
2137
2916
3695
4474
5252
6031
6809
75

8
7

8365
9H3
9921
0698
1476
2253
3030
3807
4584
536«
6138
6914
7690
8467
9
Z
43

0019
0794
1570
6

7
3478
4260
5°4z
5824
6606
7388
8)70
8951
9732
°5H
1295
2076
2856
3637
4418

5198
5978
6758
7538
8318

9098
9877
0657
1436
2215

2994
3773
4552
533°
6108

6887
7665
«443
9221
9998
0776
1554
2331
3108
3885
4662
5439
621;
6992
7768
8544
9320
0096
0872
1648

1

s
355

6

4338
5120
5902
6684
7466
8248
9029
9810
0592

'373
2154

2934
374
4496
5276
6056
6836
7616
8396
9176
9955
°73S
1514
2293
3072
3851
4629
5408
6186
6965
7743
8521
9299
0076
0854
1631
2409
3186
39

6
3

4740
5516
6293
7069
7846
8622
9398
0174
0950
1725
8

9
3
6
34

4416
5'99

№6762

7544
8326
9107
9889
0670
1451
2232.
3°i?
3793
4574
5354
6i34
6914
7694
8474

9
2
54

0033
0813
1592
237'

3«5°
3929
47°7
5486
6264
7042
7821
859»
9376
0154
0932
1709
2486
3263
4040
4817
5594
6371
7 '47
79

Z
3

8699
9475
0251
1027
1803

9

D

78

D

Pró

79
I 8
г i6

3 *3
4 J»
S 40

6 47

V 15
S 63

9 7»

78
1 8
l 16

3 »3
4 31

5 3P
6 47
7 SS
8 61

9 70

Pis
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N
5600
01

02
03
JH

"07
08
09

5610
1 1
12

«3

_H

'7
18
19

5620
21
22

24

27
28
29

5630

31

32
33
34
35
36
37
38
39

5640
41
42
43

47
48
49
N

o
7481880

2656
3431
4206
4981
575°
6,53l
7306
8080
8.854
9629

7490403
M77
19 í°
2724
3498
4271
j<?44
5817
6590
73бз
8136
8908
9681

7500453
1225
1997
2769
3541
43'2
5084

7398
8168

8939
9710

7510480
1251
2021

2791

356l

4331
5IOI

5870

6639

74°9
8178

8947

9716

O

I

1958
2733
35094284

8 '57
8932
9706
9480
Л54
2028
2801

3575
4348
5122

5895
6668
7440
8213
8986
9758
0530
1302
2074
2846
3618
4390
5161
5932
6704
7475
8246
9016
9787
°557
1328
2098
2868
3638
4408
5177
5947
6716
7486
8255
9024
9793
- i

2

2035
28ll

3586

4.3
6
'

5I3
6

59M
6686
7460
8235
9009

9783
°557
1331
2105
2879
3652
4426
5'99
S97

2

6745
7518
8290
9063
9835
0608
1380
2152
2924
3695
446.7
5238
бою
6
7
8i

7552
8323
9093
9864
0634
1405
2175
2945
37'5
4485
52S4
6024
6793
75

6
3

8332
9101
9870

2

3
2113

2888

3664

4439
5214

5989
6763
7S38
8312
9°8,7
986;
0635
1409
2183
2956

4
2190
2966
374«
4516
5291

6066
6841
7615
8390
9164

9938
0712
1486
2260
3°34

37303807
45034580
52765353
60496127
68226899

7595:7672
83688445
91409217
99139990
0685 0762)

HS7
2229
3001
3772
4544
53'5
6087
6858
7629
8400
9170
9941
O7II

1482

3O22

3792

4562

5331
6lOI

6870

7639
8409

9178

9946

3

2306
3078
3850
4621

PF£164693577068477924700180789
459
2329
3099
3869
4639
5408
6178
6947
7716
8485
9254
0023
4

S
2268
3°43
3819
4594
53б9
J6

I44

16918
7Ó93
8467
9242
0016
0790
1564
2337
3111
3884
4658
543'
6204
6977

775°
8522
9295
0067
0839
1ÓII

2383
345
3927
4698
547°
6241
7012
7783
8554
9325
0095
0866
1636
2406
3176
3946
4716
5485
6255
7024
7793
8562
9331
OIOO

5

b
2346
3121
3896
4671
5446
6221
6996
7770
8S45
93'9
0093
0867
1641
2415
3188
3962
4735
5508
6281
7°54

7
2423
3198
3974
4749
5524
6299
7073
7848
8622
9396
0170
0944
1718
2492
3266
4°39
4812
5585
6358
7131

78277904
85998677
93729449
01440221
0916,0994

В
2501
3276
40

S
i

4826
5601
6376
7151
7925
8700
9474
0248
1O22

1796

2
S
6
9

3343
4116
4890
5663
6436
7209

798i
8754
9526
0299
1071

2
4
6о

!
25з8 2615

323233093387
4004408114158
4775;4

8
53;493o

5547'5624|570i
631863956472
708971667243
786079378014
8631870818785
V4Q2
0172
0943
1713
2483
3253
4023
4793
5502
6332
7101

7
8
7
o

8639
940Й
0177

6

9479
0249
1020

1790
2560

3330
4i oo
4870
5639
6409
7178
7947
8716
9485
0254
7

9556
0326
1097
1867
2637

34°7
4177
4947
5716
6486

725S
8024
8793
9562
0331
8

9
2578
3354
4129
4904
5
6
79

6
453

îoo3
8777
9SS»
0325
1099
«873
2647
3420
4194
4967
574°
6S'3
7286
8059
8831
9604
0376
1148
1920
2692
34<54
423S
5007
5778
6549
7320
iogi
8862
9633
0403
474
1944
274
3484
4254
5024

IP!
7332
8101
887o
96390408
9

D

77

(99)
Pro

73
i s
z i«

3 »3
+ 3«
J 39
в
 4
7

7 SS
ti иг

ff 10

77,
I 8
г ij
J »3
4 î«
5 39
« 46
7 Î4
8 ба
9 бо

Pts
JN Ä
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N

Sósc
5
5!
5:
JLd
55
5<
57
5*
55

S66c
61
62

Î364
6S66
67
68
69

5670
71

' 72
73
74-
75
76

. 77

?8
79

0
0

 «
L

O
O

 .P
O

..
»
!
 0

0
 0

0
 .
0
0

 
0
0

 0
0

O
 

oo
*j

 -
о
,\

л
 |

-f
- 

о
» 

N
 

ь.
 о

5690
9
1

9
2

93
2±.
95
9
6
97
9
8

-99
К'

о
7520484

125:
2022

?79
С

'355*

43«
5Ö91
5?6î
6Ó2J

7397
8164
8933
9695

753°46í
123 2

"í&s
2760
3532
4*9«
5065

65-96
736.2
8128
8893

9659
754.0424

1189
»9Í4
2'fHg
348.3
42.4»
SO »a
S7.77
654,1

73°5
8069
8832
95.96

7550359
u 2.3
1886
2649
34 r?
4' 7.5.
4937
$7'°°
6462
7*4
7987

,:_b-̂ 4-

i
056
«33<
20Ç{
286;

Зб35

4403

5'7
S93S
67o£
7474
8241
90OÍ
9775
°542
'3°9
2076
284.2
3609
4375
541

6673
7439
8204
8970

9735
0500
1265
2030
2795
3560
4324
5089

$36617
738i
8145
8909
9672
0436
1199
1:962
Z725
Í488
W'
>o«4
>77*o
553Й

№{063
-j>~

2

063?
140;
2i 75
2944
3712

448c
5248
6015
6783
755

e

8318
9085
9852
0619
«386
2152
2919
3685
445

2

5218
5984
6750
75 » 5
8281
9046
9812
°577
»342
2107
2872
636

4401
5165

©
ЙЙ
8985
9749
0512

'»W
2038
2802
35б4
«27

Ш»
tf$*
56ij
3̂77

J f 39
~í~

3
0715
1484
2252
302C

3788
4556
53*4
6092
686с
7627
8
39
4

9102

98*8
0690
1462

2229
2996
3762
4528
5294
6060
6826
759

2

»357
9123
9888
o6

S
3

1418
2183
2948

4
079
i

S
6

232
309
386
463
54°
616
6
93
77
o

847
923
000

0
77
2

1539

2306

3072

3839
6̂05

5371
6,37
6903
7668
»434
9199
9965
0730
'495
2260
3025

37i337
8
9

44774554
52425318
60066082
67706846

7534
8298
9061
9825
0588

'352
z i'i 5
z8

7
'8

3641
и°э
iffiè
»9̂ 9
3691
'№
Í2J5

.3-4

7610
»374
3138
99°l
0665
1428
г\д\
1954
57'7
М-Зо

)
Z
42

ÍOÒc5767
'529
{291

-4

5
086
163
240
317
394
471
I47624
701
778
854
93 «
008
084
161
238
3H
391
468
5448
62.4
6979
7745
851
9276
0041
0806
1571
2336
3101
3866
4630
5394
6159
692;
7687
8450
9214
9978
0741
1504
2267
3030
3793
4556

53 '9
608163A76963363
5

6
0946
174
2483
3451
4019

4787
5555
6322
7090
78S7
8625
9392
0159
0926
1692
2459
3226
3992
4758
5524
6290
7056
7822
8587
9353
0118
0883
648

2413
3178

942
4707

47«
235
999

763
527
290
054
817

S«'
344
107
870

6̂ 2
39S
'57
920 <
682-
444 i
4

7
1021
I79I

2559
3328
4096

4864

563I
6399
7167

7934
8701
94.69
0236
1 002
1769
2536
3302
4069
4835
5601
6367
7' 33
7898
8664
9429
0194
0959
1724
2489
32Ç4
4019
4783
5547
6311
7076
7839
8603
9367
0130
0894
IÓ57
2420
3«8з
3940
*7°9"
£47 >
5*33
S9$6
77S.8.
5520

•/?-•[ •

8
1099
I86Í
2636
3404
4172
494°
57»8
6476
7 243
Soi
8778
9545
0312
1О
79

1846
2ÓI2

3379
4'45
49"
5°77
6443
7209
7975
8740
95об

о??
1

1036
i8oi
25̂ 66
3330
4°95
4
8
59

5624
6388
7>52

7916
86Йо
944̂ 3
o2í>7
0970
'733
Ч9

б

з:
2
59

f02Í

tfíf
5547
3310
7°7"2
?Щ
»596
.4-,

9
M7Í
1 94
271
348
4249
5017
5785
6553
7320
8088
8855
9622
0389
1156
1922
2689
3455
4222
4988
5754
6520
7286
$051
8817
9582

°347
II 12

8.77
2642
3407
4171
493*5
700
6464
228

992
756
?520

Z8|
046

8 to
573
336
098
*86f
024
386
I48
910
Í073

-p.

D

•

-P

Pro

77
i ;
г ï j
3 »î
4 3'
S 39
tf 46
7 S4
8 il
9 69

76
8
M
*3
3°
38
46
5}
61
68

Pw.
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fí"

S 7po
01
02
03
04

°Iоб

°7o8
09

5710
u
12

13
_H

1516
17
18
19

5720
21

22
23

jM
2
S
26
2728
29

573°
3
1

32
33
J4
35
36

8
39

5740
41
42
43
44

s
47
48
49

-N-

o

7558749
.95«°

7560272
»034
1795
2556
33i8
4079
4840
5660

6361
7122
7882
8642
9402

7570162
0922
1682
2442
3201

3960
47 » 9
5479

ÏZ46996

7755
8513
9272

7580030
0788
1546
2304
3062
3819
4577
5334
6091
6848
7605
8362
9119
9875

7590632
1388
2144
2900
3656
4412
5168
594
0 •_

ï
8825
9587
034«
1110
1871
2633
3394
445
4916
5677
6437
7198
7958
8718
9478
0238
0998
1758
2517
3277
4036
4795
5554
6313
7072

7831
8589
9348
0106
0864
1622
2380
3138
3895
4653
5410
6167
6924
7681
8438

9>95
9951
0708
»464
222O

2976

373*
4488

5243
5999
~ï_.

•2

890!
9663
0424
ii86
'947
2709

3470
423'
499 z
5753
°5'3
7274
8034
8794
9554
0314
1074
1834
2593
3353
4112
4871
5630
6389
7148
7907
8665
9423
0182
0940
1698
2456
32i3
397 «
4728
5486
6243
7OOO
7757
8SH
9270
0027
0783
«539
2296
3052
3807
45бЗ
SJ'9
6074
_A..

3
8977
9739
0501
1262
2024

2785
354

6

4307
5068
5829
6589
7350
Suo
8870
9
6
3P

0390
1150
1910
2669
3429
4188
4947

I
7
?6465

722Í

7982
374I

9499
0258
1010

'774
253>
3289
4047
4804
5561
6315
7076
7332
85851
9340
01020859
1615
2371
42J3884
4639
5394
6:150

._3~

4j
9°53
9815
0577
133»
2IOO

286l

3622

4383

544
5905
6665
7426
8186
8946
9706
0466
1226
1986
2745
35°5
4264
5023
5782
6541
7300
8058
8817
9575
°333
1091
1849
2607
3365
4122
4880
5<J37
6394
7151
7908
8665

94«0178
09J4
1091
«447
32o3
3959
47. «4
147«?
6225
«A~

5
9'3°
9891
°6S3
44
2176
Z937
3698
4459
5220
5981
6741
7502
8262
9022
9782
0542
1302
2062
2821
3S8i
4340
5099

^8
6017
7376

8i34
8893
9651
0409
1167
1025
2683
3441
4198
4956

574
6470
7227
7984
874»

9497
0254
IO10
1766
2522
3278
4034
4790
55,45
6301
..£

&
9206
9967
0729
49'
2252
3013
3774
4535
5296
6057
6817
7578
8338
9098
9858
0618
Í378
2138
2897
Зб57
4416
5'75
5934
6693
745 >
8210
8968
9727
0485
1 243
2OOI

2759

35
l6

4274
5031

F
8
t6546

73°3
8060
8816

9573
0329
1086
1842
2598

3354
4110
4
*6

S
f02I

8376
1

6

7
9282
0044
o8o5
1567
2328
3089
3850
4611
SÎ72
6133
6893
7654
844
9!74
9934
0694
454
2214
2973
3733
4492

Г
51

бою
6769
7527
8286
9044
9803
0561
i3'9
2077
2835
3592
435°
5107
5864
6621
7378
8135
8892

9649
0405
MÓI

'9 «7
2674
34*9
4185

n6452
J

a

935«
O12O
088l

'643
2404

3l6S
3927
4687

5448
6209

6970
7730
8490
9250
0010

0770
1530
2290
3049
31*08
4568
5327
6о8б
6845
7603
8362
9'2О

9
8
7
8

0037
139 ï
«'S3
20IO

3668
442 5
Ç183
5940
6697
7454
8211
8968

97*4
<Н

8
*

Г237

1993
2749
3SOJ
4201
С01б

т*6527

^

9
9434
0196
095«
1 7 '9
2480

3244
4003
4764

í5 o46z8<;
7046
7806
8566
9326
оо8б
0846
i6o6
2366

3125
3884

4644
54°3
6lÓ2
6910
7679
8438
9'9<$
9954
0712
14/0
2228

2986

3744
4SOI
52?8
6oi6
6773
7530
8287
9043
9800
ojs'i
»3»3
2669
2825
358l
43tf
SOO*

й
1
^обо?»

'.-9 J

D

76

Üb

l*rö

76
I 8
г ij
3 »3
» 3»
s s;
б 4«

7 Í3
R б«
; 68

,
75
8

» «ï
3 *î
4 3"
5 38
Ó 4J
7 S3
8 бо
9 68

k*
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'N

5750
5'
5

2

53
Л

Й
s
59

5760
61
6z

*
3

64

6s
66
67
68
69

577°
71
7
2

73
J4
75
76
77
'78
79

5780
81
8z
83
84

85
86
«7
88
89

579°
9
1

9
Z

93
94

95
96
97
98
99
N

o
7596678

7434
8189
8944
9699!

7600453
1208
1962
2717
3471
4225
4979
5733
6486
7340

7993
8746
9500

7610253
1005
1758
2511
3263
4016
4768
5520
6272
7024
7775
8527
9278

7620030
0781
1532
2283

3034
37«4
4535
5285
6035
6786
7536
8286
9035
97»5

7630534
1284
2033
2782
353»
o

I.
6
754
7509
8264
9019
9774
0529
1283
2038
2792
3S4

6

4300
5054
5808
6562
73JS
8068
8822
9575
0328
1081

1833
2586
3338
4091
4843

6347
7099
7851
8602

9354
0105
0856
1607
2358
3109
3859
4610
5360
OUI

6861
7611
8361
9110
9860
0609
'359
2108
2
l
S
l3606

I

г
68зо
7585
8 340
9095
98ço
0604
>359
2ПЗ
2867
3622
4376
5130

%*i
6637
739°
8144
8897
9650
0403
1156
1909
2661
344
4166
4918

4s
7'74
7926
8677
9429
0180
°93 J
1682
Z
433
3184
3934
4685
5435
6186
6936
7686
843.5
9185
9935
0684
«43'
2183
2932
3681
г

3
6
§°5
7660
8415
9?7°
99? î
0680

434
«189
2943
3697
445 J
5205
5959
6712
7466
8219
8972
97ZS
0478
1231
1987.
2737
3489
4241
4993
5745
6497
7249
8001
8752
95°4
0255
1 006
1757
2508
3259
4009
4760

1SA°6261
7011
7761
8510
9260
ooip
0759
1509
2258
3007
3756

3

4 1
6981
7736
8491
9246
oooo
0755
1510
2264
3018
3772
4526
5280
6034
6788
7541
§294
9048
9801
0554
1307
2059
2812
3564
4310
5069
5821
6573
7324
8076
8828
9579
0330
1081
1832
2583
3334
4085
4835
£S8I6336
7086
7836
8585
9335
0085
0834
483
Z333
3082
3831
4

s
7056
7811
8566
9321
0076
0831
1585
2339
3°94
3848
4602
5350
6109
6863
7616

8370
9123
9876
0629
1382

2134
2887
3639
4392
5'44
5896
6648
7400
8151
8903
9654
0405
1156
1907
2658
34°9
4160
49'°
5660
6411
7161
7911
8660
9410
0100

0909
1658
2408
3>57
3906

$

ó
7132
7887
8642
9397
oiei
0906
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4
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9757
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Z
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О
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3083
3782
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5
6
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0207
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3
6
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/877
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3293
3992
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6
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7269
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7956
86

4
6

9330
0026

0716

1406

2096
27«5

I
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3329
4020

47"
5402
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6784
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4780
547»
6161
6852
7542
8232
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4545
S
2
37

593°
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6.4_8_4

7171
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9301
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8366
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1416
1854
2291
2728
316;
}602

4°39
4475
4912
5349
5786
6223
1659
7096
7532
7969

4

5
6571
7010
7449
7887
832^
8764
9202
9641
0079
0517
0956
»39-1
1832
2270
2708
3146
35«4
.]O2Z

4400

4898

533^

5773
021 J

6649

7086

7524
7961

«399
8836
9274
9711
0148
0580
1023
1460
.897
2334
2771
3208
3645
4082
45 '9
4956
5393
5«3°
6266
6703
7 '39
7576
8013

$

6
6615
;°54
7492
793'
«369
8808
9246
9685
0123
oc6j
0999
'43»
1876
234
2752

3190
3628
).o66
l-5°'1
4942
5379
58,7

t'556693
7130
7568
8005
a443
8880
9318
;755
0192
0629
1067
15 04
1941
23782815
32i;2

3689

4126

4563
j ooo
5430
;«73
6310
6747
7lS3
7620
8056
6

7
66S9
7°9«
7536
7975
«•из
S8

5
2

9290
972S
0167
обос

1043
1481
1920
2
35«
2796

3
2
34

3
6
7
2

41 ю
454^
49« í
54

2
Л

$86i
6299
6736
7174
7611
8049
8486
8924
936)

9799
0236
0673
I I IO

1548

1985
2422
2859
3296
3733
4170
4607
5°43
5480
S9'7

6354
6790
7227
7663
iioo

7

8

"7°1
7 HI
7580
^019
«•157
8896
9334
9772
021 1

0640

1087

•5
2
5

'91
s
 .5

2402
2840

3
2
/S

5716
4« 53
1-59'
Ï02(J

5467
Í9°5
6342
6780
7218

7
Й
5 Ç

8о93
«530
•iyíjti
)W
9842
0280
0717
"54
'59'
2028
2465
2903
334°
377''
4213
4650
5087
55J4
5961
6 397
íS34
7270
7707
S|44
8

9
:»747
/i«?
7624
áoúi
8501

«939
937«
ySif»
0254
0693

"3'
1569
2007
H45
.-.883
3321
Î759
Н9Г
I

6
35

5°73

i'5"
5948
0386
6824
7261

7699
8130
«57-1
JOl 1

9^4^
9«S6
0
323
0761
1 198
'635
2072
2509
2946
3383
3820

P57
1.694
S'3>
S5

6
7

6004
6441
6a / s
734
775"
8187

Q '

D

D

L' ro

44
l 4

г s

3 '3
4 IS

5 *'
6 j6

7 3'

« 1J

t) 4Ü

43
1 4
1 »

i M
+ >7
i 2)
li lí

7 30
* U
9 39

Pts
A a



1 86) L O G A R I T H M S N.995 L. 997
N

995°
51

52
Î3
54

P
57
58
59

9960
6i
62
63
64

65
66
67
68
69

9970
7»
72
73
li
75
.76
77
7«
79

9980
Si
82
83s;
85
86
87
88
89

9990
91
92
93
94
95
96
97
98
99
N

о

9978231
866

7

9
Ю
4

954°
997

б

9980413
о8

4
9

1285
i

7
2i

2157
2
593
3029
34̂ 5
39°'
4337

4773
5209
5Ó45
6080
6516
69s

2

73«7
7*4
825«
8694
9'29
95 64

9990000

°435
0870

'3°5
>74'
2776

2б!1

З
о
4
6

34«'
39'

6

435°
47 «5
5
220

5
6
55

6090
6
5
2
4

6959
7393
782Í5

8262
8б

97

9'3'
__мбь
о

ï
8274
87ii
9'47
95»4
002О

°45
6

о8
93

'3
2
9

i7
6
5

Z2OJ

2637
3°73
35°9
3945
438J

4
8i

7

5252
5688
6l2<]

6560

6995

743'
7866
8302
8737
9'73
9608
004;
°479
091;

'349
1784
2219
2654
3089

35
2
4

395 У
4394
4829
526^

5
6
9
8

6i 3'
6568
7002
7437

7
8
7
j

8306
8740
9'75
9609
I

2

8318

^755
9191
9
6z
7

0064
0500
0936
1372
1808
2245
2681
3117
3553
39»«
4424
4860
5296
5732
6,67
6603

7°39
7474
79 'о
9345
8781

9216
9651
0087
0
5
22

0957
Í392
182«

22б
3

2698

З'ЗЗ
3568
400-
4437
4872
5307
574

2

öl;;
661-1
7o4f
748о

79'5
8349
8
7
8
4

9218
9
6
53
ï

3
8362
879?
9'35
967'
ОЮ7

0544
0980
1416
,8

5
2

2288

27 2-1

3160

359
6

4°3-
2

4
4
68

4904
534°
5775
6211

66
47

7
о82

7518

7953
8389
882

4

9260
9
6
95

0130
0566
1OOI

ИЗ
6

i8
7
i

2306
2741
3'7Ó
361 1
4046
4481
49 1 C
535'
57«5
6220
6655
7089
752-1
795s
8393
8b27
9262
9
6
9
С

3

4
8
4
o
5

8842
9278
)7

l
s0151

05 8
7

1023
1460
1896
2332
2
7
68

3204
3640
4
o
7
6

4512

4947
5383
5819
6255
6690
7,26
7561
7997
8432
8868

93°3
9739
017/
0609
10

4
i

479
1915
2350
2785
3220

3
6
55

4.090
4524
4959
5394
5829
6263
6698
7'33
7567
ÍJ002

84.36

8871

9305
9739

4

S
8449
8885
9322

975
й

oi
95

0631
1067
I5°3
"939
2375
2811
3247
3683
4119
4555
4.991
54

2
7

5862
6298
Ó734
7169
7605
8040
8476
891 1

9347
9782
0217
0653
1088

'523
1958
2393
2828
3263
3698
4133
4568
5°°:
5438
5872
6307
6742
7176
761 1

8°45
8480
894
9349
97«3

.5

6
»493
8929
9365
9802
0238
0,674
Mil

1547
1983
2419
2855
329'
3727
4163
4599
5°35
5470
5906
6342
6777
7214
7648
8084
8519
«955
939°
9826
0261
0696
1 1 3 1
1567
2OO2

2437
2K72

33£7
3742
4'77
46 1 1
5046
548'
5916
6350
6785
7220
7б54
8089
«523
8958
9392
9826
~6~

7
8536
8
973
9409
9845
0282
0718
1154
1590
2026
2463
2899
3335
3771
4206
4642

5078
55'4
595°
6385
6821

7256
7692
8128
8563
8998

9434
9869
0304
074°
1175
1610
2045
2480
2915
335°

3785
4220
4^55
5090
5524

5959
6394
6828
/263
769«
8132
8567
Ç001

9435
9870

7

8
8580
9016
9453
9889
0325
0762
H98
'634
2070
2506
2942
337»
3«Ч
4250
4686

5122
5557
5993
6429
6864

7300
7736
8171
8607
9042

9477
9913
0348
0783
12IH

1654

2089

2524

2959

3394
3829
426*;
4698
5133
5568

6003
6437
6872
73°7
774'
8176
8610
9044
9479
°9'3
8

9
8624
9060
9496
9933
0369
0805
1241
1678
2114
2550

2986
34

2
2

3858
4294
4729

5,65
5601
6037
6472
6908

7344
7779
8215
8650
9086
9521
9956
0391
0827
1262
1697
2132
2567
3002
3437
3872
4307
4742
5'77
561 1

6046
6481
6915
735°
77*5
8219
8653
9088
9522
9957

9

D

D

Pro

44
« 4
г У

5 П
4 Iß
5 2Z
6 id

1 3>
» 35
9 10

43
I 4
l ji

3 '3
4 «7
5 «
6 »d

1 Зс
8 3-1

9 19

VlS^



T A B L E H . (187)

For finding Logarithms and Numbers to 2;o Places of Figures.

N

ï
2

3
4
S
6

S
9
IO

li
12

'3
H
'S
16
'7
18
'9
го

2 J

Z2
?
-3
Ч
гС
го
г?
гй
29

30

3'
32

33
34
3?

30
37
3«
39
4
о

41
4*

43
44
-Я
4
6
47
4«
•19
С°

Logarithms

00000,00000,00000,00000

30io2,999J
6
'
6
39

8l
'J95

21

47712. 12547>'9
66г
>4373°

60205, 999l3.z79Ó2'39°43
69897.00043,36018,80479

77«iî.i2S°3'83643.632S1
84509, 80400, 1 4256, 83071
90308,99869,91943,58564
95424,25094,39324,87459
00000,00000,00000,00000
04139,26851,58225,04075
0791 8, 1 2460,47624,82772
ч394'ЗЗС

2
3-

о68
Зб.7

6
9
г1

14612,80356,78238,02593
I 7609, 1 2 590, ç 568 1 , 2420̂

20411,99826,55924,78085
23044,89213, 78273, 92854
25527,25051,03306,06980
27875,36009,52828,96154
30102,99956,63981,10521

32221,92947,33919,2680!
34242,16808,22206,23596

36172,78360,17592,87887
38021,12417,! 1606,02294
39794,00086,72037,60957

4'497. 33479.7o8 17.9Ö442
43

|
3
6
>37

6
41'5

Й
9
8
7, 31189

44715,80313,42219,22114
46239,79978,98956,08733
47712,12547,19662,43730

49 1 36, 16938,34272,67967
50514,99783,19905,97607
51851,39398,77887,47805
53147, 89̂ 0,42255, 12375
54406, 80443 ,50275,6351:0
55630,25007,67287,26502
50820,17240,66994,99681
57978'35966>i(5íílo.15675
59106,46070,26499,20650
60205,99913,27962,30043
61278,38567, 19735, 49451
62324,92903,97900,46322
63346,84555,79586,52641
64345,26764,86187,43118
65321,25137,75343.67938
66275,78316,81574,07408
67209,78579,35717,46441
68114,12373,75587,21815
69019,60800,28513,66142
'19897,00043,36018,80479

N

5'
Sz
53
54
55
S&
57
58
59
6o
"6i
6z
63
64
6î
66
67
68
69
70

71
72
73
74
75
76
77
78
79
«0

81
82
«З
84

85
86
87
88
89
90

9l
92
93
94
95
96
97
98
99
100

Logarithms

70757,01760,97936,36584
71600,33436,34799,15963
72427,58696,00789,04563
73

2
39-3759

8
>
22
9
6s
.5°7i°

74036,26894,94243,84554
74818,80270,06200,416̂ 5
7SS

s
7.48S5

6
>7Z49i. 39883

76342,79935,62937,28255
77085,201 16,4214.]., 19026
77815,12503,83643,63251

78532,98350,10767,03389
79239,16894,98253,87488
79934.°5494.53îKi, 70530
80617,90739,83887,17128
81291,33566,42855,57399
81954,39355,41868,67326
£2007, 48027, 00826,/) 341 5
83250,89127,06236,31897
83884,90907,37255,31616
84509,80400, 14256,8307 1
85125,83487,19075,28609
85733>Z4964'3^68, 46023
86332,286oi,20455',9oiO7
86923,17197,30976,19202
87506,12633,91700,04687
88081, 35922, «0791, 35196
88649,07251,72481,87146
89209,46026,90480,40172
89762,70912,90441,42799
90308, 99869, 91 943,58564
90848,50188,78649,74918
91381,38523,83716,68972
91907,80923,76073,90383
92427,92860,61881,65843
92941,89257,14292,73333
93449.̂ 45' -'43567.72lt>2
93951,92526,18618, 52463
94448,26721,50168,62639
94939, 00066, 44912,78472
)<;424,2t; 094,39324,8741:0
5̂904,1 3923, 21093, 59992
96378,78273,45555,26930
96848,29485,53935,11696
97312,78535.99698,65963
97772,36052,88847,76632
98227,12330,39568,41336
98677, 173-12,66244, 8517«
99122,60756,9249,̂ ,85664
99563,51945,97549,9153^
00000,00000.00000,00000

Л а 2



(i88) L O G A R I T H M S Tab. n.

N

IO1

102

I°3
104

10
5

I 06

I0
7

108
!0

9

I 1C

1 1 J
I I 2

"3
IM
"5
116

"7
nS

"9
IiO

121

122

123

I2
4

I2
5

126

12
7

128

I2
9

130

>3'

'32
133

'34

'35
136
«37
138
'39
140

141
142
43
«44
45
146
'47
148
149
KO

Logarithms

00432,13737,82642,57428
00860,01717,61917,56105
01283,72247,05172,20517
01
7°3>3339

2
>9

8
7
8о
>354

8
5

<~>7 í 18,92990,69938,07279

)2 5 30, 5 8 65 2, 647 70, 2408 5
02938,37776,85209,64083
^3.Hz>37554>86949>7°z3i
..3742,64979,40623,63520
•:•., 139, 2685 1 ,58225, 04075
04532,29787,86657,43410
04921,80226,70181,61157
-5307,84434,83419,72280
05690,48513,36472,59405
06069,78403,5361 1,68365
06445,79892,26918,47776
06818,58617,46161,64380
07188,20073,06125,38547
07554,6961 3,92530,75925
0791 K, i 2460,47624,82772
0X27875 37°3> 16450,08 150
08635,98306,74748,22910
08990,51114, 39397,93180
0934?., 16851, 62235, 07009
09601 ,001 30,08056,41436
10037,05451,17562,90052
10380,37209,55956,86425
10720,99696,47868,36650
11058,97102,99248,96370
1 1394.335

2
3>°68з6,7б921

ï 1727,12956,55764,26081
1 2057,393 1 2,05849,86847
12385,16409,67085,79225
12710,47983,64807,62936
1 30-53,37684,95006,1 1667
13353>ii9°a3.702I7'5I410
13672,05671,56406,76856
13987,90864,01236,51138
14.301,48002,54095,08046
14612,80356,78238,02593
14921,91126,55379,90171
15228,83443,83056,48131
1 5533.60374,65061, 80996
15836,24920,95249,65545
16136,80022,34974,89212
16435,28557,84437,09629
'673". 73347. 4«'76>°9872
17026,17153,94957,38724
17318,62684,12274,03826
17609, ï г ç 90. с с 68 1. 24208

N

is
1

152
'53
'54
'55
156
'57
158
«59
160
Í6l

162
163
164
165
166
167
î68
169
170
171
172
"73
'74
"75
176
'77
178
'79
180
181
182
J83
184
185
180

'87
188
189
190

191
192

'93
194
'95
196
197
198
199
zoo

Logarithms

17897,69472,93169,43687
18184,35879,44772,54718
18469,14308,17598,80313
18752,07208,36463,06668
19033,16981,70291,48445
19312,45983,54461,59693
19589,96524,0̂ 233,73676
19865,70869,54422,62321
201 39,7 I 243,2045 1,48293
20411,99826,55924,78085

20682,58760,31849,70958

20951,50145,42630,94439
21218,76044,03957,80764

21484,38480,47697,88494
21748,39442,13906,28283

22010,80880,40055,09905
22271,64711,47583,27998

22530,92817,25862,85365

22788,67046,13673,53841

23044.89213,78273,92854

23299,61103,92153,83613

23552,84469,07548,91683
23804,61031 ,28795,41456

24054,92482,82599,71984
24303,80486,86294,44028

24551,26678,14149,82161
24797,32663,61806,62756

25042,00023,08893,97994

25285,30309,79893,16957
25^27,2505 1 ,03306,06980

25767,85748,69184,51029
26007, 1 3879,85074,795 1 3
26245,10897,30429,471 18
26481,78230,09536,46451
26717,17284,03013,80159
26951,29442,17916,31218
27184, 16065,36498,96929
27415,78492,63679,85484
27646,18041,73244,14260
27875,36009,52828,96154
28103,33672,47727, 53764
28330, 1 2287,0354.9,60858
28555,73090,07773,76060
8̂780,17299,30226,04700
29003,461 13,62518,01 129
29225,607 1 3,56476,05 1#5
29446,62261,61592,92737
29666,51902,61531,11055
29885,30764,09706,65010
30102,99956,63981,19521



Tab. u. to го PLACES. (189)

N

toi
202

203

204

205

206

20
7

208

2O9

2IO

211

212

2I
3

2
>4

ZIJ

21б

2I
7

zi8
219
220

221

222

«3
22

4

22$

220

22
7

228

22
9

Z
3°
231
232
2
33
/34

235
236
237
2

3
K

Z
39
240

241
242
243

44i
«45
246

47
24«
г
49

250

Logarithms

30319,60574,20488,87144
30535. i3

6
94>4

662
3>7

6
949

30749,60379,13212,91805
30963,01674,25898,75626

3ii7ï>386'°.Ç«7î4>2993°
31386,72203,69153,40038
3«597>°3454.569I7>75346:31806,33349,62761,55006
32014,62861,1 1054,00229
32221,92947,33919,26801
32428,24552,97692,66508
32633,58609,2875 1 ,43606
32837,96034,38737,72339
33041,37733,49190,83605
33243,84599,15605,33119

33445. 375n>S°93°.897S3
33<45>97338.48529>5I03ÎÏ
33845,64936,04604,83041
34044,41 148,401 18,33837
34242,26808,22206,23596
34439,22736,851 10,69775
34635, 29744,50638,62932
34830,48630,48160,67348
35024,801 83, 34162, 8067!
35218,25181,11362,48416
35410,84391,47400,91801
35602,58571,93122,72010
3Î793.4847°.°°4S3'78926
359

8
3.54

82
3.39

8а
7.994>3

36172,78360,17592,87887

36361,19798,92144,30876
36548,79848,90899,67297

3
6
735»S9

2lo
>
z6ol8

'97
zl
9

36921,58574,10142,83901
37106,78622,71736,26920
37291,20029,70106,58069
37474,83460,10103,86529
376$7i

6
957°>5

6
5
!
 ',95447

37839,79009,48137,68500
38021,12417,1 1606,0229.

38201,70425,74868̂ 38408
38381,53659,80431,27671
38560,62735,98312,18648
38738,98263,38729,42431
3 89 1 6,60843 ,645 3 2, 4662 1
39093,51071,03379,12702
39269,69532,59665,73074
39445,16808,26216,26531
39619,93470,95736,34113
39794,00086,72037,60957

NT

25 !

2
5
2

Z
S3254

2
S5
256
2
57
b;8
259
260

261
262
263
264
265

266
267
268
169
270

271
272
2
73
2
74

2
7i
276
2
77
278
2
79
280

281
282
283
284
285

286
287
288
289
290

291
292
293
294
295

296

297
298

=99
300

Logarithms

399
6
7>37

2
M.8ioj8,i3934

4° 140,05407, 81544,09573
40312,05211,75817,91962
4°4

8
3, 37 1 об, 1 993 8, 05946

40654,01804,33955,17062
40823,99653,! 1849, 56171
4°9?3. 3«233, 3«

2
94.S37

l6

41 161,97059,63230,15891
4
1
3
2
9>9704o,8i2;i,82752

4497,33470,70817,96442
41664,05073,38280,96192
41830,12913,19745,45602
-П995,574

8
4.89757>

8
6897

42160,39268,69831,06369
42324,58739,36807,85042

42488,16366,31060,98746
42651,12613,64575,22202
42813,47940,28788,82458
42975,22800,02407,98009
43>36,37

6
4i. 58987, 31189

43296,92908,74405,72952
43456,89040,34198,70940
43616,26470,40756,03721
43775,05628,20387,96378
43933>2Ö938. 30262,65032
44090,90820,65217,70659
44247,97690,64448,55378
44404,47959,18076,27567
44560,42032,73597,55426
44715,80313,41219,22114
44870,63 199,05079,89286
45024,9 1083,19361 ,09692
45178,64355,24290,23556
45331,83400,47037,67652
45484,48600,085 10,20362
45636,60331,29043,00517
45788,18967,33992,32522
45939,24877,59230,85066
46089,78427,56547,85708
46239,79978,98956,08733
46389,29889,85907,28908
46538,28514,48418,29150
46686,76203,54109,45624
46834.733°4.«21S7>29393
46982,20159,78162,99505
47129,17110,58938,58245
47275,64493,17212,35264
47421,62640,76255,23347
47567,11883,24429,64807
47712,12547,19662,4̂ 0



(ï go) L O G A R I T H M S Tab. il.

N

3°i
3oz
303
304
3°5
306
307
308
309
3'°
3"312
313
314
3'5
316
317
3'8
3'9
3_20

321322
323324
32«;
3'6
3*7
328
329
33°
33'
332
333
334
33?
336
337
33«
339
34°
341
342
343
344
345
346
347
H8
349
35°

Logarithms

47856,64955,93843, 35712
48000,69429,57150,63208
48144,26285,02305,01157
48287,35836,08753,74239
48429,983̂ 3,46785,83867
48572,14264,81579,99834
487'3. 83754.77186,48475
48855,07165,00444,26189
1.8995,84794,24834,64247
49136,16938,34272,67967
49276,03890,26837,50555
4941 5»4594°. J 8442, 79214
49554»43375'46448,4848i
49692,96480,73214,93198
49831,05537,89600,51009
[.9968,70826, 1 8403,8 1 842
50105,92622,17751,49455
50242,71199,84432,67814
50379,06830,57181,12808
50514,99783,19905,97607
50650,50324,04872,07813
50785,58716,95830,90479
50920,25223,31 102,89008
51054,50102,06612,13961
51188,33609,78874,37878
5 1 321 ,76000,67939,00285
51454,77526,60286,07250
51587,38437,11679,08015
S'7'9,58979,49974,29513
51851,39398,77887,47805
51982,79937,75718,73861
52113,80837,04036,29426
52244,42335,06319,87140
52374,64668,11564,47520
52504,48070,36845,23894
52633,92773,89844,04886
52762,99008,71338,62619
52891,67002,77654,73363
53019,96982,03082,16009
53147,89170,42255,12375
53275.43789>9Z497.72°42
53402,61060,56135,03134
53529,41200,42770,49214
53655,84425,71530,11205
53781,90950,73274,12095
53907,60987,92776,60977
54032,94747,90873,71854
54157,92439,46580,91506
54282,54269,59179,89654
(14406,80443,50275,63550i

N

3P
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
37«
372
373
374
375
376
377
37«
379
380

38'
382
383
384
385
386
387
388
389
390

391
392
393
394
395
396
397
39»
399
400

Logarithms

54530,71164,65824,08109
54654,26634,78131,01682
54777.47053.87822,56550
54900,32620,25787,82277
55022,83530,55094,09088
55144,99979,72875,17515
55266,82161,12193,19655
55388,30266,43874,36478
55509,44485,78319,14782
55630,25007,67287,26502
55750,72019,05657,92307
55870,85705,33165,70550
55990,66250,361 1 2,5 1 88o
56110,13836,49055,99035
56229,28644,56474,70586
56348,10853,94410,66639
56466,60642,52089,33799
56584,78186,73517,65972
56701, 6366 1', 59060, 369 1 o
56820,17240,66994,99681
56937,39096.15045,87635
57054,29398,81897,50739
57170,88318,08687,60551
57287,16022,00480,16450
57403,12677,27718,85165
57518,78449,27661,05006
57634,13502,05792,85654
S7749.i7998>37225, 33781
57863,92099,68072, 34193
5797

я
. 359

66
>
1б8
«о,15б75

58092,49756,75619,30154
58206,33629,1 1708,73285
58319,87739,68622,74038
58433,12243,67530,80379
58546,07295,08500,67625
58658,73046,71754,95581
58771,09650,18911,40100
58883,17255,94207,24221
58994,96013,25707,73624
59106,46070,26499,20650

59217,67573,95866,80741
59328,60670,20457,24707
59439>

2
55

0
3.7542б,б98п

59549,62218,25574,12259
59659,70956,26460,23278
59769,51859,25512,30577
59879,05067,63115,06588
59988,30720,73687,84531
60097,28956,86748,22954
60205,99913,27562,39043



Tab. ii. to 20 PLACKS. (
Jq
t)

N

401
.02

403

404

405

|.O6

407

408

409

410

411

412

413
414

4>5
416

4»7
4I
8

419
420

421
422

4
2
3

424

4
2
5

426
427
428
429

43°

43'
432
433
434
435
436
437
438

439
44°
441
442

443
444
445
446

447
448

449
450

Logarithms

603 14,43726,20182,30654
60422,605 30,84470,06666
60530,50461,41 109,44887
60638,13651,10604,96470
60745,50232,14668,55397

60852,60335,77194,11326
60959,44092,25220,03756
61066,01630,89879,95148
61172,33080,07341,80361
61278,38567,19735,49451

61384,18218,76069,20586
61489,72160,33134,59560
61595,00516,56401,02097
61700,0341 1,20898,94867
61804,80967,12092,70862

61909,33306,26742,74528
62013,60549,73757,51775
62117,62817,75035,19750
62221,40229,66295,30985
62324,92903,97900,4632-:

62428,20958,35668,30744
62531,24509,61673,86030
62634,03673,75042,33900
62736,58565,92732,63127
62838,89300,5031 1,5381 1
62940,9599l, 0271 «,91860
63042,78750,25023,86460
63144,37690,13172,03126
63245,72921,84724,24725
63346, 84555, 79586,5?/),!

 (

63447. 727PI, 60731, 60075
63548,37468,14912,09274
63648,78963,53365,44270

6374
Й
>97

2
95.

12
5
10
>7°559

63848,92569,54637,32041

63948,64892,68586,02563
64048, 14369,7042 1 ,8-1040
64147,41 105,04099,53358
64246,45 202,42 1 2 1 ,37063

64345,26764,86187,431 18

64443,85894,67838,53601
64542,22693,49091 ,89296
64640,37262,23069,5607.3
64738,29701,14619,82453
64836,00109,8093 1 ,5895 1

64933,48587,12141,86869
65030,75231,31936,47555
65127,80139,98144,00199
65224,63410,03323,17492
65321,

 2
5'37>75343-

(
>793b

N

45 '
45

2

453
454
455

fS
6

457
45«
459
460

46,

^2
K'3464465
466
1<>7
46«
469
•l?o

tf>
47

 2

473
474
475
|.

7
 6

\11
478
479
4«c

48!
482

l»3
**\
485

486
487
,
(
88

4«y
490

191
49-
•193
•194
495

•196
497
-198
•199
,-oo

Logarithms

65417, 65418, 77960, 53526
6
55'3, 84348, 11382, 11322
65609,82020,12X31,87416
65705,58528,57103,91532
65801,13966,571 11,40470
05896,48426,64434,98447
65991 ,62000,69850,22235
66086,54780,03869,18934
66181,26855,37261,24043
66275,78316,81574,07408

663/0,09253,89648,14507
66464,19755,56125,50397
66558,09910,17953,13567
66651,79805,5-1880,86819
66745, 29528, .49953,92171;

16838,59166,90000,16740
66931,68805,661 12,16309
67024,58530,74124,03-122
671 17, 28427, 15083, :6.|bY>
17209,78579,35717,4644!

37302,0907 1 ,28896, 1 740(1
6
7394.«99

86
'.i-l

0
87.7759"

67486,1 1407,3781 1,56716
6
7577'

8
34 16, 7408 5,06050

67669,36096,24866,571 1 1

67760,69527, 20493, 14y(. S
»7851,83-90,401 13,9/022
67942,78966,121 18,88022
r'So33.55i34'14563>2îol°
68124,1:373. 7558

Г--1
Я1[
;

)82i4A0763,7383ii7<'í'Oi
68304, 703 8 г, 38849. 5792

9
68394. 713°7'515I2'I4Ó88
68-184, 53616, 444I2.47'93
)8574-I73s(l'°-7'ü3>(J5657
68663, 62692,^2293.38 it>9
68752,89613, 14634.3324^
68841,98220,02710,61953
68930, 8859 1.2362°. 24494
690 19,60800,28 ci з,66 1 42
69108,14921,22968,47275
69196,51077,67360,32223
69284,69192,77230,01587
69372,69489 23646,92596
69460, 5 1 989, 33568,72013

69548,16764,90197,46052
69635,63887,33332,11681
69722,93427,59717,53634
69810,05456,23389,9141?
69897,00043,36018,80470



(»92) L O G A R I T H M S Tab'.' n.'

N

$01
J02
S03

S°4
S°5
506
507
508
509
Sio
S'i
512
S'3
SH
5'5
516
5'7
518
519
520
521
522
523
524
5Z5
526
527
528
529
H°
S3»
S32
S33
534
Hi
536
537
S3»
539
540
Í4»
542
543
)'44
W
546
547
548
549
510

Logarithms

69983,77258,67245,71728
70070,37171,45019,33455
70156,79850,55927,39710
70243,05364,45525,29094
70329, 13781,1 8661 ,37906
70415,05168,39799,11483
70500,79593,33335,97571
70586,37122,83919,25467
70671,77823,36758,74657
70757,01760,97936,36584
70842,09001,34712,73179
70926,99609,75830,75692
71011,73651,11816,27342
71096,31189,95275,73238
71 180,72290,41 191,00996
71264,97016,27211,35413
71349,05430,93942,50516
71432,97597,45233,02273
71516,73578,48457,85186
71600,33436,34799,15963
71683,77232,99524,47424
71767,05030,02262,15714
71850,16888,67274,23926
71933,12869,83726,65124
7201 5,93034,05956,87758
72098,57441,53739,06419
72181,06152,12546,60821
72263,39225,33812,25890
72345,56720,35185,75774
72427,58696,00789,04563
72509,45210,81469,06485
72591,16322,95048,18268
72672,72090,26572,26372
72754,12570,28556,41723
72835,37820,21228,44562
72916,47896,92770,01979
72997,42856,99555,60687
73078,22756,66389,17530
73158,87651,86738,70217
73239,37598,22968,50710
73319,72651,06569,43688
73399,92865,38386,92473
73479'98295>88846>94758
73559. 88996,98179,90461
73639,65022,76642,43999
73719,26427,04737,23243
73798,73263,33430,77381
73ü78>°5584.84369'IS899
73957. 23444,50091,90848
74036,26894,94243,84554

N

55'
552
553
554
555
556
557
558
559
560
56,
562
563
564
565
566
S'?
568
569
5.7°
57«
572
573
574
575
576
577
57«
579
580
581
582
583
584
5*5
586
5«7
588
589
590
591
592
593
594
595
596
597
59»
599
600

Logarithms

74115,15988,51785,04887
74193>9°777>z9198>9ol8°
74272,51313,04698,25871
74350,97647,28429,74899
74429,29831,22676,23889
74507,4791 5, 82057,4708̂
74585,51951,73728,90044
74663,41989,37578,74947
74741,18078,86423,29561
74̂ 18,80270,06200,41635
74896,28612,56161,40659
74973*631 5 5, 6906 1,08808
75050,83948,51346,22909
75127,91039,83342,29214
75204,84478,19438,52758
75281,64311,88271,43077
75358»3°588>929°6>57989
75434.83357»IIOl8>87)73
75511,22663,95071,17229
75587,48556,72491,39883
75663,61082,45848,05004
75739,60287,93024,20038
75815,46219,67389,97493
75891,18923,97973,52044
75966,78446,89630,48844
76042,24834,23212,04587
76117,58131,55731,42849
76192,78384,20529,05229
76267,85637,27436,19789
76342,79935,62937,28255
76417,61323,90330,73454
76492,29846,49888,48429
76566,85547,59014,08638
76641,28471,12399,48672
767 15,5 8660,82 1 80,448 ç 8
76789,76160,18090,65146
76863,81012,47614,47606
76937,73260,76138,48915
7701 1,52947,87101,64120
77085,201 16,42144,19026
77 1 5 8, 7/) 808, 8 1 255, 36467
77232,17067,22919,77766
773°5»4б933>

6
4
2бг
»6об40

77378,64449,81193,54785
77451,69657,28549,56404

77524,62597,40236,4280»
77597.43311,29369,08740
77670,1 1839,884̂ ,84329
77742,68223,89311,37983,
77815,12503,83643,03251;



Tab. ii. ro 2O PEACES. (
1
93)

N

601
бол
боз
6о4
бо

5

боб
6о

7

6о8
боу
6ю
ÓII
6l2

613
614
б
' 5
Ól6
617
618
619
620
è7í
022

623
624

Ó2S

626

627
628

02(;
6^0

6.Ï'
0^2

633
634
6.Н
бзб
б,;
638
6
39
640

6
4
i

642
643
<Н4
6
4
i;

646
647
6
4
К

б
49

6íc

Logarithms

77887,44720,02739,52089
77959,64912,57824,55233
78031,73121,40151,30874
78103,69386,21131,82730
78l75>53746>52468'S8629
78247,26241,66286,20678
78318,86910,75257,58096
7
8
39°.3579

2
.72734.937б1

78461,72926,32875,35534
78532,98350,10767,03389

78604,12102,42554,23362
78675,14221,45561,19356
78746,04745,18415,03774
78810,8371 i,4i 167,67997
78887,51 1 5~, 754if>,73

6
59

78958,07121,64425,45710
79028,51640,33241,68205
79098,84750,88815,83768
79169,06490,201 17,97680
79239,16894,98253,87488

79309,16001,76580,19075
79379,03846,90818,70077
79448,80466,59169,61544
79518,45896,82423,98736
79588,00173,44075,21915

79
6
57'4333*>

lc
4-

2
9>o8oo?.

79716,75408,30716,43958
79795,96437,37196,12719
79865,06454,45268,92535
799.H»

OI
5494> 13 5

8
» «7°S3o

«0002,93592,44134,31302
80071,70782,82385,0136/]
80140,37100,17355,10238
80208,92578,81732,68977
80277,37252,91975,66903
80345,71156,48413,87336
8
°4'3.943

2
3»3535°.43

o6
3

80482,00787,21162,32330
80550,08581,58400,16068
80617,99739,83887,17128

80685,80295,18817,42225
80753,50280,68853,27334
80821,09729,24222,07249
80888,5867.3,59812,10001
8095 5,97 ' 4*5» 3 5 267,76849

8102з,25179.95
о8
4-.°

й
5
г
9

81090,42806,68700,38446
81157,50058,70593,33482
81224,46968,00369,23101
3i29i,í3ç66,4zH(;s)ç739f;

N

651
652
653
654
65S
6J6
6S7
6S8
659
66о

66t
662
663
664
665
666
667
668
669
670
671
672
6
73
6
74

6
75

6
7
6

6
77

6
7
8

6
79
68о
68i
682
683
684
685
686

687
688

689
690

691
692

Ь93
694
695

Û96
697
698
699
700

Logarithms

81358,09885,68191,94767
8i4í4,7S957»3'92o,i9«07
81491,31812,75073,92143
81
557>774

8
3>

2
4
2б
7«

2
б77'

81624,12999,91783,06560
8 1090,38393, 7506o, 27530

3175
6
>53б9$>597

8
°>775

66

81822,58936,13955,49034
81888,54145,94009,86128
«>9U.393SÇ.4l868, 67326
82020,14594,85640,23605
82085,7̂ 1894,39699,93382
82151,35284,04773,13504
82216, 80793, 68017, .18947
82282,16453,03104,59703
82347,42291,70301,06061
82412,58339,16548,96620
82477,64624,75545,67041
8254;, 61177,67823, 11077
82607,48027,00826,43415
82672,25201,68992,07464
82736,92730,53825,24408
82801,50642,23976,84648
82865,98965,35319,82140
H2930i377j8i3I024.92i46
82994,66959,41035,92884
83058,86686,85144,31601
83122,96938,67063,35530
83186,97742,80501,68250
83250,89127,06236,31897
S33'4.7I119-I27«Í.'574°
8
3378.4374М647К.9«5

6
3

8
3442>°7°3б, 81532,56340
83505,61017,201 16,7.2655
^ЗСОд, 05714,9:421;, 57335

83632, 4i i57.°67SI'ö«735
8зб95,б737°.595$

с
ЧЗЧ-

«375«.b'43«2,3Sî4.30726
8382 1, 922 1 9,07625, 8 14«ц
83884,90907,37255,31616

83947,80473,74198,40758
84010,60944,56757,80499
8
4°73>3

2
34

6
»
1
 1806,74605

84135,94704,54854,01375
84198,48045,901 13,88524

84260,92396,10562,1 1027
84323,27780,98009,4230;
84385,54226,23161, 09175
84447,71757,45681,40948
84509,80400,14256,840' ï

• jj b



J 94)

N

oi

°3
04

-£5
об

08
09
I O

1 1
12

"3

'4
J1 5

1 6
'7
18

20

21
Z2

723

726
727
7ZS

729

73°

73'
732
733
734

736
737
73«
739

•{45 71,8o 179,6665 íi,65 706
84633,71121,29805,27631
84695,53250,19823,95834
84757,26591,42112,21203
<4# 18,91169,91398,70650
Ц880,4701 o,51803,7607

>94' 37.
85003,3257o.Н9769>0 179К

85064)6235 ' ,
85125,834^7.'9°75'2 Н 6°9

74'
742
743
744
7_45
74^
74?
748
749
7 Ç c

Logarithms

L O G Л R I Т И

' N

5'

M S l ab. n.

85186,96007,29766,30258
85247,99936,36856,37036
85308,95298,51865,55853
85 369,82 u 7,76174,3917_6
85430,60418,01080,61474

8549
1
'3

022
3>

0
7
x
55'5

6oo
°

85551,91556,67800,12230
85612,44442,42300,34303
85672,88903,82882,60777
85733,24964,31268,46023
8
?793>5

26
47>'94

2
9>°3$

Н8

45973. 85661, 97Ч
6
.9°°7'

86033, 80065,70993 169691

i 66207,00093.7' 4° '

86213,
86272, 75283, i7974/

)2
377

86332,28601,20455,90107

86451,10810,58391,86161
86510,39746,41127,94317
86569,60599,16070,53320
86628,73390,84194,90351

>4749°
868о;, 6 ',618,23041,56431
86864,44 3

8
3.94

S2
$.73

6C)
9

86923,17197.3°97
6
>'9

20:
'

86981,82079,793
28
>'''

;Sa

87040,39052.790
2
7>°7'.5

87098,88137,60575,29242

47.
2
9355-45«7

Й
>7

ог

87215,62727,48292,8430.
л7 27 3> , 80072

87 Ç об, ï 263 3,9 ! 700,0468

53
754
55

57
-5«

6о

6i
62

63
64

7Í>5
66

68

70

7'
72

73
74
7.5
7 6
77

779
78o
7~8~i
782
783
784
7«5
786
787
788

790

79'
792
793
79
795
796
797
79«
79'
8o

Log.i ri th m s

;75/'3.9937°,°4'68>38975
17(121,78405,91642,24527
'/ÓT^,49762,00700,5 7664
Í 7737> 1 345 í >. f ' 9774>°5 1 75
17794,69516,29188,24166
7852,17955,01206,53302
17909,58795,00072,75709
17966,92056,32053,53715
18024,17758,95480,35691
18081,35922,80791,35196

8138,46567, 7°572. Kz637
«8195,49713,39600,49675
^8252,45379,54880,46591

•(8366, 1 43 5 1 , 5361 7,60792

-.'8422,87696,32603,935 59
48479. S 3639.4*980,95947
•18536,12200,31511,99900
88592,63398,01431,03960
88649,07251,72481,87146
88
7°5>437

8
°,5°95б,97446

88761,73003,3573
6
>i S'

02

88817,94939,18324,90897
88874,09606,82892,59621
58930,1702 5,об 310,28924

88986,17212,58188,43743
89042,10188,00914,26482
89097,959̂ 9-

8
9̂

88
,93

89'53>74576-72564>456 o5
89209,46026,90480,4017

«937
6
.'7

62
°.57943>399

22

49486, 96567.
8954

2
>
2
54

6o
>394°7>

8
933

2

597'473
2
3'59°б4,55847

89652,62174,89555,31780
89707.70032,09420,30627
89762.70912,90441,42799

89817,64834,97676,55351
89872,51815,89493,50098
89927,31873,17603,80309
89982,05024,27096,26109
90036,71 286,56470,28771

90091,30677,37669,04053
90145,83213,96112,34727
90200,28913,50729,42476
90254,67793,13991,39295
90308,99869,91943,5856



Tali. n. to 20 PLACES. (J95)

N

Hoi
802

803

804

So;

806
807
808
809
810

8 u
812
813
814
815
816
8,7
818
8,9
8zo
8zi
822
823
824
825

826827
828829830
831
832
»33
«34
»35
«36
«37
838
«39
840
841
842
«43
«44
845
846
«47
H48
»44850

Logarithms

90363,25160,84237,65931
9041 7, 43682, 841 63, 50176
90471,55.152,78680,94182
90525,60487,48451,26187
90:179, 58803, 67868, 5 1437
90633,50418,05090,64409
90687,35347,22070,41738
90741,13607,74586,15992
90794,85216,12272,30432
90848,50188,78649,74918
90902,08542,1 1 156,03069
90955,60292,41175,30847
9 1009, 0545 5, 94068, 1668^
91062,44048,89201,23277
91115,76087,39976,61243
91169,01587,53861,14069
91222,20565,32415,48794
91275>33°36>71322>99íi02
91328,39017,60418,47451
9 1 3й

 ' .385 23, 83 7 16,68972

9
1
434>3

I
57

I
'
I
944°'77

I
«°

91487,18175,40050,40107
;'S39.9

S
35

2
.
|226
9>«3977

91592,72116,97115,79081
;i645,39485, 49925, 08762

91698,00473,20382,21619
,(1750,55095, 52546, 67071
91803,03307,84880,14389
;ití55, 45305, 50273,55312
01 907, 8092 3,7607 1,90383
91960, 10237,841 10,99107
;2Ql 2, 33 262, 90723, 94049
92064,50014,06787,58996
92116,60506,37738,71297
)2 l68, 647 54,83602, 08477

;2220, 62774, 3901 6, 3927 ï
72272, 54579.932Ç9.99I55
)z 324,40 186, 30276, 50506
;2370, 19608, 28700, 27500
;2427, 92860,6 1 88 1,65 843

;2479. 59957. 97У'->|
74'>7

;25з 1,209 14, 99649, 50266
;z5«2, 75746, 24742, 33016
;2634,24466,25()55,o555i
9268 5,67089, 4961; 2, 343 20

JZ737, 03030, 39023, 534?.::
;2788, 34103, 30700, <;i 221
;=

8
39>S

S
5
22
, 567 13, 82649

72890, 76907, 4395 /.,67285
72941, 89257, 14292, 73333

N

85,
852
»53
»si
»55
8Ç6
»57
858
859
86o
861
862
863
864
865
866
867
868
869
870

871
872

»73
874
«75
Ü76
»77
878
»79
Ч8о

48i
882
<8

?

884
885

«86
887
888
889
890

891
S
9
2

«93
894
89 s

8g6

»97
4y8

«99
;oo

Logarithms

92992,95600,84587,87568
93943'95947>

66
7°°>i

I
3«

2

93094,9031 1,67523,03000
93 '45>7«7°6. 89005, 05981
93196,61 147,28172,64091

93
2
47>37

6
4
6
.77

1
53>

226
4«

93298,08219,23198,16429
93348,72878,48705,44247
93399.3 «638, 31 242, 30263
93440,84512,43567,72162
93500,31514,53654,70252
93550,72658,24712,79596
93601,07957,15209,59260

93б5'.374
2
4>7»«93.

2
»795

93701,61074,64814,21935

93751,78920,17346,03791
93801,90974,76210,29438
93851,97251,76491,90081
939°i ,97/64,48666,46875
93951,02526,18618,52463

4̂00 1, 8 1 550,07663,20336
4̂05 1,6484 9, 32 567, 2 í 084
;4ioi, 42437, 05569, 72637
94151, 14326, 34403, 03562
74200,80530,223 13, 241(07
74250,41061,68080,72880
94299, 95933, 66040, 51023
9434tM5159.°6l°~'565!55
9,1398,88750,73771, h9354
^4448,26721,50168,62039
»497,59084,120.17,91274
J454&, 85851, 31819, 73123
;4596', 0703 5, 77568, 5 85 bi
.74.645 ,22650,1 307 3 ,uS;î 1 7
4̂694,32706,9782? .) • .1.14

j474..ï.3721--;A7C1S°-75 vi-4
;4792, 30198,3 1720, зу.'. -jo
74841 ,29657,78001 ,01974
;4 890, 1 7609,702 1 3 ,69496
74939,00066,4.1912,7̂ 72

949«7.77
0
4
0
'3

o8
74'7-

M
'v.',

95036,48543,76123,00390
95085,14588,8854.0,4:595
95' 33-75

I
»7'959

1
7-

()
7°;7

9518?, 30353, ii;<;i ï, 07430
95 2 30,80096, 62 12 5,11,7- 1
95279, 24430, 4.409 2, 085 37
953

2
7'

6
33

()
6,07зо.-|, 37013

9S375'9
()
9>7-3^-«.7

(
T
otl

95424,2509,), 39ii4.K74.cn

U b л



(IQ

N

901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
93'
932
933
934
935
936
937
93»
939
940
941
942
943
944
945
94f
947
94b
94-7
9ÇC

Э) L 0 G A

Logarithms

95472,47909,79062,97417
95520,65375,41941,73047
95568,77503,13505,79441
95616,84304,75363,30844
95664,85792,05203,31508

95712,81976,76813,06938
5̂760, 72870,60095, 25585
95808,58485,21085,11053
^5856, 38832, 21967, 44887
95904,13923,21093,59992

95951,83769,72998,24763
95999,48383,28416,17969
96047,07775,34298,94458
96094,61957,33831,41757.
96142,10940,66448,27597

96189,54736,67850,38456
96236,93356,70021,09152
96284,26812,01242,4356̂
9

6
33

I
>55

II
3. 86111,26520

96378,78273,45555,26930

96425,96301,96848,92205

9
6
473>°9

2IO
>53

62
9>34°

2
9

96520,17010,25912,05530
96567,19712,20106,69918
96614,17327,39032,60638

96661,09866,81934,33089
96707,97341,44497,07976
96754,79762, 1 8862,06340
96801,57139,93641,76318
96848,29485,53935,11696
96894,96809,8 1 342,62296
96941,59123,53981,36262
96988,16437,46499,94285
97034,68762,30093,35830
97081,16108,72517,77408
97127,58487,38105,22944

97i73>959°
8
>
8
777

8
>
26
3°

97220,28383,79064,4600
97266,55922,661 10,93210
973>2>7

8
535'99

6
9
К
'
6
59

6

97358,96234,27256,90834
97405,09027,92877,3692
97451,16927,37328,3733
97497>i994

2
>9

8o68
>97

1J

Q7543, 18085,09262, 9473

975
8
9>"3б4-°179

2
>7

с
'23

97
6
34,9979°>°3

2
73>4'

8
7

97680, 83373'3
8
°66,2557

97726,62124,27292,6702
9777

2
'3

бо
5
2
'
888
47>7^

6
3

R I T H M

N

95«
952
953
954
955
956
957
958
959
960
961
962
96;
96/
961

966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
98
98
98
98
98
98
98
98
98
99
99
99
99
99
99

99
99
99
99
100

s T:ib. il

Logarithms

7818,05169,37413,93185
7863,69483,84474,34489
7909,29006,38316,40853
7954.

8
3747>°4°95.Ч544

8000,33715,83746,34242
8045,78922,76100,07543
8091,19377,76843,56538
813,6,55090,78544,41531
8181,86071,70663,59928
8227,12330,39568,41336

8272,33876,68545,35933
8
3
I
7.5°7

20
»37

8l2
>9

6l2
3

8362,62871,24534,51542
8
4°7.7

0
339'

028
3
0
»7745°

8
45

2
>73«33. 43792, 5^53

8

8497,71264,15493,34209
98542,64740,83001,67360
8
5
8
7>53573>°

8
393,667i4

8632,37770,50765,32737
98677,17342,66244,85178
98721,92299,08004,86280
98766,62649,26274,57690
9881 1,28402,68351,91 1 17
98855,89568,78615,52768
98900,461 56,98536,81607

98944,98176,66691,81474
98989,45637,18773,07091
99033,88547,87601,44015
99078,26918,03137,82547
99122,60756,92494,8566/

99166,90073,79948,50979
99211,14877,86949,66797

99
2
55'35

1
7
8
-3

7
-135>

б22
75

99299,50984,31341,51745
99343,62304,97611,73216
99387,69149,41211,21 ю9
99431,71526,69636,73242
99475, 69445>87Í'28, 12117
99519,62915,97179,40527
99563>5'945'97549, 9'534
99607,36544,85275,32836
99651, 16721, 54178, 6557,
99694,92484,95381,17590
99738>Û3843,973I3'31202
99782,30807,45725,45489
99

Й2
5. 93384,23698, 73 156

99869,51583,11655,71988
999

1
3>

0
54

12
,
8
737

1

1
'
0
93

Й

9995^'54
882
>
2
59

82
,3

о8
'
)
9

ooo43,4
0
774>"93 1 8,64067



ГаЬ. u. to 20 PJ.ACHS. (IQV)

N

1003
1005
1007
1009
IOI I

1013
1015
1017
lOll)

IO2I

1023
IO25

1027
1029
1031
1033
1035
1037
1039
104.1

'°43
1045
1047
1049
1051

1053
1055
1057
1059
1 06 1

1063
1065
1067
1069
1071

i°73
1075
1077
1079
1081

Logarithms

00130,09330,20418,11880
00216,60617,56507,67623
00302,94705,53618,00717
00389,1 1662,36910,52172
004.75, 1 1 55 5,91001, 06349

00560,94453,60280,42845
00646,60422,49231,72283
00732,09529,22744,59739
00817,41840,06426,39490
00902,57420,86910,24725

00987,56337,12160,15771
01072,38653,91773,10408
01157,04435,97278,19720
01241,53747,62432,92943
01325,86652,83516,54691

01410,03215,19620,57904
01494,03497,92936,55824
01
 577>

8
75

6
3>

H
9°4°. 96243

01661,55475,57177,41240
01745,07295,10536,15583
01828,43084,26530,86897
0191 1,62904,47072,80707
01994,66816,78842,33384
02077,54881,93557,85991
02160,27160,28242,22008

02242,83711,85486,51839
02325,24596,33711,46987
02407,49873,07426,26758
02489,59601,07485,00279
02571,53839,01340,66612

02653,32645,23296,75697
02734,96077,74756,52817
02816,44194,24469,89253
02897, 77057., 08778,01749
02978,94608,31855,63389

°3°59. 972'9>
6
59S

1
'
o8
4M

03140,84642,51624,13598
03221, 57032, 97981, 5851 1
03302,14446,82910,67304
03382,56939,53310,34328

N

1083
1085
1087
1089
1091
1093
1095
1097
1099
1 101

1 103
í 105
1107
1109
1 1 i 1
1113
1115
1117
1119
1121

II 23
M2S
II27

I 129

II3I

433
11 35
437
ï '39
1 141

143
1145
1147
"49
1 1 5 1

'43
"Si
't 57
11 59
ï id ï

Logarithms

03462,84566,25320,30037
°354z>973Üi, 85148,31517
03622,95440,86294,53993
03702,78797,55774,95610
°3782, 47505, 88341, 87761
03862,01619,49702,79227
03941,41191,76137,14316
04020,66275,74711,13222
04099,76924,23490,56747
04178,73189,71751,77529

°4Z57>5S124I4°
I90>59800

04336,22780,21729,50254
04414,76208,78722,80639
°4493» «5461 .491 60,06471
04571,40589,40867,61503
04649,51643,34708,31364
04727,48673,84779,47827
04805,31731,15609,05702
04883,00865,28350,04281
04960,561 2̂ 54973, 1 5 180
05°37>97562>6l4S7'7s469
05115,25224,47981,28895
05192,39160,46106,54029
05269,39419,24967,861 it
05346,26049,25455,29384
05422,99098,63397,24592
°5499>586'5>2974'>$2489
05576,04646,87734,77923
05652,37240,79100,36269
05728,56444,18214,63835
05804,62303,95281,73884
05880,54866,75906,79892
05956,34179,01267,67648
06032,00286,88285,17768
об 1 07, 9^236, 29791,80181;
06182,93072,94699,0̂ 16;
06258,19842,28163,11351;
'̂ззз-зз'; »9,51749,55393
06408,34359,63595,99543
06483,22197,38573,83830



igS) L O G A R I T H M S Tab. 3.

^uin.

1 О I OOO

I(JJQOI

IO1O02

101003
101004

101005
101006
IQiOO;

1PIOO8
101009

1O1OIO

1OIOI I

IO1O12

101013
101014

IOIOI 5

101016
101017
lOtOlg

101019
101020

1OIO2I

1OIO22

IOI023

IOIO24

10102;
101026
101027
101028
101029

101030
(01031
101032
101033
IOI03/

10103;
101036
101037
lOIOjH

101039

i o 1 040
1 О I 04 1

i o 1 042
101043
10104,^

101045
I o i ú.) 6
101047
JOIO^f

1 0 1 O.J.Í,

Logarithms

00432,13737,82642,57428
00432,56737,06721,23527
00432,99735,88227,02280
00433,42734,27160,77988
°o« 3. «5732,23523. 34949
00434,28729,77315,57458
00434,71726,8853:5,29809
00435,14723,57192,36293;
0043S'S77I9.i!327^6ll9S
00436,007 1 5,66797,88804
00436,4371 i ,077*5 ' '°3402
00436,86706,061 38,89270
00437,29700,61962,30685
00f37)72(594>752:;z>II9z4
00438,15688,45919,17259
00438, 5868 1,74054, 30961
00439,01674,59628,37298
00439,44667,02642,20536
00439,87659,03096,64938
00440,30650,60992,54764

00440,73641, 76330,74272
0044 1, 16632, 49 1 1 2, 077 19
00441,59622,79337,39356
00442,026 г 2,67007, 5 343 5
00442,45602,121 23,44204

00/142,88591, 14685, (15908
00443, 3

I
579'74

6
95>3

2
79

1

°°443>745
6
7>9

2I
53. '9.092

00444,17555,67060,09050
00444,60 542,99416,86901

00445, 03
 S
zy, 89224,36878

00445,46516,36483,43211
00445,89502,41 194,90128
oo/j 46, 32488,03 359,6 1 8 5'
00446,75473,22978,42614

00447, '8458,00052,16627
00447,6(442,34581,681 12
00448,0.) 4 7.6, 2 6567, 8 1 285
00448,47409,76011,4035,
00448,90^92,82913,29537
00
449..Ш7$>47

2
74'33

0
ЗЙ

00449,76357,69095,3506
00
45°.

I
9339'4

H
377.

1
9
816

00450,62320,85120,7149
n
o/t c t .oc vi 1,70 ч 26,74 зо

0045 ' ,4í4zí<2>3099^'1 Z43°
00451,91262,40129,7007'
00452,343,12,06728,3142
00452,7722 r ,30792,8066
3045 3, 2O2OO, 12324,0198

Differ, ï

2999,24078,66099
2998,85505,78753
2993,38933.7Í7°82997>963Ö2, 56961
2997.53792'225°9
2997,11222,72351
.2996,68654,06483
2996,26086,24903
2995,83519,27609
2^95,40953,14598
2994,98387,85868
2994,55823,41415
2994,13259,81239
2993,70697,05335
2993,28135,13702
299V'5574>oi>337
2992,43013,83238
2992,00454,44402
2991,57895,159826
42991>J5338>I95°8

(.2990,72781,33̂ 47
42990,307,25,31637
429̂ 9, 87670, 14079
42989,45115,80769
42989,02562,31704
42988,60009,66883
.2988,17457,86301
2987>749°%89958

42987. 323S6,7785'
.2986,89807,49977
(.2986,47259,06333
.2986,0471 1,46917
.2985,62164,71726
(.2985,19618,80760
[.2984,77073,7401
42984,34529,514«
42983,91986,1317
42983,49443,5907
42983,06901,8918
42982,64361 ,0350
429X2,2 j 82 1 ,0202
42981,79281,8475
42981,36743,5168
42980,94206,0280
42980,51669,3812

42980,09133,5764
42979,66598,6134
42979, 24064,4924
42978,81531,2132
42978,3X998,7758

Diff. г

2
57

2
>8734&"

2
57

2
>°3°45

2
S7L 18747
2
57°>3445

2

2569,50158
2568,65868
.2567,81580
2566,97294
2566,,i30í i
2565,28730
2564,44453
.2563,60176
2562,75904
2561,91633
2561,07365

2560,23099
2559»3*836
2558,54576
2557,70318
42556,86061
.2556,01810
42555,17558
4
г
554>333'°

42553,49065
42552,64821

42551,80582
42550,96343
.2550,12107
42540,3,7874
42548,43644

42547,59416
42546,75191
4254.5,9091,0
42545,06747
42544,2252

4
2
543.383i

42542,5409
4254i,()

9
!:!9

42540,85681
42̂ 0,01476

4
z
539.i7

2
7
2

4
2
53Н,33'

Э
73

42537,4887.
42536,64678
42535,80485

42534.9629É
42534,12107
4253S.2792C

4253Z. 4373'
4253'>Ç95;Sf

D. 3

4301
4298
4295
4294
429C

4288
84286
B42»3
84281
84277
84277
84272
8427'
84261:
84266
84263
84260
84258
84257
84251
84252
84248
84245
84244
84239
84239
84236
«4233
84230
84228
84225
84225
84219
84219
8421 í
84215
84209
84209
84205
8420,
84199
«4199
84196
84193
84189
84189
84187
84181
8418'
8417^



Tab. 3. to 20 PÍ.A.CKS. (too)

Num.

ЮЮ50

10105 1
101052
IOJOJ3
101054
101055
101056
101057
101058
101059

iojo6o
101061
101062
101063
101064

101065
101066
»01067
101068
101069
101070
101071
101072
101073
101074

101075
101076
101077
101078
•101079

101080
101081
101082
101083
101084

101085
ioro8o
101087
10Ï088
10.1089
it)iogo
101091
101092
101093
101094
101095
101096
101097
101098
101099

Logarithms

00453, 63178, 513Z2, 79561
09454,06156,47789,97584
00454,49134,01726,40227
00454,92111,13132,91667
00455,35087,82010,36076
00455.78064,08359,57024
00456. 2 1 039,921 8 1 ,40479
00456,64015,33476,68808
00457,06990,32246,36773
00457, 4994'8849°.9ííl; 35
00457,92939,02211,68252
00458,35912,73409,20079
00458,78886,02084,38170
00459,21858,88238,06675
0045:9, 6483 1,3 187 1, 09743
00460,07803,32984,3 1517
00460,50774,91578,56143
00460,93746,07654,67760
00461,36710,81213,50506
00461,79687,12255,88518
00462,22657,00782,65928
00462,65626,46794,66866
о. '463, 08595, 50292, 75462
00463,51564,11277,75840
00463,94532,29750,52123
00464,37500,05711,88433
00464,80467,39162,68887
00465,23434,30103,77601
00465,66400,78535,98688
00466,09366,84460. l6ziO

00466,52332,47877,14421
00466,95297,68787,77281
00467,382162,47192,8894]
00467,81226,83093,33503
00468,24190,76489,95064

00468,67154,27383,57719
00469,10117,35775,05563
00469,53080,01665,22686
00469,96042,25054,93175
00470,39004,05945,01 117
00470,81965,44336,30595
0047 1 ,24926,40229,65689
00471,67886,93625,90477
00472,10847,04525,89036
00
47

2
>53

Уо6
>7

2
93°>45439

00472,96765,98840,43755
°°473>397

Z
4'

822
5 6,68054

00473, «2683, 23 1 Ko, 02401
00474,25641,2161 1,30859
00474,68598, 77 5 Ç i ,.Ч74'̂

D iff. ï

42977,96467,18023
42977>S393('.4»643
42977, u 406,51440
42976,68877,44409
42976,26349,2154«
4297J,8382', 82855
42975,41295,28329
42974,98769,57965
42974,56144,71762
42974'13720>69717
42973. 7I'97.S'»27
42973,28675,18091
42972,86153,68505
42972,43633,03067
42972,01113,21775
42971,58594,24626
42971,16076,11617
4297°>7355R, 82740
42970,31042,38012
42969,88526,77410
42969,46012,00938
42969,03498,08596
42968,60985,00378
42968,18472,76283
42967>759UI. 363»o
42967,33450,80454
42966,90941,08714
42966,48432,21087
42966,05924,17571
42965,63416,98162
42965,20910,62860
42964,78405,11660
42964,35900,44562
42963>93 396-6 1561
42963, 50893, 6261:5
42903,08391,47844
42962,65890,17123
42962,23389,70489
42961,80890,07943
42961, 38391, 29478
42960,95893,35094
42960,53396,24788
42960,10899, 98559
42959,68404,5640̂
4Z959>2S9°9. 98316

42958,83410,24-299
42958,40923,343̂
42957,98431,28,15»
'!'29S7)Sî940io6iJ;'y
4^2Ç7,i?4-1')-6«86i

Diff. 2

42í3°.753«o
42529,91203
42529,07031
425*8, Í286l

42527,38693
42526,545*6
42525,70364
42524,86203
42524,02045
42523,17890
4
2
5
2
2,зз7зб

42521,49586
42520,65438
42519,8.1292
425 1 8,97! 49

42518,13009
43517,28871
42516,44734
42515,60602
4254.76472

4
2
5'3>9

2
34

2

42513,08218
42512,24095

42511.39973
42510,55856
42509,71740
42508,87627
42508,03516
42507,19409
42506,35302
42505,51200
42504,67098
42503,8300:
42502,98906
42502,1481 1

42501,30721
42500,46634
42499,62547
4^49

Й
»7^4

6
4

42.̂ 7,94384

4̂ 497 !»озо(>
42496,26229
4
2
495>42i5

()

4̂ 49.1,58087
42493,74017

42492,8(̂ 95;
42492, 0588t,
•(•249;,/ 1824
•V

2
.!-

(
)°i?77('b

.|.?4Ki>,i;̂ 4i(,

D- 3

84177
84172
84170
84168
84167
84162
8
4
j6l

84158
84,55
»4154

84150
84148
84146
a
443
84140

84138
8
4''37
84(132
84J3O
84130

84124
84123
84122
84117
»4MÓ

«4̂ 1
841 n
84107
84107
84102
84102
84097
84095
84095,
84090
84087
84087
84085
84080
84078

»4o;7
84.073
84069
84070
84065
84~о"бз
84060
í*4o6i:
8.J05Í
fi .|CK ft



2oo) L O G A R I T H M S Tab. 4.

shim.

I О I I OO

I01IOI

101 IO2

101103
loi 104
101105
101106
101107
101108
101109
IOIIIO

1OII I 1

IOIIIZ

loi 113
IOIII4

101115
101116
101117
101118
101119
1OI12O

IOII2I

IOII22

101123

iou2<
101125
101126
101127
1OII2Í

loi 129
loi 130
10113
IOII3Z
101133
10113;

IOH35
loi 13
101137
IOH3
101139

Logarithms

°47S>IIH5i9'0°i>°°349
°475>54512i6l96l>ZI494
э°475>974б8,904

3
2,6б979

00476,40424,76416,26854
00476,83380,199.12,85167

00477,26335,20923,25964
00477,69289,79448,33288
0478,12243,95488,91179
00478,55197,69045,83677
00478,981 5 i,ooi 19,94816

00479,41 103,88712,08631
00479,84056,34823,09152
00480,27008,38453,80407
00480,69959,99605,06424
00481,1291 1,18277,71220
00481,55861,94472,58822
00481,98812,28190,53247
00482,41763,19432,38510
00482,8471 1,68198,98624
00483,27660,74491,17601

00483,70609,38309,79449
00484,13557,59655,68174
00484,56505,38529,67778
00484,99452,74932,62264
00485,42399,68865,35628

00485,85346,20328,7186!
00486,28292,29323,54977
00486,71237,95850,68945
00487,14183,19910,97760
00487,57128,01505,25410
00488,00072,40634,35877
00488^43016,37299,13142
00488,85959,9 1 500,411 8;
00489,28903,03239,0397«
00489,71845,72515,85498
00490,14787,99331,69715
00490,57729,83687,40598
00491,00671,25583,82! 12

00491,43612,25021,7822

00491,86552,82002,12887

Diff. i

42956,70960,15145
42956,28471,45485
42955,85983,59875
4
Z
955>4349

6
>5

8
3'3

42955.01010,40797

42954,58525,07324
42954,16040,57891
429S3,735Í6'92498

42953. 3I074,iH39
42952,88592,13815
,2952,461 11,00521
42952,03630,71255
1.2951,61 151,26014
42951,18672,64799
42950,76194,87602
42950,33717,94425
42949,91241,85263
42949,48766,6011̂
42949,06292,18977
42948,63818,61848
42948,21345,88725
42947,78873,99604
42947,36402,94486
42946,93932,73364
42946,51463,36240
42946,08994,83109
42945,66527,13968
42945,24060,28815
42944,81594,27650
42944,39129,10467
42943,96664,77265
42943, C4zol>z8°4'
42943,11738,62795
42942,69276,8 1 520
42942,26815,84217
42941,84355,70883
42941,41896,41514
42940,99437,96109
42940,56980,34666
4294o,i4C

z3^7l8°

Diff. 2
42488,69660
4̂87,85610
4̂87,01562

42486,17516
4
г
485,33473

42484,49433
4483,65393
42482,81359
42481,97324
42481,13244
42480,29266
42479,45

Z
4!

42478,61215

4
Z
477'77

I
97

42476,93177
42476,09162
42475,25149
42474,41137
4
Z
473»S7

I2
9

42472,73123
42471,89121
42471,05118
42470,21122
42469,37124
42468,53131
42467,69141
42466,85153
42466,01 105
42465, 1718?

4
Z
46"4.33

202

42463,49224
42462,65246
42461,81275
42460,97303
42460,13334

42459,29369
42458,45405
42457,61443
4
Z
45

6
,77486

4
Z
455»9353°

D.3

84050
84048
54046
84043
84040
84040
84034
84°35
84030
64028

84025
84026
8401 í
84020
84015
8401;
84012
8400!
84006
84002
8400;
83996

8399
8

83993
8399°со со 

т* 
-* ao i

со со
 со

 со
 

г^
1

O
N

 С
\ 

O
N

 С
ч

 
О

ч

С
О

 
00 

С
О

 С
О

 О
С

8397
s

8397
1

8397*
83969
839

6
5

83964
83962
83957
8395

6

839Я



T A B L E I V .

Tab. 4 NUMBERS to 20 Pi-AfcEs. . (201)

Log.

00000

OOOOJ

OOOO2

OOOO1

оооог
OOOO5
ооооб
DODO;
ooooB
00009

OOOIO

OOO11

OOOI2

ooo 1 3
00014
00015
OOOIO

00017
ooo 1 8
00019

OOO 2 О

OO021

OO023

OOO23

00024

OOO2J

OOO 2 Ó

00027
00028
00029
00030
00031
00632
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049

Number

1 0000,00000,00000,00000
10000,23026,11602,68807
10000,46052,76225,57806
10000,69079,93869,89084
10000,92107,64536,84726
10001,15135(882*7,66825
10001,38164,64943,57474
10001,61 193,94685,78767
10001,84223,77455,52806
10002,07254,13254,01691
10002,30285,02082,47528
10007,533 1 6,43942, 1 2421
10002,76348,38834,18484
10002,99380,86759,87829
10003,22413,87720,42571
10003,45447,41717,04830
10003,68481,48750,96726
10003,91516,08823,40384
10004,14551,21935,57932
10004,37586,88088,7 1498
10004,60623,07284,03216
10004,83659,79522,75222
10005,06697,04806,09653
10005,29734,83135,28651
10005,52773,14511,54360
10005,75811,98936,08926
10005,98851,36410,14500
10006,21891,26934,93233
10006,4493 1 ,705 1 1 ,6728 1
10006,67972,67 щ , 58802
10006,91014, 16825,89957
10007,14056,19565,82909
10007,37098,75362,59825
10007,60141,84217,42875.
10007,83185,46131,54229
10008,06229,61 106,16064
10008,29274,29142,50557
10008,52319,50241,79888
10008,75365,7.4405,26242
10008,9841 1,51634,1 1803
10009,21458,31929,58761
10009,44505,65292,89308
10009,67553,51725,25639
10009,90601 ,01 227,89950
10010,13650,83802,04443

10010,36700,29448,91330
10010,59750,28169,72787
10010,82800,79965,71052
10011,05851,84838,08328
looi 1,28903,42788,06828

Differ. I

23026,1 1602,68807
23026,64622,88999
23027,i7044,3'i278
23027,70666,95642
23028,23690,82099

23028,76715,90649
23029,29742,21293
23029,82769,74039
Z
3<>3°,35798.4«885
23030,88828,45837
23031,41859,64893
23031,94892,06063
23032,47925,69345
23033,00960,54742
Z
3033,53996>6zz59

23034,07033,91896
23034,60072,43658
23035,13112,17548
=»3035,66153, 13566
»3036,1919^31718
23036,72238,72006
23037,25283,34431
0̂37,78329,18998
23038, 31376,25709
23038184424,541:66
2
3°39>37474>°5S74
2
3039,905

Z
4,78733

23040,43576,74048
23040,96629,91521
23041,49684,31155
23042,02739,92952
Z
3°4

2
>55796>769i6

23043,08854,83050
23043,61914,11354
23044,14974,61835
23044,08036,34493
33045,31099,29331
23045,74163,46354
23046,27228,85561
23046,80295,40958
Z
3°47.333<>3»3

0
547

23047,86432,36331
23048, 39502,64311
23048,92574, 1 4_493
23049,45646,86877

23049,98720,81467
23050,51795,9826.;
23051,04872,37176
23051, -57949,98500
2301:2,1 1028,81042

Diff. 2

53020,20192
53021,42279
53022,64364
53023,86457
53025,08550
53026,30644
53027,52746
53028,74846
53029,96952
53031,19056
53032,41170
53033,63282
53034,85397
53036,07517
53037,29637
53038,51762
53039,73890
53040,96018
53042,18152
53043,40288
53044,62425
53045,84567
53047,06711
53048,28857
53049.51008
53050,73159
>"3°5'>953i5
53053,174.73
53054,39634
S3

0
S5,6i797

53056,83964
53058,06134
53059,28304
53060,50481
53061,72658
53062,94838
53064,17023
53065,39207
53066,61397
53067,83585»
53069,05784
53070,27980
53071,50182
53072,72384
S3073>9459o
53075,16798
53076,39011
53077,61224
53078,83/142
53080,05661

D-3

1,22087
1,22085
1,22093
1,22093
1,22094
1,22102
1,22100
1,22106
1,22104
1,22114
1,22112

1,22115

I,22I2O

I.2212O

1,22125

1,22128

1,22128

1,22134

1,22136

1,22137

1,22142

1,22144

1,22146

1,21151

1^22151

1,22156

1,22158

1,22101

1,22163

I.Z21Ó7

I,22I7O
I,22I7O
1,22177

1,22177
1,22I8O

1,22185
1,22184

I,22I9O
1,22192
1,23195

1,22196

1,222OZ
I,222O2

I,222O6
1,22208

1,22213

1,22213
1, 23218
1,22219
1,22224

С с



Сзоа)

Log.

00050

0005 I
0005 2
00053

00054

ÜOOJ5
ООО^б

00057

00058

00059

OOOÓO
DOo6l
OOCÒ2
00063
00064

00065
OOOÓ6
00067
00008
00069

00070
0007 1
0007 z
00073
00074
00075
00076
)C077
•10078
00079
00080
00081
00082
00083
3008/1
эоойс
00086
00087
«0088
•30089

00090
00091
00092
30093
.10094

00095
00096
30097
50098
JO099

LcKîATiiTHMs and Tab. 4

Number

icon, 5 1 955)538 16,88770
loon, 75008, 17925,76373
looi 1,98061,35115,91861
10012,211/5,05388,57459
10012,44169,28744,95395
10012,67224,05186,27901
10012,90279,34713,77210
10013,13335,17328,65560
10013,36391,53032,15189
10013,59448,41825,48341
10013,82505,83709,87261
10014,05563,78686,54196
ï1 014,28622,26756,71398
10014,51681,27921,61121
10014,74740,82182,45620
юс 14,97800,89540,47 156
10015,20861,49996,87991
ï ooi 5, 43942,6355?., 90388
10015,66984,30209,76617
1 Obi 5,90046,49968,68948
10016,13109,22830,89654
10016,36172,48797,6101 1
10016,59236,27870,05299
10016,82300,60049,44800
10017,05365,45337,01798
10017,28430,83733,98580
10017,51496,75241,57436
10017,74563,19861,00661
10017,97630,17593,50550
10018,20697,68440,29402
10018,43765,72402,59518
10018,66834,29481,63103
10018,89903,39678,61763
10019,12973,02994,80510
10019,36043,19431,38756
10019,59113,88989,59816
10019,82185,11670,66008
10020,05256,87475,79656
10020,28329,16406,23081
10020,51401,98463,18612
10020,74475,33647,88578
10020,97549,21961,55311
Г0021, 20623,63405,41 147

10021,43698,57980,68425
1002 1 ,66774,05688, 59484

10021,89850,06530,36670
10022,12926,60507,22328
1̂ 022,36003,67620,38809
10022,59081,27871,08463
10022,82 1 59,41 260,1̂ 648

Differ, ï

23052,64(108,87603
23°53>I7i9°>15488

z3°53.7°27z.65598
23054,23356,37936
23054,76441,32506
23°55>29527>493°9
23055,82614,88350
23056,35703,49629
23056,88793,J3'5

2

23057,41884,38920

23°57.9497б.6б935
23058,48070,17202
23059,01164,89723
23059,54260,84499
23060,07358,01536
23060,60456,40835
23061,13556,02397
23061,66656,86229
23062,19758,92331
23062,72862,20706
23063,25966,71357
23063,79072,44288
23064,32179,39501
23064,85287,56998
23065,38396,96782
23065,91507,58856
23066,44619,43225
23066,97732,49889
23067,50846,78852
23068,03962,30116

23068,57079,03685
23069,10196,99560
23069,63316,17747
23070,16436,58246
23070,69558,21060

23071,22681,06192
23071,75805,13648
2/072,28930,43425
13072,82056,95531
23°7 3,35' 84-69966

2зо7з,88з
1
з,66

7
зз

23074,41443,85836
23074,94575,27278
2
3°75.47707.9i°59
23076,00841,77186
23076,53976,8565«
23077,07113,16481
23077,60250,69654
23078,13389,45185
23078,66529,43071

Diff. 2

53081,27885
53081,50110
53083,72338
53084,94570
53086,16803
53087,39041
53088,61279
53089,83523
53091,05768
53092,28015
53093>5°

26
7

53°94>7
Z
5
21

53095,94776
53097,17037
53098,39299
53099,61562
53100,83832
53101,06102
53103,28375
53104,50651
53105,72931
53106,95213
53108,17497
53109,39784
53110,62074
53111,84369
53113,06664
53114,28963
53115,51264
53116,73569

53i*7>95
8
75

53119.18187
53120,40499
53121,62814
53122,85132

53iZ4.074S
6

53115,29777
53126,52106

53127.74435
53128,96767

53130,19103
53131,41442
53132,63781
53133.86127
5345.08472
53136,30823
53'37«53'73
53138,75531
53139.97886

D.3

1,22225
l,2222fe

1,22232

I.Í2233
1,2223«

1,22238
1,22244
1,22245
1,22247
1,22252

1,22254
1,22255
1,22201
1,22202
1,22263

1,22170
1,22270
1,22273
1,22276
1,22280

1,22282
1,22284
1,22287
1,22290
1,22295

1,22295
1,22299
1,22301
1,22305
1,22306

1,22312
1,22312
1,22315
1,22318
1,22324

1,22321
1,22329
1,22329
1,22332
1,22336

1,22339
1,22339
1,22346
1,22345
[12235!

1,22350

1.2235«

1.22355
1,22363



Tal). 4 NUMBERS to 20 PLACES. (203)

Leg.

ooioo
0010!

OOI O2

OO1O3

00104

OOlO;

OOI06
OOlO;

ОО1ОЙ

00109

001 1O

001 11

OOI 11

00113
OOI 14

001 1;
OOI 10

OOI IJ

OOI ia
00119

OOI 20
OOI 21

00122

00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
0013^
00135
00136
00137
00138
00139

Number

0023,05238,07.789̂ 96719
0023,28317,27460,60039
10023,51397,00273,65970
0023,74477,26:30,36880
10023,97558,05331,951^6

0024,20039,37579,63112

10024,43721,22974,63182

10024,66803,61518,17724

10024,89886,5321 1,491 18

10025,12969,98055,70747

10025,30053,96052,31997
10025,59138,47202,28258
10025,82223,51506,90922
10026,05309,08967,42382
10026,28395,19585,05036
10026,51481,83361,01284
10026,74569,00296,53525
10026,97656,70392,84178
10027,20744,93651,15638
10027,43833,70072,70321

10027,66922,99658,70642
10027,90012,82410,39017
10028,13103,18328,97867
10028,36194,07415,69614
10028,59285,49671,76683
10028,82377,45098,41504
10029,05469,93696,86507
10029,28562,95468,34126
10029,51656,50414,06799
10029,74750,58535,2696-1

10029,97845,19833,17064
10030,20940,34308,99545
10030,44036,01963,96851
10030,67132,22799,3144;
10030,90228,96816,25766
10031,13326,24016,02278
10031,36424,04399,83439
10031,59522,37968,91712
10031,82611,24724,49561
10032,05720,64667,79455

Differ, i •

13079,19670,03320
23079,72813.05931
23080,25956,70910
23080,79101,58256
«3081,32247,67076
23081,85395,00070
23082,38543,54542
23082,91693,31394
23083,44844,30629
23083,97996,52250
230X4,5114^,96201
23085,04304,62664
23085,57460,51460
23086,10617,62654
23086,63775,96248
23087,16935,52245
23087,70096,30649
23088,23258,31460
23088,76421,54683
23089,29586,00321

23089,82751,68375
23090,35918,58850
23090,89086,71747
23091,42256,07069
23091,95426,64821
23092,48598,45003
23093,01771,47619
23093. 54945.7*673
23094,08121,20165
23094,61297,90100

23095,14475,82481
23095,67654,97310
23096,20835,34589
23096,74016,94322
23007,27109.761:12

23097,80383,81161
23098,33569,08273
23098,86755,57849

23099.39943.29894
23099,93132,24408

Diff. 2

53142 42611
53143,64979
53144-87.14^
53146,09720
53147,32094
53148,54472
53149,76852
53150.99235
53152,21621
53153,44011

>3iSl''''''!Oi
53155,8X796
53157,11194

53i5».33594
TU 59.55997
53160,78404
53162,00811
53163,23223
53164,45638
53165,68054

5̂ 166,90475
53168,12897
53>б9.3532*
53I70.577S2
53171,80182

53173,02616
53>74>*$054
53

I
75>47492

53176,69935
53"77'9238»

53179.4829
53180,37279

53i8i, 59733
53182,82190
53184,04649
53185,2711»

53186,49576

53187,72045

53188,9^514

53190,16989

0.3
1,22368
1.22367
1 22374
.2237-1
,223_

7
8

,22380

-22383
,22386

,22390

1,22392

'.22393
,22398

1,21400

1.22403

I,22
4
07

1,22407

1,2X412

1,22415

I,224l6

1,22421

1,22422

1,22425

l,22
43
0

1,22430

'.«434
1,22438
1,22438
í, 21443
1,22446
1,12448

1,22450
1,22454
1,22457
'•22459
1,1246:

1,22464
1,22469
1,22469
1.22471
1,12476

C e *



T A B L E V .

Biioos'e Logarithms of all Numbers to loo, and of Primes under lioO»
to Sixty-one Places.

,204) L O G A R I T H M S Tab. 5 N
D'coooo,ocooo,ooooo,ooc>oo, 00000,00000,00000,00000, ooooo,oooc.o,oouoo,o<. cue г

, 1951 j, 37388,94714,49301,67681,89881,46110,85413,104271;

0-60105,99913,17961,39041,74777,89448,98605,35363,79761,91411,70816,108549
•69897,00043, 36018,80478. 61611,0517 5,50697, та у 8, 10118,53789, 14586, 891:725

i-00000,00000,00000,00000,00000,00000,00000,00000,00000,00000,00000,000000

i-07918,4460,47614,81772,15056,92704, юг 36,1736 ç,08617,11491,19474,507106
' 11394>33523>о68з6,7591о,б5051,57941,31843,08197,19188^706,81718,011910
1-14611,80356,78238,01591,59551,53317,12921,01517,62177,78607,39478,140614
1-17609,12590,55681,24208,12890,08530,62228,24319,38982,72858,73235,194381

I-i55i7,i5°5I»°:n°6»c698o>37947,o"34.72364.5l684,476o9,8435<V1í7°9i7oi58'
1-17875,36009,51818,96153,63334,75756,91931,79511,19337,39449,75989,068189
1-30101,99956,63981,195 zi, з17 388,94714,49301,67681,89881,46110,85 yj ,104175

i-34141,16808,21106,23596,39388,65967, ç J 716,84748,91071,92856,163 59,069665
1-36171,78360,17591,87886,77771,12151,18954,96975,11034,33609,618X1,756055
1-38011,12417,11606,01193,61445,87418,59438,95046,98508,57702,14887,611480

[g
>9
Ip
Г
13
W'
15
í6
17

,68131,116184
'43'3«.37*4'i58987,3i '»8,50837,09765,34591,76003,86591,57208,75944,895969
1-44715,80313,41119,11113,96940,48041,61114,70199,51159,14818,14891,144899
1-46139,79978,98956,08733,18467,61969,15499,11541,94417,88715,38410,653969

»6

i'50íI4i997BJ.199°S>976o6,86944,736ií,465i 3,38409,49407,31054,17065,511373

(9

... . 75335«95959i"667,i9366,3749b3°56°i88i»*,Î0586*
1-56810,17140,66994,99680,84506,89539,11944,79819,71690,16631,15466,176799 f
''57978,35966,16810,15675,00713,7048i,42i34,47193,19118,85660,61401,171463 )'
i -59106,46070,16499,10650,15330,61197,44374,00198,58051,57776^1366,310566ji
-•60105,99913,17961,39041,74777,89448,98605,35363,79761,91411,70816,108549 4°

91 141,97676,98116,439181 41
,14̂ 93 43

1-67209,78579.3 5''I7,4644I>4»I93>99449)*C'064,oi 598,03098,41994178*70,373294
1-68114,11373,75 587,11814,99834,81153,08741,61718,88390,03913,00300,715755
I-69019,60800,18513,66141,44315,17185,17238,69671,44792,64793,08130,071699
1-б9897,ооо4з,збо|8,8о478,б2бп,о5175,5об97,з1318,ic 118,53789,14586,895725
1-70757,01750^7936,36583,51977,97583,45133,91076,96141,61574,11612,10234)
I-7i6üo,33436,34799,i5963,39819,47391,31448,43661,08951,31118,53544,110459
ï-71417,58696,00789,04563,19911,91627,15659,2695 5,02401,19493,77йо5,94юзг
•73139.37598>«96y. 50709,88226,04489,83895,43685,76474,03419,61358,00024^
•74036,26894,04141,^45 53,64610,76518,53111,49385,11309,00434,4$ 5 31,8611 if
•74X18,80270,06200^41635,^4319,42766,11517

•77085,101 i6,



6l
6l
6}
64
15
6ft
67
68
69
_7£

71
72
73
74

_7J

7"
Г
7*
79
8c

8
82

8.1
84

L*
86

»7
8S

9r

9'
9.Î
9-t

"?6

S
roi
10,
107
109

"3
117

'з:
'39
'49

ill
'57
163
167

•73

il?
181
191
'93
197
199

ni

"3

Tab. c L o o A K i T H M s t o o l P L A C E S .
;«53*.y»JSO,i"7U7,(.3JS !>.S74S5>4757>3 Î I34.Viu33t7»757,4 340,41110,7034«.;

<79ï39.>b494,<»8i5i,u741a*>o44»9i9484*.90874.407i8,9143lb76t>i9i5197i^87773
•79934/05494.51.5 Xi,7"53°r"7»o,65ioî,U66tii, 18838,30114,705^5,7 Ч*',033003
•So617,99739, Sjiiíiv,!? 118,14333,68346,95816,06091,3<)iSÜ,77165,11478,61564^
•8nyi,^j566,4i85<;)57399,;766i,6jir7,8354o^o6i5,^3n6,4J48tf'»73°4.9P7b.l)5

•82607,48017,00816,43414,91316,191 16,06858,09496,16080,56861, 586151,179160
•83250,89127,06136,31896,76476,83777,31308,35439,4714'j?4'.>l6>343oo,oi2i34
•83884,90907,37155,31616,18050,15506,30485,88976,3984«,51679,10531,054711

•85 il 5,83487,19075,18609,18194,350 î 5,41913,51704,191,0r ,[>ооз9,19762,70(14^9
•s5733.J4964>3'»6i*.46o»3)'>7i4.Voû83,70969,87048,27372,76771,735 55,910137
•86 331,18601,1045 5,90107,43869,00470,308 5 3,44518,6825 ,,31165,74851,100010
•86913,17197,309 76,19101,11895,84163,61147,47511,615 71,62841,10879,18107.3
•87c,n6, ï i f > 3 3 , q 17Q'-',O46!Î6,71;501, i ;iio6,i г•)!5,^66^7,49 roi,16647,87812,000107

.
•88649,07151,714« i, 87146,14161,1983 5,66043,5190», 745^6,79041,85011,001740
•89109,46016,90480,401 ; i,51719,5 5911,93670,6->i)So,479 34,03987,16779,414841
•89761,70011,90441,41799,48113,86478,14968,64828,61019,01515,03156,163513
•90 ;o8,99869,4194 q, ç H 564,11166,.''41 73,47904,0304^,(19644, ;8631,56131, ; l iS

•90^48,50188,7864 ï ,74Я Ч , o 1 1 10,13010,46113,6S>'O5, ï <;.);6,76273,34593,ii>46l6
•91381,34513,83716,^9;-i,31507,44бЧ1,б7з<1,6г(,87,озч i$, 10579,56303,17784»
•91907,80913,76073, .71483, г 7603,5ИЧ 7',i6124,70016,37658,18063,04535,193708

•02941,89157,14291,7 5 5 31,64309,9960 я,К4|о".з?. 50 5,774í)6,r|'iio3178i;fto,h994i r

,52461,78746,66214,37050,04544,13181,07744,97058,951615
94448,16711,50168,()i639,i4i66,554I6,503^2,i-. 11 г,71834,85177,87185,178*14

•94939.00066,44912,7847;.,35433,69701,44112,46651,6145*,10-14,45836,318694

196?78,7«73>4Ç555> î69i9i51549>OI7oo, 17560,31338,90797,16031,31708,964604
•96848,19485,53935,11696, «7320,03373,53(03,150 54,3042 2,494X8,0510 7,6SÍJ 51

•97771,36051,88847,766 51,15445.81041.456111,мЧю. 704 «• о П яЯ.00571.96191^

•9S677,i734z>6644>85I78,43(>18,ii(>65,57744.94*5S.4I5>4,(>3íi86,69747,i>Í7io7
•99112,60756,91494,85663,8 J 7/4,11909,76541,37353>34<'74.< 1003,93543,176974
"995^3.5 '945.97549.9' 534.O155 7,77 75 3,25486,01069,59918,84784,48141,56170:
•00411.13737.4*641,57417,51881,7КШ.9579Г.51191.89 5«,io645,159t4.otSl86

i - o , > . o 7 i , 9 4 5 ° , * 3 l H 1 í 4 . 1 9 ° 5 > 2 ) 4 9 ( w o 3 > 0 5 6 4 7 , 5 i i < ° 7 9
1-01938,37776,85209,64083,45411,39461,43564,61168,16891,63401,93519,816610
i'03742,64979,40615,63520,05133,07613,87518,66421,045 ji,8i79S,36!iii,io4o05
2-05307,84434,83419,72179,51170,18609,44818,47783,81613,61109,73395,1570 "
1-10380,37209,559 56,86414,69874,11817,18615,85765,63139,79139,38677,6878

107
109

157054 113
l-i 1717,11950,55764,16081,00541,70697,7 »859,47801,631 j 7,in 61,69629,7703] j 'J1
1-13671,05671,56406,76856,19166,17114,7а973>36731,197°7.464»3»5°45*,бЗ»444 i>'

•J9
•49

U2I
,

IM 7897,6о47>,оз 169.41686,90730,; 5 7 ;?,30178,84460,9 541̂ .77687.74̂ 0,971401

•»9^97,18370,50651,90991, 7
i 21118,76044,03957,80764,00914,35915,99475,49930,97147,35985,06185, 30J7Û4
i 11171,6471 1,47583,17998,40759,09910,46753,44613,38401, 3 ,
1-13804,61031,18795,41456,05301,58758,46588,77816,83169,13491,66453,988743
1-1518 5,30309, 79893,16957,05816,9 1 77 5, 0586 1,1)4510,71090,678 51,861 39,477*8;

l 15767,85748,691^4,51018,97436,7^,411,

.
1-11885, 50764.09706. 65010.001 1 7. 84419,80184,14048.8877 1, 40817. 514; i. 90706

2- за4»в,245?*>9769»,л^™, 155* М9917.о85п5, 1 5 501, 58501, 90193,86 jo9,

, 9311^71010,
o:! 1,08177,13 1 58

ti

il

38140» »31
6n,6oi47,89i".»709J.*-'4".694«9>í'51*M9'?734rM'



аоб) L O G A R I T H M S Tab. 5 к\

4IW5)57484»39757)íí6ÍÍ97!"335>83870>ii8uU«o71,55733>8765z>>5Ç58b847682
•4197 5,11800,02407,98оо8,71гХ<;, ï5871*1717 ̂ 37709,^4680,10^^7,16^ 58,10149*

63

4V
53

T-
73
79

8J

97
*ojj 4,43716,1018^,3^654,46411,48149,41549,75i(i9,88963,37359,8i76i,56ioi

409
419

.21

~

433
439
443
49

4Í,

.63
467

Í22
487
491
499
W
:"ч

9oe, 74405, /2952, l ião 1,94)175, i f03.b,i)Oi»o,íSot)i), 71 147,47 ' 9"> 'У5У"»3
•44247,97690,64448, 55 577,

•49176,03890,2 6837,505 ç f, 50131, X 315 í,64155,((5949,1X519,90441,41367,782324
".fil 265,04861,14^15,1 ?79г,9Й<93>9857 f,S»993>'9 6 8 '3

i 4979

•54181,54269, <;,)t7<j,S9St;4,oi7r9,7-1 ;9,6 3066,31783,00866,75487,04181,990196

J*
ir
1C

К"
M

•^994,96013,25707.73624,49469,11731,05270,14076,41121,14688,95645,064384

г '62418, loqçH, 3566X1^0744 ,40669, 1342 1,443 71, 09437,88488, o 1 68 1, 56998, 05819
í 03447,7170 1 ,6073 1, 60075, 02»o3,i6iü4)67«7)i^,9l(73,a3i33, 16131, 39 lio, 168424
5-63648,789*3, 53365,44^69,806644^685,16764,08604,17833,53839,54651,63310'
1-64146,45101,41.111,37063,3.741 1,50613,

n
к
«'
H
w . 59941 ,01108, 711 11,40918

,61000,69850,11135,35461,45110,47714,05^40,10155,5i4S<j,850 t

i'66f 31
1-68оз1

,099*0,1795 3>135()7^'931/"'43а)7о'*55,40157»"545о>4()974!53°74|*38

,68805,66111,16308,80510,89779,951674,10010,61401,5 M^8,77553,654
, J5134,245*5 3'2 1О00.69" 39,66061,31078,17266,76 34Л<° ' 805,94696.676

,3 5140,31050,64435,75371, 38433,5441 3,

w
, 54314,95119,43164,65484,93506

L-6ç)8»o>o5456,ij389,9i4i6,}90{t>, 36033,38846,73161,68889,76585,04407,11686
i'70J56,79»50,559î7,3970<>,8iî40,9oi79,5»8t55,50o6 1,793 u, 53164,1 3100,61698
1-70671, 7781 3,367^8,746 56,80767, т l 564,1 ;;oi,75ii6,3roii,Si795,59 317,

1-7 1850,1 6888,67174,1 39x0,011(15,78891 ,07881,05119,17614,54011,80340,61 8

.
'745» ;»<;19ЧЬ73718,9'ьг'44>Ч43Н>98»99, 38696, 26667,11981, 65 561,8891 6,04761

54'
547
5<7

5*1
569
57l

i 78318,86910,7
1-78746,04745, 1841 5,o3774,ii66i,8i456,45o78,i95i8,38564,77S7o,6oi;i i, 887769

1-7901^,51640,33141,68104,54661,67275745 з"з1,98845,7з4з1, 10131,76836,317560677

54
И

5*9|*'755">ll663>9507J,i7ii8,70555)i403o,ioÕ58,878o8,4oÍ66,56j54)49337',66n6
57» i17S&*3>6«°*»i4$M>°5°°4,"i*4I>3oo31,39578,08074,83371,59899,19611,15374

- Ч-76863,81011.47614,47606,-15 <9i,98 596,71376,19981,11599,05673,14995,758 51

59

6o
4o
il
61
Л,

1'77305,4б93з,Ь41бг,6о6з9,6б7 1 5, 59«2 1, 781 33,09149,84055, 79640/i5ai4,íi6
а'77741,Ь8лз,8931 1,37981,81715,69/01, 74684,15198,87817, J4494,37<rçj,48503
*>77*o7,447>o,oí 739, 51088,58 506,99987,83983,48917, 51197, 14032,8018/, 14509
i 78318,86910,7« 57,58o96,t^956,3o4$5,95o7i,i4o6í,4i3i7,9ÍÍ498,794Sí,S6S5Í

64

,
'79169,06490,2011 7,9767/;, 79674, 34394,50849,4/ /05, 79*64,00695,48606, /3408

2-80001,93591^41 34,31301,69198,49975,36836,1 5516,114.8^5916,11618,8 1.9406
1, 37064,08860,016375

5, 33179,475691
t- 81090,4180^.68700,38445,84305,61795,35771,



N
6 Í3. .. .. ...

ï 81888,54i45>44TO9>86>*K>^46^07o65,03^4»/1^S'S^'4Á1 !i4n6630,4$745°
661 г Snirj, 14594,85640,13664,65718,97680,09140,14475,13556,41077,17411,001763

94824,665$ 7,443131,73851,95609,^7119,517619
г •43058,16686,8 s 144>зг6оо/)0170,6018 7,157с) т,96987,11869,41085,7^19,4118^

743

ГаЬ._£ ' to fn P L U C K » . (207),

1-83441,07036,«i 5 31,54330,98139,41016,94514,11519,91074,1139 ç,15101,356 IDO
4-83947,80473,74198,40758,33677,14316,61643,33706,67015,71535,20888,100815
1-84571,80179,46658,65706,40113,37150,30440,16828,6060 6,06710,993 78,641616

691
70l

l'85671,88903,8l8Xi,6o77ft>7<>^o|Í><'400>88lI3>S'H'9,<f'78^66409'('^("'"T»7^75
717
733
739

z-865io,3974<>»4IIl7»943I7ii8i3i,otî59»ij(>776>i 5051,11168,36 141,01 539,967169
í -86864,4438 3,94814, 73669,3 585 5, 14163,0381 7, 7868 5,61960,0601 5,93030,161646
1-87098,88 1 37,6057 5,19141,1671 3,41 it 3,78639,86401, 3510 \, г 5826,1 1906,4161 96

5,19319,16113,770466
769 1-881:92,63398,01431,03960,41911,39990,689:18,1;5438,14166,73676,31539,540197
773 i'888i7,94939,ig3i4,9°897,468Sf,i7í93,74«oi,8ii28,i 7448,51788,65363,150475

z!779;801
»17

811813
817
S«9 i -91855)45 305,502 73,55311, j 1367,8^077,88199,00091,68851,17047,81176,31019 d
839 1-91376,19608*18700,17499,86011,16886,40031,818 38,18115,4113 ç,1695 5,5197411
853 1-93094,90311,67513,01999,84110,76176,531*4,19746,89789,10717,91914,383868

1*93198,08119,13198,16419,15106,94730,19838,44651,50336,919X1; ,47511,566946!

~*S9

1-90145,83113,96111,34716,66008,17110,37150,6076 з,Хоо48,о4п8о,90* 14,8711 TC
1-90794,85116, ï л 71,30431,36185,45880,41151,46893,165 37,70803,38111,011661
1-90903,08 ;4i) u 15б,озоб9,оззо(),48з12,97484,9б|)77,1Р1',8,36811,36616,489430
i'9i434,31571,19440,77180,40593,41703,71406,11897,11030,05194,11845,731071
*'9'S39>9835»t|*it69»;j397''»77077>56599>55'65>51191,17431,0395^46095,518115

773Í

797

1-04506,07035,77568,58561,5905 3,73 317,89111,5041:3,79689,0 3497,15640,73061

887
9°7
911

919

93'
941
947
953

..
1-95760,71870,60095,15584,71139,01553/11348,76134,78601,17514,63755,591947!
1-95951,8з7б9,71998,147бзц8оо8,17777,19688,55416*00035,05336,77914,1767
t-9<133'>55I'3r86iii,i65i9,69ioi>olÍ586>i35i3,io678,i1Í235,45iia,o43i9,j7gg
1-96801,57139(93641,76318,47673,87869,08415,56816,51317,04701,61455,40105

1̂ 97909,19006,38316,40853,19398,47717,31117,47301,58110,10598,10494,3657 ic
fo854ii(í'4740>8^001'fi7V5'1>77060|i486,6i ? 11,08114,1641-,

971
977
983
99"i
997

1-98989,45637,18773,07091,48018,1 1051, 34916,15914,083 10,84838,4181 3,1 33115

1-99869,

1OO9
[013
1019
юн
1031

1033
1039
1049
1051
1061

1 5,41086,41315, 11663,11811,08187,848418

j -00560,9445 3,60180,41845,01 6 1 7, 10070,1 1 165,08630,76662,^6166,6 7961, 1 5895*
j/ooà 1 7,4í84o,o64l«,3949n,49899, 12 31 1,83196,76911, 14936, 3678 l,i 5541,41 5156
3-00901, 574>о,Яб91о,14714,814<!с,зб9бГ>,?7851,озоз1, 35315,49655,45437,518936
3 01315.8*651,835 г6

3'oi66i>55475>57'77>4 t4°> lI° lo>°I36i>6i758J7«8i8,97°<>&»i°3°0»»;'455«55'ÎJ3
3-01077, 548íi Ь93557>''5990>7»оо7>6з899, 9' 74 t» t9 I4 I»56 l9 I>4°420,i9>7i»»i»I73
3'on6o,i7í6o,i8l4i, 11008, 37688,89097,91 637,9^575,69660,00363,13190,071509
3 -о« 5 7 1, ;з8з9>о»34о,66б11,18844>7}99о> 78253,1^778.56167,59546,11109,^3:461

3^01653,31645,1 1i96)7j697>i4741>946»»r85093,7i55ii33664.5°7ol,4ii50,»9966j
)-о»897>77051,о8778,о1749,о145б,79857,зб9з6,17591|)48915>со814,9б999,о»99(«

I oof
юг
foi l

1051!
10611

- j'oi'6"s3»3i64Si*
1069
1087
1091
'093
1097

)-o378íf47505t88j4i|8776i,10634,19318,59816,96516,1 liai,10411,017*5,7,.,_,.,
3-03862,01619,49701,79116,91555,17640,43891,49476,76830,67 ; 75,50og7,oio56ili093
y 04010/1617 5,747 M, Mil 1,54831.4. ''< 51.60744,80136,80 s')i,4X 547,775 31,009418^047



999980

9999*'
99998»
9999*3
9999*4
93998s

T A B L t VI. Lofant hmt to 61 Ptac?« ï ft Difference for jo places

5-99999>305".3^99.1б13Л.З>93Ь5°И7,15174»51319>91733»5"9'>»79".56744с

<-09999.34Й55.Ш".Зз34^'в8оУ558оЬ*7"7»84944»363**»18о13'а5749»*99°59

9099«
.. V9»99j3*'9*>34*9*>09^9°37Õ,7999»>4434,5431,7i8c&^7-e»>73»By>»>45S5
5'99999,43S4N3$03?>°5595:39*}l,7i9»i.»5l6l>9&0*7,87643V7444î*4659°,7763i9
[5'99999*»7*?*34947)7o6ii,5i6ic,7438iij6349»49Ieo>79656'I9543>5303c>647037i
;-99999^»I*7j344*4.°5535,"74г»3390°,^443;,36г63>49«8,35071,07900,691711
•оо^99,5«57о,3^4б6,091*61,06478,51353,5916^,60587,99461,916^,^5 38 ;,6чо;6;

l5-»9999>^9'3»3»°73,*3Í68»ll979>Si676,;536*>Ib434^=l!s6i.9'!*33,50707,3i3655!

,343,о"13>57109>8з875»°49«4
|4343>°°779,*645*>735*4>*419°

'"?:! «4,3°49°>5

343»c°344,95794i495îo>91990 434,30
342,99910,65117,11719,01400
34*>9947б,3471б,6о132,49519
341,99042,04322,94735,17454
34î,q86o7,-4oo6.,i 5 ;oi ,3031 з

... 577,î7boi,395Qc
«4,3049o>51S86>5l881

434,30403,65397,11065
434,30316,79133,97130
434,30129,93096,78067

6,56115,3670.
6,86189,30816
6,86163,14935

1 5 4 ' 434.30056,10900,5751
434,19969,34841,5599'

600000^3419,13104,45518,68554,93471,63439,71839.71443,94481^9094,541444

6-00000,52115,02513,88647,61678,9 7148,06876,0358:, ï i8iï,3i 9i 5,3395 3,056166

6,̂ 6085,0735
6,56059,0151
6,86031,9561
6,86006,8986.

5̂891
',05881
6,0̂ 71
6,05861
,05850!

4342>96ocI»93919>4iio66'43I i

434>29535.°4937,3566

4341,94699,05063,75441,1191
4341,94164,756 1 5,56407,4394

6,85902,6669
6,85376,60921 6,05767

6,05756
6.05-447,4503, 79 111^9761,838046

î ï -14.66950,8 5 33 3
34,18917,04165,̂ 55 6,55

6,8 5 rio.i 5 Ç4
6 00000,4605;, 59074,1 5210,5-6.73, 60173,1995.1, 75705, 31 751,10661,153:15,46x073

Difference

.34.3 '098, iM1 54
•34»310'1»б9169»61В7>
•34»3°9Н1?19* 3,9555'
г34,3°8з7,»66с4,з5171
h34»3°75I»'03i°,8o-i4
34._'o664,i4043,3"001

^

-

looocieb -ooooc,ti948 6,5Ы11,35129,514 34,19648
li ooooi Tib-oppoo,

.,«9486,55111,35129,514 34,19648,61374«4?,595,8487о,51711,55б97,731с4зПз42,57з1»,1б:15-,13351,36645
^Í^9^3437j5486i6S7*bi56i9H^«7S.38iZ5Jiiaíc^i;8J^;ii,9^5^4í4i,%6S»I^iiÍ5T5o676,t76-it

1U
lio
lie _ . . „
и-ххэск\6-соооо,Яг5Т 5,i6-;6-;,oooii,îq%96,66966,q%SAQ.^-^q^gS.qqVji^ii^.s-jqX^U^^toi^i^i,^^,^-^
V^^oooгc\Ь•ocooo)Я6%ç,'%,oг '̂;!.o,^l6-^,•;^4l)5,64^%^,•iг,Sqo,\2Л1•^^ '̂iS^í.1*^JV^.6^666,6^^l5cl

lioo<oi?\e-c«ooc,78i7i,30îi9,}567i,i646i,S390i37o89^i655,39ç6S,q?355,568i4,6i9i6îUî4i.S6447,6o4oo,7343333o6

j
40 ',t g',; Г

«4.173^4.771^,445'

id Difference

0,46345,66314
6,86319,603 :̂
6,86193,54447
6,86167,48513
6,^6141,41611

86,85616,0383
16,85580,1« 17

6̂,85563.9 =

86,83485,7567

0 5433.44*

.05944
V5934
'̂ 5913
6,05913
,05901

,05*4«
6,058:9
6,05819
6,05809
6,05798

,050?,

6,0567
6,0566
6,0565

6,-5 64
6,0563
6,0561
6,0561
.6,0560



Tab. 7 H Y P E R B O L I C L O G A R I T H M S . Jaoc)

N

•oi
•02

•°J
•04

•0S

•Об

•°7
•08
•09
•io
•n
•1Î

•13
•'4|
45
•16
• > 7
•18
•19
•20

•21
•22
> 23
'•Ч
'*?
•26

•»7
•28
•29
•30
•31
•32
•33
•34
'35
•36
•37
•38
•39

J4_o

4'
4*
43
44
4S
•46
47
48
49
•jo

Logar.

0-0099503
0-0198026
0-0295588
0.0392207
0-0487902
0-0582689
0-0676586
0-0769610
0-0861777
0-0953102
0-1043600
0-1133287
0-1222176
0-1310283
0-1397619
0-1484200
0-1570037
0-1655144
0-1739533
0-1823216
0*1906204
0-1988509
04070142
0*2151114
0-2231436
0-2311117
0*2390169
0-2468601
0*2546432
0-2623643
0*2700271
0*2776317
0*2851789
0*2926696
0-3001046
0-3074847
0-3148107
0*3220835
°'3*93°37
0*3364722
0*3435897
0-3506569
0-3576745
0-3646431
0-3715636
0*3784364
0*3852624
0*3920421
0*3987761
0*4054651

N

1*51
1-52
l % 53
'•S4
''H
1-56
'*S7
1*58
1*59
1*60
1*61
1-62
1-63
1-64
1-65
1-66
1*67
1-68
1-69
1*70
1*71
1*72
'73
'74
1-75
176
«77
178
179
1-80
l - B l
1-82
1-83
l-84

1*85

1-86
1-87
1-88
1-89
1-90
1-91
1-92
«'93
•'94
1*95
1*96
«•97
1-98
1-99
2-OO

Lognr.

0-4121097
0*4187103
0-4252677
0-4317824
0-4382549
0-4446858
0*4510756
0*4574248
°463734°
0-4700036
0*4762342
0*4824261
0*4885800
0*4946962
0-50077J3
0-5068176
0*5128236
0-5187938
0-5247285
0*5306283

°'S3<54934
0-5423243
0-5481214
0-5538851
3*5596158

°'5653i38

0-5709795
0-5766134
0*5822156
0-5877867
0*5933268
0-5988365
0-6043160
0-6097656
0-6151856
0-6205765
0-6259384
0-631271«
0-6365768
0-6418539
0-6471032
0-6523252
0*6575200
0-6626880
0*6678294
0-6729445
0-6780335
0*6830968
0-6881346
0-6931472

N

2*01

1*O2

2-03

2-04

2-05

2-o6

2-O7

2-o8

2-09

2*10

2 ' I I

2-12

»••3
2*14
2-15

2-16
2-I7

2*18
2*19
2-2O

2-21
2*22
2-23
2-24

2*25

2*26
2*27

2-28
2*29
2*30

2-31
2-32
г>33
2<34
2-35
2-36
î'37
2-38
2'39
2-40
2-41
2-42
«43
2-44
Z45
2-46
I47
2*48
2-49
2-Col

Logar.

0-6981547
0-7030975
0-7080358
0*7129498
Q'7'78398
9-7227060
0-7275486
0-7323679
07371641
°74»9373
0-7466879
07514161
0*7561220
0*7608058
0-7654678
0*7701082
07747272
07793-49
0-7839015

°л!2ш+0-7929925
0*7975072
O-ÜO2OOl6
0-8064759
0-8109302
0-8153648
0-8197798
0-8241754
0-8285518
0-8329091
0-8372475
0-8415672
0-8458683
0-8501509
0*8544153
0-8586616
0-8628899
0-8671005
0-8712933
0-8754687
О'879б2б7
o-8837675

0-8878913
0-8919980
0-8960880
0-9001613
0*9042182
0-9082586
0-9122827
0-9162907

N

2-51
2 <S-
2'53
2-54
2'SS
2-56
2-57
2-58
2-59
2-60
2-6l
2*02
2-63
2*64

2-6S

2-66
2-67

2-68
2*69
2*70

2-7I
2-72
273
»74
2-75
2-76
»77
2*78
2-79
2-80
2-81
2-82
2-83
2-84
2-85
i-86
»•87
2-88
2*89
2-90
2-91
2-92
z'93
2-94
2-95
2-96
2-97
2*98
2-99
3-00

Logar.

0*9202828
0*9242589
0*9282193
0-9321641
0-9360934
0-9400073
0-9439059
0*9477894
0-95-6579
0-0555114

°'9S935°2
0-9631743
о-д66(;«з8
0*9707789
°'974559б
0*9783261
0*9820785
0-985816«
0-9895412
0-9932518
0-9969486
i 'oooÖTjig
1-0043016
1-0079579
1*01 16009
1-0152307
1-0188473
1-0224509
1-0260416
1-0296194
1-0331845
1-0367369
1-0402767
1-0438041
1-0473190
1-0508217
1-0543121
1-0577903
1-0612565
1-0647107
1-0681531
1-0715836
1-0750024
1-0784096
1*0818052
1-0851893
1-0885619
1-091923»,
1-0952734
Сс^Збиз

N

3-01
3-02
3-03
3'°4
3-os

3-06
3-07
3-08
3-09
Г'°
34l
3 '«z
3 * > 3
З'Ч
345
3-16
3-17
V i »
3-19
V 20
.Г21

3*22

3'23
344
3 > 2 5
3'Z6
3'z?
3*28
3'*9
3'3°
3'3«
3'3*
З'ЗЗ
3'34
3'35
3*36
3'37
3-3«
3'39
OS
34«
34»
343
344
345
346
347
34«
349
?'ï°

Logar.

•1019401
•1052568
•1085626
•111857-;
•11514.6
*ue4i49
•1216776
•1249296
•1281711
•1314021
•1346227
••37833°
•1410330
•1442228
•147402«;
• I50S720
•'S373'6
•156ЙЙ12
•1600209
•1631508
•1662709
•1693814
4724821
••755733
•1786550
•1817272
•1847900
•1878434
•1908876
•1939225
•1969482
•1999648
•2029723
•2059708
•2089603
•2119410
•2149127
•2178757
•2208299
•"37754
•2267123
•2296106
•2325603
-23S47>5
•23«374>
•2412686
•2441546
•2470323
•2499017
•»527630

& d



(no) H Y P E R B O tic Loo A R I T н м s. Tab*J_

N

3'5'
3'52

3'53
3'54
3'55
3-56
3'57
3-S8
3-59
3-60

3-6.
3-62
3-63
3-64
3-65
3-66
3-67
3-68
3-69
370

37'
372
373
374
375
376
377
378
379
3-80

3-8i
V82
3-83
3-84
3-85
3-86
3-87
3-88
3-89
3-90

Г9'
3'9*
3'93
Г94
Г95
3-96
3'97
3-98
3'99
4-00

Logar.

1-2556160
•2584610

1-2612979
1-2641267
ï '2669476
1-2697605
1-2725656
ï -^753628
Г2781522
1-2809338
1-2837078
1-2864740
1-2892326
1-2919837
1-2947272
1-2974631
1-3001917
1-3029128
1-3056265
1-3083328
1-31 10319
i '3«37 z 37
1-3164082
1-3190856
1-3217558
1-3244190
1-3270750
1-3297240
1-3323660
1-3350011
1-3376292
1-340250/
1-342864!
'•3454724
1-3480731
1-3506672
' '353*545
'•355«35Z

1-3584092
1-3609766

''363S374
1-3660917
1-3686394
1-3711807
'•3737Ч6

1-3762440
1-378766
1-3812818
1-3837912
ï '3862244

N

4-01
4-02
4-03
4-04
4-05
4-06
4-07
4-08
4-09
4-10
4-n
4-12
4-13
444
4' '5
4-16
f '7
4-18
4-19
4-20
4-21
4-22
4'Z3
4-24
4'25
4-26
4-27
4-28
4-29
4-30!

4'3'
4'32

4'33
4'34
4M 5
4-36
4'37
4'38
4'39
4-40

44
4-42
443
444
445
4-46
447
44«
449
440

Logar.

1-3887912
1-3912819
»•3937664
i'3962447
1-3987169
1*4011829
1-4036419
ï '4060970
ï '4085450
1-4109870
1-4134230
1-4158532
1-4182774
1-4206958
1-4231083
1-4255151
1-4279160
1-43031 12

1-4327007

1-4350845

1-4374626

'43983Sl
I-4422020

'44456J3
1-4469190
1-4492692
1-4516138
'4539530
r456z«68
1-4586150
1-4609379
'4632554
1-4655675
1-4678743
1-4701758
1-4724721
1-4747630
1-4770487
•4793292

1-481604;
1-4838747
1-4861397
1-4883996
1-4906544
1-4929041
ï -4953488
1-4973884
1-4996230
1-5018527
ï- 5040774,

N

4'5'
4-52
4'53
4'54
4'55
4-56
4'57
4-58
4'59
4-60
4-61
4-6z
4-6.3
4-64
4*65-
4-66
4-67
4-68
4-69
4-70

47'
4-72
473
474
475
476
477
478
479
4-80
4-81
4-82
4-83
4-84
4-85
4-86
4-87
4-88
4-89
4-90
4-91
4-92
4'93
4'94
4'9?
4-96
4'97
4-98
4'99
с -oo

Logar.

1-5062971
1-5085120
ï • 5 « 07 2 1 9
1-5129270
1-5151272
1-5173226
1-5195132
1-5216990
1-5238800
1-5260563
1-5282278
'•5303947
1-5325569
»•5347-44
1-5368672

i'539OI54
1-5411591
1-5432981
1-5454326
1-5475625
1-5496879
1-5518088
1-5539252
1-5560371
1-5581446
1-5602476
1-5623463
ï -5644405
1-5665303
1-5686159
1-5706971
'•5727739
»•5748465
1-5769147
1-5789787
1-5810384
1-5830939
1-5851452
1-5871923

î 8_211i2
1-5912739
1-5933085
1-5953390
1-5973653
1-5993876
1-6014057
1-603419!
1-6054299
'•6074359
1-6094379

N

5-01
5-02
5-оз
5-04
5-05
5-06
5-07
5-08
5-09
5-10
5-11
5-12
S''3
5'H
54Í
5-16
5' '7
5-18
5-19
5-20
5-21
5-22
5'23
5-24
Г25
5-2б

s-27

5-28
5-29
5-30

5'3i
5'32

S'33
5'34
5'35
5-36
S'37
5-38
5'39
5-40

54«
5-42
543
544
545
5-46
S 47
54«
549
S'4°

Logar.

1-6114359
1-6134299
1-6154100
1-6174061
1-6193883
1-6213665
1-6233408
1-6253113
1-6272778
1-6292405
1-6311994
1-6331544
1-6351057
1-6370531
1-6389967
ï -6409366
1-6428727
1-6448051
1-6467337
1-6486586
1-6505799
1-6524974
1-6544113
1-6563215
1-6582281
1-6601310
1*6620304
1-6639261
1-6658182
1-6677068
1-6695918
'•674733
1-6733512

'17S"&i -ofroçoo
1*6789640
1*6808279
1*6826884
1*6845454
1-6863990
1*6882491
1*6900958
1-6919391
1-6937791
1*6956156
1-6974488
1-6992786
1-7011051
1*7029283
1-7047481

N

5'5'
5*52
5 '53
5'54
5'55
5-56
5'57
5-58
5'59
5-60
5-61
5-62
5-63
5*64
5*65
5*66
5-67
5-6b
5-69
5-70

57'
5-72
573
574
575
5-76
577
5-78
579
5*80
5*81
5*8*
5-83
5-84
5*85
5-86
5*87
5*88
5-89
S-9o!
5-91
5*92
5'93
5 '94
5-9J
5-96
5'97
5*98
5'99
6-00

Logar.

1-7065640
17083779
1-710187*
1-7119945
' 7 ' 37979
171559й11

17191888
1-7209793
1-7227660
1-7245507
1*7263317
1-7281094
1*7298841
1*731655,'

«7334239
1-7351891
1-7369512
1-7387102
1-7404662
1-7422190
1-7439689
«745745
'7474593
1-7491998
17509375
17526721
'7544°37
1*7561323
'7578579
1-7595806
17613003
1*7630170
1-7647308
1*7664416
1*7681496
1*7698546
17715568
17732560
»77495--4
1776645"
17783364
1*7800242
1*781709»
17833912
1*7850705
1*7867469
1*7884206
1*7900914
'79'759S



Tab. 7 H Y P E R B O L I C Lou A K I T H MS.

N

6-OI

6-02

6-03

6-04

6-05

6-06
6-07
6-08
6-og
6*10

6:n
6-17

6-Ц
6-14
6-15

6-16
6-17
6*1 8
6 - I Q

6-20

6-21

6-22

6-23

6-24

6-2,

6-26

6-27

6-lS

6-2Q

6- 30
6-3,

642

6-31
6-34
6-35
6-36
6-37
6-38
6-39
6-40"
64,
6-42
043
6-44
6-45
6-46
6-47
6-4»
6*49
640

Lpgar.

«7934*47
1-7950873
1-7967470
1-7984040
1-8000583
1-8017098
1-8033586
1-8050047
1-8066481
1-8082888
1-8099268
I*8i 15621
1-8131947
1-8148247
1*8164521
1-8180768
1-8196988
1-8213183
1*8229351
1-8245493
1-8261609
1-8277699,
1-8293763
1-8309802
'•83*5815
1-8341802
«•8357764
'"8373700
1-8389611
1-8405496
1-8421357
1-8437192
1-8453002
1-8468788
1*8484548
1-8500284
1-8515995
1-8531681
'•8547343
1-8562980

•8578593
•8594181
•8609745
•8625285
•8640801
•8656293
•8671761
•8687205
•8702625
•8718022

N

6-5,
6*52
6- 53
6-54
6-55
6-56
6-57
6-58

£'£9
6'6o
6-6,
I-V67
б-бз
6-64

6-6,
6*66
6-67

6-6Я
6-бс
6-70
6-7I

6-72
6*73
6-7Î
6*75
6-76
6-77
6-78
679
6*8о
6-8i
6-82
6-83
6*84
6*85
6-86
6-87
Ó-6H
6:89
б-оо

6-91
0*92
•f93
6-94
6-Q5

6-96
6-97
6-98
6*99
7 '00

Logar.

'•8733395
1-8748744
1-8764069
1-877937*
1-879465°
1-8809906
1-8825138
1-8840347
'•8855533
1-8870696
1-8885836
1-8900954
1-8916048
1-8931120
1-8946169
1*8961195
1-897619*
1-8991 «8o
1-9006139
1*9021075
1-9035990
1-9050882
1-9065751
1*9080599
1*9095425
1*9110229
1*912501 1
1*9139771
1*9154509
1*9169226
1*9183921
1*9198595
1*9213247
1-9227877
1-9242487
1*9257074
1*9271641
1*9286187
1*9300711
1-9315214
1*9329696
1-9344158
1*9358598
Г9373018
1-9387417
1-9401795
1*9416152
1*9430489
'•9444805
1*9459101

N

7-01
7-02
7-03
7.04
7-05
7-06
7-07
7-0«
7-09
7-10
7 * i i
7 - 1 2

7''3
7'M
7'« ï
7-i6
7- '7
7-18
749
7'*°
7-21
7-22
7*23
7'*4
7*25
7*26
7*27
7*28
7-29
7'3°
7'3»
7'3*
7'33
7'34
7'35
7'36
7'37
7'38
7'39
74°
74'
7-42
743
744
745
7*46
747
7*48
749
7*50

Logar.

'•9473377
1-9487632
1-9501867
1-9516082
1-9530276
«'954445«
1-9558605
1-9572739
1-9586853
ï -9000948
1-9615022
1-9629077
1-9643112
1-9657128
1*9671124
1-9685100
1-9699056
1-9712994
1-9726912
1-9740810
1-9754690
1*9768550
1*9782390
1*9796212
1*9810015
1*9823798
'•9837563
1-9851309
1*9865035
1*9878743
1*9892433
1*9906103
1*9919755
'•9933388
1*9947003
1-9960599
'•9974177
1-9987736
2-0001277
2-0014800
2-0028304
2-0041791
2*0055259
2-0068708
2-0082140
2-0095554
2*0108950
2*0131328
1*0135688
2*0149030

N

7 ' S «
7 - 5 2
7 '53
7'54
7'55
7-56
7'57
7*5«
7-59
7-60
7-61
7-62
7-63
7-64
7J6J
7-66
7-67
7-68
7-69
77°
77«
77*
773
774
775
7-76
777
778
779
7-80
7*81
7-82
7-83
7-84
7^5
7*86
7*87
7*88
7-89
7-90
7-91
7-92
7'93
7 '94
7'95
7-96
7'97
7-98
7 '99
8-00

Logar.

£-0162355
2-0175661
2-0188950
2*0202122
2-0215476

2-0228712

2-0241931

2-0255132

2*0268316
2-0281482

2-0294632

2-0307764
2-0320878

*'0333976

*-°347°56

1-0360120
2-0373166
2*0386195
2-0399208
1-0412203
2-0425182
2-0438144
2*0451089
2-0464017
1*0476918
2-0489823
2-0502702
2*0515563
2*0528409
1*0541237
1*0554050
2*0566846
2-0579625
2*0592388
2*0605135
2-0617866
2*0630581
2*0643279
2-0655961
2-o6686i8
1-0681278
2 0693912

2-0706530

2-07I9I33
2-0731719

2-0744.290
2*0756845
2*0769384

2*0781907
2*0794415

N

8-01
8-02
8*03
8-04
8-Oj
8 'об
8-07
8*ob
8*09
8-ю
8-11
8*12

8*13
8*14
8-i j
8-16
8-17
8-18
8-19
8*20

8-21

8-22

8-23
Ü-24»s
8*26
8-27
8-288-19
8-30
8-3«
8-3*
«•33
8-34
8JL5
8-36
8-37
8-38
8*39
5-40
8-41
8-42
843
8-44
8-45
8-46
8-47
8-48
8-49
8-jo

^ 2 1 1 )

Logar.

2-0806908
2-0819384
2*083184;
2-0844291
2-0856721
2-0869136
2-0881535
2*0893919
2*0906287
2-0918641
2-0930979
2*0943301
2*0955609
2-096790«
2-0980179
2-0992442
2-1004689
2*1016922
2-1029139
2*1041342
2*1053529
2-1065702
2-1077860
2*1090003
2-1102115
2*1 1 14246
»•1126345

2*1138430

2*1150500

2*1162555

*' "74596
2*ll86623
2-1198634

2*121Об32

2*1234.584

2-1246539
2-1258479

2*1170405

2 * I Z S 2 3 I 7

2-I294115

2*1306098

2-1317968

24329823

2*1341664

2435349*
2*1365305

2-1377104

2*1388890
14400661

D d a



(a ia) H Y P E R B O L I C L O G A R I T H M S . Tab. 7

N
8-51
8-52
8-53
8-54
8-5;
8-56
8-57
8-58

ÏI?8 -60
8-61
8-62
8-63
8-64
8-65
866
8-67
8-68
8-69
8-70
8-71
872
«73
»74
87Î
8-76
8-77
8-78
8-79
8-80
8-81
8-82
8-83
8-84
8-85
8'86
8-87
8-88
8-89
i-9c

Logar.

•1412419
•1424163

2-1435894
2*1447610
z'«4593'3
2-1471002
2-1482677
2-1494340
2-1505988
2-1517622
2-1529244
2-1540851
2-1552445
2-1564026
••••575593
2-1587147
2-1598688
2 ' l6 lO2l5

2-1621729
2-1633230
2-1644718
2*1656192
2-1667654
2*1679102
2-1690537
2-1701959
2*1713368
2-1724764
2-1736147
2-1747517
2-1758874
2-1770219
2-1781550
2-1792869
2-180417!
2-1815461
2-1826748
2-1838016
2-1849270
2-1860513

N

•91
8*92
8-93
8-94
8*9ç
8*96
8*97
8*98
8-99
9*00
9*01
9-02
9-03
9-04
9*05
9*06
9*о7
9*о8
9*о9
9*io
9 * i i
9*12

9''3
9*14
9*15
9-i6
9*17
9-i8
9'«9
9'20

9-11
9'Í2

9'*3
9*24
9*25

9*2б

9-27
9*28

9*29
9*30

Logar.

•1Й71742

2*1882959
2-1894164
2*1905356
2*1916535

•1927702
2-1938857
2-1949999
2-1961128
2-1972246

•198335"
2*1994443
2*2005524
2*2016592
2-2027648
2-2038691
2-20497*3
2-2OÓO742

2-2071749
2-2082744
2-20937*7
2-2104698
2-2115657
2*212бОО<

2-2137539

2*2148462

2*2159373
2*2170272

2*2l8lI59
2*2192031

2-22О289*

2-22I3750

2-222459°
2*22354'9
2*2246236

2*2257040

2-2267834
2*227861

2*228938

2*23ОО14'

N

'í'.
•з2

•33
•34
•35
•36
•37
•з«
•39•40
41
•42

943
944
945
9-46
947
94й

949
9'5°
9*5«
9'52
9'53
9'54
9' ï 5
9'5б
9'57
9*58
9'59
9*6о
9*6i
9*62

9'63
9*64

9-65

9*66
9*67
9*68
9*69

97е

Logar.

2*2310891
2*2321626
2*2332350
2*2343062

•23537бЗ
2-2364453
-• 2375-3*
z'238?797
2 2396453
2*2407097
2*2417729
2*2428351
2*2438961
2*2449560
2-2460147
2-2470724
2*2481289
2-2491843
2-2502386
2-2512918
2*2523439
2-2533947
2-2544446
2'2554935
2-2565411
2-2575877
2-2586332
2-2596775
2-2607209
2-2617631
2*2628042
2*2638443
2*2648832
(•2659211
2*2669579
2*2679936
2*269028;
2-270061;
2*27 1094*
2-2711259

N

9*71
972
973
974
975
9*76
977
9*78
979
9*80
9*81
9*82
9-83
9-84
9-85
9*86
9*87
9*88
9*89
51-90
9-91
9*92
9'93
9'94
9'95
9-96
9'97
9-98
9*99

10*00
lOO'O
10OO
loooo
looooo

Logar.

•2731563
•2741856
•2752139
•276241 1
•2772673
•2782924
•2793165
•2803395

2-2813615
2-2823824

•28340*3
•2844211

2-2854389
2-2864557

•2874715
2-2884862
2-2894999
2-2905125
2-2915241
2-2925348
2'*935444
2-2945529
2-2955605
1-2965670
1-2975726
2-2985771
2-2995806
2-3005831
2-3015846
2-3025851
4*6051702
6-9077553
9*210340^
11-51191546



^Tab. 8 L O G I S T I C L O G A R I T H M S . (113)
л

"
0

I

(
4
с

(l

X

i r

1 }

12

[ j

'4
i ç
n>
1 7
r S

1<:

2 1

12

1'
IA

1C

16

!•>

2»

29

?'

3'
3»
n
54
VS
3f

)7
31*
19
4
4'
4*
43
44
*J
4'
47
4»
49
52
5
5Z

S
Í4
5_
Ç'

s
5«

•ftr

о
< >

V Ç 5 f > 3
vzs-n
r°?í)2
1 9542
...4,73
•'-•774»
1*7112
Д'б5}2

i-6oíi
»•55 f>3
1-5149
2'477i
2-4414
2*4101
1*3802

••3512
г'3г5'>
z*j.oir
•1-2775
2-1 1, J1
i 234i
1-1139
í> 1 94t
2-1761
1-1,84
1*1413
1-1141
2-1091
2-0939
1-0792
2*0649
2-Q5IÍ

2-037Й

2-014!

l ' O I 2 2

l-OOOO

i -y8Si
1*9765
[-9-652
•'954«
1 9435
•'933'
1*911!
r*9M8
1-9031
.-8935
1*884«
1-8751
1-8661
'•8573
1-848
' '84° 3
i-8jic
l*g*3r
'•81-9
1-ÍÍ08

( -ítoOí

••7?»9
(•785,
Г - 7 7 Й2

I

ftf.

•77»-
r * 7 7 K
1 - 7 6 ЗЧ
1-757C
i-7,ot
( '74Ч4
••7j(i;>
1-7305
• i -7î 38
I - 7 I 7 5
1*7111
1-7050
1-6990
1*6930
1-6871
I -68 I2

1-6755
i 6698
1.6642
1-6587
1',653»
1*6478
1*6415
I.Ó371
1*6320
t'6i6o

1-6118
1*6168
ï 6118
1-6069
16011

' •Í973
1-5915
1-5876
ï -58«
1-5786
.-5740
1*5695
1-5651
1-5607
1*5561
i - 5 j » n
•'5477
•'5435
'•5393
••535*
1-5310
»'5169
1-5119
1*5189
••5*44
i * 5 i i r
t 5071
i*5°5»
•4994
1-49, í
1-491»
f Ч"»'
1Ч«44
r*48o8
1*477'

г
120

•4771
•4735
I -4h y 9
1-4664
1-4629
'•4S14

'455V
i*45» í
1-4491
'•445V
1-4414
1-4390
'•4357
"ЧЗЧ
1-4192
1*4160

1*4118
i-4i9(.
1-416,
I4-3Í
I '4I02

1-4071
1-404'.
i'4oir
1-3979
••3944

•'39*9
1-3890
1-3860
••383'
1-3801

•'3773
•'3745
1-3716
1-3688
1-3660
ï 3632
1-3604
'•3576
••J.H9
"•35"
''349 í
i-34f,S
1-3441
f '34'5
••aí«»
1*3361
'•333*1-3310
1-3284
1*3154
' •3»33
Г'згох
••3-83
'•345«
'•ЗЧЧ
l ' 3 I o g

'4"S3
1-30,9
1*3034
1-3010

3
ISO

1-3010
1-2986
1*1962
i**939
1*1915
1 - 2 X 9 1

1-iSdS
1*284,
1-2821
1*2798
1-2775
1-1755
1*2730
1-2707
1*1685
1*2663
I 2640
l * l 6 l S

1-2596

1-2574

1-1,51

I*1, .J1

1-2,10

I-14S4

(•2467

1-244,

I-24I4

I -240,

1*2-82

I-136l

1*2341

l*1310

I-1300

1-2279

t '1159
1-2131
l - i i i R
I - 2 I 9 Í
1-117!
1-2159
1-1139

1-2119
ï -1009
I-1OBO
r-zoii
1*2041

I -1O11

1 «003
1-1984
1-1965
1-1946
1 1917
1-1908
1-1889
1 1871
1-1851
i*iS34
i - r8 i '>
1*1797
1-1779
1*1761

4
240

i M 7 < i i
••'74.Í
1-1715
1 170-
1-1689
1*1671
1*1654
1*1636
1 ' i f i ly
1-1601
1*1,84
I-156(<
1T549
f-532
1*151,
1-1498

ï 1481
ï 1464
1-1447
1*14-0
'••44
'•'397
I 1 }H(
i*i '6}
' • •34/
1 - 1 3 3 1
1*414
1*1198
f l 2 « î

I-I166

1-1249

1-I231

I - I J I 7
I - T I O I

I - I I86
i- i 170

' • • • 5 4
1-1138
1*1123
1*1107
1-1091

1-1076
1*1061
1-1045
1-1030
I M O I f ,

1-0999
-.0984
1-0969
t -09 54
ï -09 -9
1-0924
ï -09017
1 0X9^
foSSr
1-0X65
i -oX,o
<*o8}<
1*0« 1 1

1*08116
1 - е . 791

5
j 00

1-0792
1-0777
1-0763
1-J.-49
1-0734
1-072^
ï 0706
I 'n6<)î
1*067 S
1-0663
l -0649
1-0635
1*0611
I-o6oÄ

1-0594
i-o,8r

1 '0,6Л

1-0,,.-

l ' o r V)
14.51,
1-0,12

1-049«

1-04X4

1-0471

1-04, S
1-0444

1-0431
1 "04 1 S
1-0404
1-039,
r o-;7S<
1*036,
••oji î
'•°339
ï 0321
1-0313

l -0300
1-0187
1-0174
I *OJ 6 1

1-0148
1-013,
1*0111

I-OHO

.'0197
1*018,

1-0172
i-ol6c
1-0147
' '° ' 3 5
l 'ouï

1 *û 1 1 l

l -ooi^S
i-0,.8,
1-007-,
1 -00() 1

1 -Oll^f

1*00 j 6

l'ooïi
faon
l-O' ЮГ

6
360

oooo
9988
9976
9964
J9S»
9940

J9i8
)9i6
»°Ç
(ÎS93
•)8Si
9869
|8'|5

9V
9XH
9823
<i8n
980:
У78«
9777
976,

1754
)74-
473'
97io
9708
9^,97
9686
9^7,
9664
9652
9641
9634
9619
t)doi
9597
9586
9575
95<>4
9553
9541

953-«
V5 1 1

9510
949-;
9488
947»
9467
94S6

9446
H35

H1 S
'H '4
9404
93'M
•)î«3
937»
»361
9JÍ*
)34'
>П'

7
420

933'
932Г
43"
9JO,-

Í-ÍU9
9179
9if>9
)* 59
949
(»•S
JÎ28

92l8

9208

H9*
91X8
9!7K
JI6.4
91,4

9141
< I M X
9118
9119
9109
')D09
90'-! 9
9079
9070
9061
90,0
9041
9031

9011
9011
9002
8992
891-1 ?

Í073
8964
8954
S945
8 V35
8916
S9i7
8907
XX 9 X
8888
8X79
Ч87С
8861
4851
X842

«31
8824
18 ̂
»Ko,
X7 9f

«7«7
»77»
<7('9
<76"
•*75'

8

4<4o
X 7 , i
«74^
4733
•(724
Ü 7 I ,
870(1
3l>97
S6SS
«79
S67o
S66 1
41,41
864;
S6-,
•*fti(
Sf, |7

SÏI.1ÎÎ

•!,99

4 5 4I
л,8»
Ч 5 7.1
X,rt,
X,,.,

XH?
^539
M3^
í',21

«54
ч 5, -4
•4i>fi

4X7
47 <;
8470
8462
4^
S445
Я417
8418
8410
8411
840.,

«39.*.
X 3 8u
4 37»
X370
X,f,,

^353
»345
»337
Sji»
Х,2Г

-iju
Х3о^
X l 9 i
•iiSS
Xi7 9

8171
X l 6 ?

8155
X*4r

»13.,

9
5l»

Si39
Si 31
1»3
Su,
X Z o 7

^191)
4191
4 i 8 ?

S i 7 i
•(16-
4l ;,,

li f i
Si44
8i3<>
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Ŝ«

12
k9

J-L
7.J2Q

Í730

:̂ lS
J7Í?
'---3
4711
•î?'9
i?i6
•i/4
2711
4710
1707
1705
1703
1701
1698
2696
2694
lflf)l

26X9

if.8?

J6S,

;68j
j6Si
2678
1676

î£Zl
2672
2669
»667
266 s
2663
гббо
t(íçS
1656
16 ц
2652

г 649
2647
1645
2643
2640

г6}Я
гб^б
2634
2631
2619

2617
2615
2613
2611
2618

1616
1614
1611
itio
2607
2605
2603
2601
»599
i<9«

33.
lyüo
2596
2 í 94
2Ç4Î

2 5 'К'
JçSis
«5*5
2583
158»
»579
'577
1574
»57»
2570
2568
2566
1564
2561
«559
»557
1555
»5S3
»55'
»54«
254*
»544
í Ч»

2540
»Ч»
»515
*533
»531
»5*9
»5*7
»5*5
Щ2

2<»Г

2.ÇI8
2<l6

» 5 '4
2511
»510
2507
»5°5
»5°3
2501
»499
»497
»494
»49»
»44°
2488
2486
»484
1482
1480
477
»475
»473
»47'
»469
2467

34-
2040

467
465
2462
1460
»458
*4<6

»454
2452
2450
2448
»445
»443
»441
H39
437
»435
*43J
43'
»4»y
2426
2424
2422
»410,
2418
2416
»4 '4
2412
2410
1408
1405
H°3
24° i
»399
»397
»345
»39.3
*39'
2389
»3*7
4*4
2381
i3*
237«
1376
»374
»37»
«370
*jS8
1366
»364
»3f>2
J359
457
»355
»353
135'
»349
»347
'345
»343
»34'

3ÍL
i 1 00

1341
•-3Î9
'337
2335
»333
»33'
2328
»326
2314
Z3I2
2320

2318
2jl6

»3'4
131»
»310
»3dH
2JOÚ

»304

»301
2JOO

Í298

2296

"94
2 2í) t

12S9

2287

22«S
2»83
»lui

»»79
»»77
»»75
»»73
1*71
»»69
1267
2265
2263
1161
«59
22Ç7

«55
«53
"5»
»»49

"4Г
»»45
»»43
1141
»»39
»237
t»J5
»»33
»J

1

2129

»»»;
»«5
»»«3
»»»c
1118

36
»i 6o

1218

-.210

:»I4
2212

2210

2208

120(i

2204

22O1

2100

»198

2196

i /94
2192
2190
»188

2lS6

2184

21Й2

г [So
îi7«
2176
M 74
i I 72
2170
2IÖ9

2167
216^
2163
1161
»159
»'57
»'55
»'53
1151
2149
2147
»'45
2143
»141
»'39
»'J7
»45
»из
iiji
2129

2127
ifie,
;
'»3
mi
2119

»"7
ti t S.
»"3
1111
llut)

1107
1105
1103
1101

1099

37
212O

1099
1098
2096
2094
1092
2090

io88
»086
2084
2081
1080

»078
1076
»074
2071
3070

îOb8
:об6
1064
2062
2061

»059
2057

»°55
20<i

2051

»°49
»°472045
i°4î
2041

»U39
»°37
I035
*°M
2032
2030
»uiS
2026
1014
2022

!020
20lS

20l(l

1014

2OI2

2010
2OOCJ

1007
1005

2003

1001

'999
'997
»995
'99 î

'TI9«9
'9»7
1986
1984

3«
»180
'9«4
198»
1980
1 978
1976
'974
'97»
W
Гд68
1967
'9<í5
1963
1961
'959
'957
'955

'951
1951
'95''
1948
r 946
1944
'94*
1940
193«
") lu

'934
'933
'93'
»9'-9
1927
1925
'9»3
1921
1919
'S"8
191(1
'9'4
1912
1910
[yog
1906
1904
1903
1901
'"99
'»97
.89S
'»93
1891
1889

im
1886
1884
iK«i
1880
187«
1876
1875
t«73
1871

39
2340
1871
1869
1867
.865
18(4
1862
1860
1858
i8<6
1854
185»
(8jo
1849
'847
'845
1843
1841
iSjy
1838
(836
'«34
1832
(830
1818
iSi7
1825
(813
1811
1819
t«V7
1816

4̂
1812
iSlO

iKo»
iScio
1805
1803
[Soi
Í799
'797
'795
'794
'79»
1700
1788
ï 786
485
'783
1781
'779
'777
t775
'774
1772
'770
1768
17*6
'7«5
1763
1761

40
1400
1761
'75D
'757
T55
'754
'75»

'75°
1748
'746

'745
'743
1741
'739
'737
17J6
'734
'73»
1730
1728
[727
1725

[?»3
1711
'7 '9
!-lft

1716
1714
1712
1711
1709
1707
1705
1705
1702
1700
[698
1696
1694
'«93
1691
1689
1687
[686
[684
1682
1680
/678
i«77
1675
1673
1671
fo7o
i66S
1666
1664
1663
1661
1659
'«57
1655
1654

4«
1460
1 6 54
1651
I&ÇC

[648
,647
(645
(643
1641
1640
i6j8
1636
1634
'«33
1631
1619
1627
[626
1624
1612
1610
1619
16, 7
1615
1613
i Ли
1610

If)o8
1606
1605
1603
1601

'599
"198
1596
1
594
M9»
1591
'5*9
.587
15HÇ

,584
1582
1580
'578
477
'575
'573
»S7»
1570
1568
[566

'5*5
'563
1561
'559
•55«
'55''
1554
'55»
'55'
'549

42
t ̂ 10

'549
'547
i?46

'544
1542
1540

'539
'537
'535
'534
'53»
1530
fjjS
'5»7
'5*5
'5»3
15»»
1520
1518
1516
'5'5
'5'3
1511
1510
1508
1506

'5<->4
ISQJ
1501
14,9
1498
1496
'494
'493
1491
1489

'48?
148(1
[484
1482
1481

'47V
477
1476
'474
47»
'470
1469
.467
465
'44
1461
1460
'459
'457
'45"!
'454
'45»
1450
'449
'447

43
1580

'447
'445
'441
'44»
1440
'43»
'437
'435
'433
'4Г-
'43°
1418
'4» 7
'4» 5
1413
1412

1410
1418
•4'7
144
'4'3
1412
1410
1408
1407
1405

'4°3
1402
1400
1 39«
'397

'395
'Î9Î
'39»
1390
1388

'3«7
48S
1383
'̂ »1380

'3-8
477
'375
'373
'37»
чг°
M68
1367
'3&S
'3ft?
1362
1361-
'354
'357
'35

1
;

'354
'35»
'35'
'34

J

'34'

44
»640

'347
'345
'344
1342

'34
е

'3.59

'337
'335
434
'331
'33'

'3»9
'3»7
1326
1314
132»

'3»i
Г?'Ч
'3'7
1316

'3'4

'3'3
4"
I3J«
i3nH
l зсЛ

'3°4
1303
1301
1300
1198

1196

'»95
"93
1191
[»90

1188
1187
i»8j
[»83
1281

1180
u?8
'»77
'»75
'»74
1272
1170
1269
l»6;
1266

1164
1161
[261

'»59
"57
1256
1154

'»53
1251
1*4')

45
»70O

I2
4
9

1 248
.246
'»45
'Hî
1241
1240
[238
'V37
'»35
'»33
1232
IIJO

1219
1117
Ulf
I2»4

(221
(»2l

[119
1217

(»II

1114

1113
till

1209

liuX
IloO
1205
1103
1201

I2OO

II98

"V7
"95
"93
[192
1190
1189
1187
1186
1184
nSi
1181
1179
1178
(176
474
"73
1171
1170
1168
1167
1165
Il6j
1161
[|60

"59
"57
1156
"54

(»î>
46
»760

"54
1152
"5'
"49
1148
1146

"45
"43
М4Г
1140
1138

"37
"35
"34
113»
1130

1129
1127
1126
1114
"S3
1121

II Ki

iiiS
1116

"'5
1113
nia
IIIO

1109
1107

no;
1104
U 02

IIOI

1099

1098

[096

1095

1093
1091

1087
1085
1084

1081
1081
'079
107*1
1076

'°74
1073
1071
1070
(068

1067
1065
1064
1062
toit

47
2810
1061
1059
'°57
1056
1054
ю<;з

1051
[OW
1048
1047
1045

1044
1041
1041
1039
1037

1036
1034
1033
1031
IOJC

1018
1027
1025
1014
102*

1021

1019

I0l8

1016
IOI5

Ю13

ton
loto
loot
1007
1005
1004
IOO1

IOOI

099"»
O9

9
i

0996

°99J
°»93
0991

0990
o
9
8g

0987
0986
0,84

0983
098 t
5980
0978
0477

°»75
J
974
0971
o
9
7<

5969



(210)

'1

II

О

I
z
3
4
5
A

Я

9
IO

M

12

'3

Ч
u;
Гл
r 7
IS

'9
10

л
л
M
г
4
Ч
лА
•'•7
г«

'9

1°
ц
U
и
4
!
5
?*
J7
<8
19

»°
41
4»
4J
44

ÎÎ
4*
47
4«
49
?°
51
5*
53
54
s;
С»

11
а

4«
»Я8г,

0969
0
9
6Х

0966
0965

0963
0961

0960

0959
"957
"95

б

"04

°953
09 ç т
°95°
094>î
Г
'Ч47
Г
'94Ч
•'944
°'94

г

0941
0919
г,

9
.,Я

о
9
 JÄ

П
9?5
"9Î?
°93Z

"91"
0(|19
iqiT
097.6
г.(,24

"9*3
09» ï
,J»r

n9i8
0017

°9'5
94
9̂'1
осп
ovei;

<>9oS
0906
0905
0903
ооог

гюоо

0899
г,897

0896
оВ94

о«93
о8

9
1

0890
c*9S

0887

08« 5
0884
0883
0881
eïScJ

LOCIÜTIC LOGARITHMS. Tab. i
49
1940
o«8o
0878
0877
0875
0874
087*

0871
0869
0868
0866
0865

086 j
0861
0860
08 „
o«57

0856
o8r,
08̂
0852
»850
o,H49
0847
0846
0844
0843
"X4I
1840
n4.,8
o8j7
083,

0X34
0*33
0831
OÏJO

0818
oHí7
0815
£:4
••8ti
,821
1̂9

08 1 Ч
o8«6
o8n
o£i4

-* ï г
cJtn
0809
0808
8̂06

оЙо^
0803
0802
0801
°799

079«
1

079«

°79S
0793

079*

5°
joo-т

''792
07Г)Г

07» 9
0787
o
7
86

0785

0783
0781
о
7
8с

0779
°777

о
77
6

0774
°77*
0772
о
7
;п

0769

П
7
6
7

07«

07 <Ч
0763

0761
0760

07 <9
0757
075

6

"754
075>
"75»
0750

0749

0747
"74

6

0744
°743
0741

074'
073';
0737
о

73
Л

0734
г
->73̂ !
0731
07 у.
o
7
2v

°7î7
yjíd
°7Ч
°7Zj
0721
072-

0719
0717
0716

074
0713

0711
0710
0709
0707
U7ot

5'
;n6r

•>7о6
0704
070}
1702

Т7ОО
г>б99

о6
9
7

э6
9
6

ol>
94

оЛ
9
з

0692

0690
о68

9

об 8 7
обЯб
-Л8,

оЬХз
oftSï
0680
0679
0678

0676
067 s
o67;,06720670
->A6i)
обА8
r>666

Ь66
С

о66
3

066Ï

OÓUI

о6^9
065!*
)б5б

OU55
-6 54
,6

5
2

0651
064«*

-648
-64-
JÈ4Í
об44
об4

а

4̂'
6̂4

Г

о6
3
8

о6
37

56
 35

об 34
0633
3631
-JÓ3O
о6»8

o6i7
0626

0624
0623
0611

5
2

?iz-
У|2|

оЛю
об 10

o6i7
обгй
обц

°*Ч
оби
обю
обоп
обо»

обоб
0605
0603
о6о2

обо г

о
5
99

'Ъ'9
1
*

°59
6

°595
''594

°59»
0591
0590
п
5
88

°5»7
о,К,
о
5
8
4

о
5
Ь'

3

o
5
Sl

0580

0579
"577
0576
Э
574
°573

-'57»
'570
15*11
)5«8
'5

66

°5
6
5

•
)
5
6
3

0562
0561
^559

о
55
8

'557
'555
'554
Г? 5»
o

55
i

0550
oî48
°547
о
5
4*

"544
5̂43

0541
0540
=539

53
?
lSr

"5?
1
;

•-5Г
•̂ 536
''535
"533
'Í1'
0531
0529
0528
05»6
о
5
15

0524
0522

052 г
01J20

o;i8

0517
0516
0514
OSI3
0512

0510
0509
0507
0506
0505

0503
0502
0501
0499
049»

0497
0495
"494
0493
0491

0490

04*9
"4<?7
04S6

С4«4

0483
0482
0480
0479
'47»

0476
475
0474
047 í
0471
0470
0468
3467
046«
0464

0463
0461
0460
045?
0458

54
jî40

-Ч 5' Ч
045'.
°455
'454
04';*
045'

0450

044*
0447
0446

0444

°443
0442
0440
0439
043«

043 u
0435
0434
0432
0431
0430
0418
0427
0426

0414

04» 3
0422
0420
0419
041^

0416
0415
0414
0412
0411

0410
ць 'i
0407
0
4
п6

0404

0403

0402

0400
0399
03.98
0396
"395
0394
039»
0391
о
39
о

о
3
88

0387
0386

о,8
4

о
3
8
3

0382
0381
0379
OJ78

55
ЗЗОо

o,7S
0377
°375
0374
г
'373
°37'
0370

°3
6
9

0367
о
3
66

°3
6
5

°3
6
3

0362
0361
°359
о

35
8

"357
0356
'354
03.53
0352

0350
0349
0348
0346
°345

'344
"342
-'341
0.140
"3Î4
'337
"33*
'335
"333
0332

0.131
'329
0328
0327
0326

0314
0323
o3Jí
Э
3
20

03'9
0318
0316

°3 '5
'34
0313
о

3
ч

0310
'3°9
о
3
07

0306

03°5
°3°4
Р302

О
3
О1

0)00

5Ь
ЗзЛо

оро
02 9 ̂

0297
029')

0294
0291

0291
0291
02?0

oi88
0187

о»85
02?4

oiS
?

0182
о»8о

0279
02

 7
8

0276
OÍ7S
0174
0173
OZ7I
0270
0269
0267
0266

0265

0264

П2б2

Oî6l

0160

02
5
Х

0257

0256

"255

0253

0252

0»
5
1

0150

0248

°»47
0146
о*44
0143
0242

0*41
о*39
Oí38
0237
o»35

о» 34
0133
01

3
2

0130
OtICy

0128

0»27

0125

0*24

0*13

S7
3420

02 2 J

0221

о2го
0119
0218
02 Г 6

от;

021^

0213

O2II

0210

О2ОО

О2ОЯ

оюб
02О5

О2О4

OJO2

02OI

0200

0199
0197
0196
0195
0194
0192
0191
Digo
oi8

9

0187
ог86
oi8

5

0184
0182
orSi
ог8о

•479

477
0176
0175
0174
Э17»
-471
0170
0169
0167
0166

0165
0163
0162
0161
0160

0158

0157
0156
0155
0153

0151
0151
0150
0148

0147

s«
34*0

0147
014''
0145
°'43
0142
0141
'>\ЦГ:

°Ч9
01

3
7

0136
0135

0134
0!

3
2

01
3
1

013"
01 К)

OU7
0126
one,
0124
01*2

OUI

оно
0119
on?
оиб
oii

5

0114
0112

OI1I

oiro

0109
0107
0106
0105
0104
0103
0101

OlOO

0099
0098

0096
0095
0094
0093
0091
ОО

9
С

оо8
9

oo8S
0087
0085

0084
0083
0082
0080
0079

0078
0077
0075
0074
0073

59
3540
0073
0072
0071
0069
0068
0067
ообб
0064
0063
006»
0061

ообв
0058
0057
005*
0055

0053
0052
эо51
0050

оо*9

0047
004«
0045
0044
0041

0041
0040
0039
0038
0036

0035
0034
°°33
0031
OOJO

ОО29

002 8

оо»7
оо»5
оо»4

00» з
ООН
ООН

OOIQ
0018

ООГ7

0016

оо Г5
OOIJ

оси

ООП

OOIO

ооов
oco?
особ

0005
0004
ОО02

0001

6о
3600

9999
999»
9996
9995
9994

9993
999*
9990

99
8
9

99
88

9987
9986

99̂ 4
99

8
3

99» 2

9
9
8i

998̂
997»
9977
997б

997̂
9974
997»
997'
9970

99*9
996»
996«
9965
99«4
9963
99«2
99*о
9959
995»

9957
995*
9954
9953
995*

995'
9950

994»
9947
994*

9945
9944
994«
994'
9940

993?
9938
9937
9935
9934

9933
993

1

993'
99*9
99*«

6l

3
66о

9928
9927
9916
99»5
99*3
99*2

99*1
99*о
99'9
99'8
99i6

99'5
994
99»3
99«
9910

9909
9908
9907
99об
990 5
9
9
о
3

990»
9901
9900

9899

9»97
989«
,8,5
W4
9893

989*
9890
7885
,т
9
88

7

9
886
9885

9
88

3

)88г
988i

;88о
9«79
9877
9
8
7
6

9«75

>»74
)873
;8?»
9870
9869
9868

9
86

7

9
866

9«б5
9863

986»
9861
9860
985«
9858

6z
3720

9858
9856

9855
9854

9853
9852

9851

'J«49
9848

9«47
9846

9845
,,844
9842
984,
9*40

9839
983?

9837
9835
9834

9*33
9832
9831
9830
9829

9827
;8»6
98*5
>8»4
98*3

j8»i
9810
9819
9818
j8i7

9816
9815
9813
9811
9811

9810
9809
9808
9807
9805

9804
9803
;8o»
9801
9800

9798
9797
9796

9795
9794

9793
979*
9790
9789
9788

«3
37*0

9788
>7*7
9786

9785
9784
978»

978l
9780

9779
9778
9777

9775
9774
9773
977*
977'

9770
9769

97*7
9766

97f>5
9764

976,
9761
9761

9759

9758
9757
9756

9755
9754

>753
975'
975

(l

974'
974»

9747
;74

6

ms
9744
9742

974'
974°,
9739
973»
9737

9736
9734
>733
973»
973'
9730
9729
9718
97»7
97*5

97»4
9723
2̂1

97*1
97»o



Tab. 8 iiOOiíTiC LOGARITHMS. . (îi7)_
T
ti
o
I
1
3
4
í
6

8
9
IO

u
it
'3
Ч
'S
lã
«7
18
«9
10
ii
21

*3
ч
M
16
17
18
»9
12
3'
3*
33
34
15

36

ÏÎ
39
40

4,'
4«

^
45
46

$
40
52
5«
5l
53
54
55
5*

í»
59

64
,840
9710
9719
9717
9716
9715
9714
9713
97"
97"
97Ю
9708

9707
9706

>7°5
9704

9703
9701
9701
9699
9698

9*47
9696

9*95
9*94
9693

4691
9690
9689
9688
9687
9686

9685
9684
9683
9681
9680

9*79
9678

9
6
77

9*7*
4675

9674
9*7«
9*7«
9670
9669

9668
9667
9666
966;
9664

9661
9661
9660
9*59
9*5«
9*57
9*5*
9*55
9*53

6S
5900

9651
9651
9650

9*49
9*48
9*47
9646

9*45
9643

9*4*
9*4«
9640
9639
9638

9*37
9*3*

9*35
9*33
9*3»
9631
9*10

9619
9628
9617
9616
9624

9614
9611
(621
9610
9619

9618
9617
9616

9*4
9614

9611
9611
9610
9609
9608

9607
9606
9605
9604

9*°3
9601
9600

9599
9598

9597

959*
9595
9594
9593
959»
9590
9589
9588
4i
ll

ее

39*0

9J
86

95^5
9584
9583
95»»
9581

9579
957»
9577
957*
9575

9574
9573
957»
9571
9S7°

95*9
9i*7
95**
95*5
95*4

95
6
3

95*»
95*1
95*«
95 59

955^
9557
9555
9554
9553

955»
955'
955°
9549
954°

9547
954*
9545
9514
954»

954'
9540
949
953»
9Ш

953*
9535
9534
9533
P51»

953°
95»9
95«
95*7
95jf

95»5
954
95»3
95"

67

4010

9521
9510

95'9
95'8

95'*
95'5

95'4
95'3
95"
95"
9510

9509
9508

95°7
9506
9505

9504
9501
9501
9500

9499
9498

9497
949*
9495
9494

9493
949»
9491
9490
9488

9487
948«
9485
94*4

9483

948»
9481
9480

9479
9478

9477
947*
9475
947.1
947»

947'
9470

94*9
9468
94*7

9466

94*5
94*4
94*3
946»

94*'
9460

9459
9457
94 s t

68
4<э8с

945 *
9455
9454
9453
945»
945'
945 о
9449
944

s

9447
944*

9445
9444
9443
944»
9440

9439
9438
9437
943*
9435

9434
9433
943»
943'
<НЗ°

94» 9
94»8
94» 7
94» *
94» 5

94»4
94»»
94»'
94»о
94'9

94-8
94'7
94'«
94' 5
944

-*9_
44°
9393
9392
939«
939°
93

8
9

93»8

93«7
9386

93«5
«84
9383

938'
938o

9379
937»
9377

9376
9375
9374
9373
937»

9371
937°
93

6
9

93*8
93*7

93
66

93*5
95*4
93*3
93

6
»

93*'
93*°
9359
935»
935*

9355
9354
9353
935»
9.3 5 1

944:935°
94", 9349
94":934

8

94'°,9347
9409 934*

94°8
94°7
94о6
9405
94°4

94°»
9401
9400

9399
939»

9397
939«
9395
9394
9191

9345
9344
9343
934»
934'

934°
9339
9338
9337
9.33*

9335
9334
9133
933»
93.?'

70
4100

933'
')3»9
43»«
Ч3»7
()3»б

93»5

93*4
93»3
93»»
93»'
93»о

93'9
9318
93'7
93'*
93'5

93'4
93'3
93"
93"
9.1 'о

93«9
93oS
9!"7
93°*
9.Р5

9304
9303
930»
9301
9100

9»99
9»

9
8

9»97
9»9*
<)»(i4

9»91
9»9»
9»9'
9»оо
92Ä9
9ÍUS
9»»7
9>86
9*»5
9184
9»«3
9281
91ÜI
9»8о

9»79
9»7Ü
9»77
917*
9»75
9» 74
<1»73
9»7»
9S7'
9-70
;íÚ9

71
4»6о

9269
9»Л8

9»*7
9»66

9»*5
9**<
9»6-
9»б2
9»6i
9»6о

9»59

9»5«
9*57
9»5*
9»55
9»Ч

9» 53
9»5»
9» si
9» 5°
9249

9»4**
9»47
9»4*
9»45
9144

9»43
9»4'
9 »40
9»Î9
923»
9»37
9»3*
9»35
9»34
9»33
9»3»
9»3'
9»зо

9"9
9«8

9»»7
9»»6

9»»5
9»»4
9"3

9»»»
9»и
9»ю
9»10
9»iH

9117
9216
9» 15
9114
9113

9212
9»"
9210
9Л09
1,:.Ъ8

7
2

4J*"
9»оЬ

9
10
7

9»о6

9îc"i
9104
9»oi

9»О2
9201
9JOO

9 '99
9198

9 к;?
9'9*
9'95
9194
9'91

919»
9'9'
9190
9189
9IÄ8

9iS7
9186
9185
9184
9183

9181
9'8i
9180
9'79
Л7»

9'77
9 17*
9175
9'74
9 '73

917»
9'7'
9170
9

l6
9

91Л8

9167
9166
9Чб<

9'*4
)'*1
9i6i
9161
9'*J
9'59
9

1
5

Ч

9'57
9'5*
9'55
9'54
9"!3

915»
9'5'
9М

0

9149
Ч14£

73
41«с

9'4*
9'4/
9 Ч'

1

ОЩ
9144
Ч '43

У Ч»
94'
9 Ч

1
"

Ч '39
94*

947
9<3

А

9'35
9'14
9М1

9'3»
9 М'
9130
9"9
9"8

9"8
9"7
9"6
9"5
9"4

74
444'-

•;оМ
9

90SS
Чо»7
<)о8б

9
о8

5

9o8ij

90X3
9oSí
9081
9oSc.
9079

9o7S
9°77
9076
9076
9071;
9074
9073
9072
9071
9070
9069
9068
9067
9066
9064

91219064
9"»9"*3
9"! 9°6»
9"о 9ofii
quoío0*«

911^9059
9117,9058
9116,9057
9"5'9°5*
9"4'Ч055

9"1
Л '»
Я"
9« 'о

9 '"9
91 öS
9107
9106
9105
9104
9103
9102
9101
9100
9099
9098
9097
9096
9°95
9°94
9093
909»
9091
9090
90X9

9054
9° 53
9052
9'15'
9050

9449
9048
9<Ч7
9046
9045

9044

9<ЧЗ
904»
904»
9°4'
9040

9
оз9
90.18
90.17
9°3*

9°35
9034
90.13
9°3»
1°?'

75

45'*

9°3'
90 JP

9
ог

9

902 S
9027
9026

9015
9014
9023
9022
9021

9020
9019
9018
9017
9016

9°";
9015
9014
9013
9012
9011
9Pio
9009
9008
9007

9006
9005
9004
9003
9""2

9001
9000

8999
8998
8j97

8996
8995

í>994
8993
S99*
8991
«991
8990
8989
8988
8987
8986
8985
8984
8983
8982
8981
9̂80
8979
8978

«977
8976
«97S
8974
^971

7b
4560
«973
K97;
S97i
K97,
«970
8969
8968
S9f,7
«966
8965
8964

«9*1
8962
8961
8960
«959
8958
*9S7
«95*
8955
Ü1S4
«953
89c;i
8952
8951
8950

«949
«94»
8947
8946
8945

«944
8943
8942
8941
j?4°
8939
»93«
«937
«916
8935

•Чн
S9Î4
«913
«93»
«93'
»930
8929
8дгй

«9»7
8926
S
9»5
8924
8923
Î921
4911
8920
891991»
8918
4917

77
462:
891
89IÍ.
891
«94
891
89, г
8

9
i

891:
8901
8
4
oS

890-

8
9
of

890
8904
890
890

8902
890
Soot
88

9
,

8898

XS
9
-

88
9
f

889S
8894

««91
8892
889,
8890
«889
8888

88X8
8887
8886
8885
8884

КЙЙз
X882
8881
8880
8879

8878
8877
8876
««75
4*75
8874

Я873
8871
88

7I

^870

88Л
9

886S
88Й

7

8866
8865

8864
886з
S86i
SS6i
8861

7«
*6Br

SXdi
886.
«85,
885?
SS

5
-

48,i

48
 5
 5

48 54
885
SS

S
2

«5

SS5r
,4841
884.
8848
S8

4
-

S8
4
6

884«;
8844

««41
8841

8X
4I

8840
883.
88 ;K

*»37

K«37
88

5
f

8Rj5
8834
8«,1
SS,2

8S,i
SSjo
$829
Sn'iK

8827
8826
8815
8825
8824

8813
8821
8821
8820
8X19

«Si 8
8Si

7

8816
38м
88,

4

88i
3

8813
8812
Ям
88ir

809
808
8807
8806
8805

ï

1740
•ÍU05
äüo4
S8o
S8oi
8801
S8ot

«00

<799
471A
^797
«796

«795
S 794
«793
«79»
«79»
W
4790
8789
8788
8787
8786
«7« 5
8784
878,
8782

W í8181
.4780
«77?
«778

«777
«77*
«775
«774
«771
«77í
«771
8771
8770
87*9

87*8
87*7
8766
8765
"7*4

»7<'3
876i
8711
«761
8760

S?<9
875«

«75i875<
«755
;754
«751
«75»
8752
«75'

Ь C



(2i8) o Deg. SINES. Tab. 9

ï̂
г
3
4

6

7
X

9
JO

II
11

~1

'4
«5
16
17
IS

'9
го
21

11

2J

Z4
г?
26

г?
28

J9

1°
í'
З

г

33
34
35
1*
37
3*
39
4
Э

4
1

4l

41
44

46

S
49
5°
5

1

5*
51
Ч

!òç
S
59
6o
//

0'

4' 68 5 j 749
4-9866049
5*1626961
5-2876349
5 -3 »45449
5-4637261

5-5306729
5-5886649
5-6598174
5-6-Í55749
5-7269676
5 7647̂ 61

5'7995l!i2
5-8зг

7
о2

9

5-86i666i
5-S8

9
6
94
8

5-9160238
5-';4o8474

5-943*85
5*9866049
6-0077942
6-027997;
6-0473027
6-06^786:

6-0835149
6-1005481
6-1169386
6 1327329
6-1479729
6-1626961

6-1769366
6-190714?
6-2040888
6-2170538
6-2296429
6-2418774

6-2537766
6-2653585
6-276639-;
6-iX

7
r,

34v

6-2983587
6-3088242
6-3190433
6-3190275
6-3387874
6-3483327
6-3576727
64668161
6
'37?77"9
6-3845449

*-393'4í°
6-4015782
6-4098507
6-4179686
6-4259376
6-4337629
6-4414497
6-4490029
6-4564269
6-46^7261

W''

,'
6-4637261
6-4709047
6-4779665
6
Ч
849'54

6 -49 17 54
s

6-4984882
6-505488

6-5116497
6-518083*
6-5244139
6-5306719
6-5368331
6-5429074

6'54»8977
6-5548066
6-5606361
6-5663884
6-5720656

6-5776695

6-5832019
6-5886648
6-5940599
6-5993887
6-6046529
6-609854'

6-6I4993
1
*

6-620073?
6-625094'
6-6300575
6 6349*49
6-6?<>8i74
6-6446162.
6-6493627
6-6540578
6-6587027
6-66,2985

6-66734
6
'

5-67234*6
6-6768009
6-68I2IOO

6-6855748
6-6898962
6-694175°

6-69844'
6-7026082
6-706764'
6-7108807
6-7 149 S*'

1

С|-71»99
(!й

6-713001 з
6-7269675
6-730897'
6-73479*';
67386533
6-7424797

6-7462727
6-7500328
6-75?7бо?
6-7S745

6
9

6-7611218

6-7б475
6
'

,8'

г
1

6-7б475
6
'

6-7683602

6-7719347
6'7754

>io0

6P77'Í99''5
6 7824849
6-7Í*59454
6-7893786
6-7927848
6-7961645
6-7995-82
6-8028461
6-8061488

6-8094265
6-8126796
6-8159086
6-819113/
6-8222954
6-8154539
6-82.<5»96

6-8з17
01
9

«-8347939
6-8378632
6-8409109
6-8439373
6-8469418
6-»499

г
77

6-8528922
6-8558365
6-8587611
6-86i666j

6-86455 18
6-8674184
6-8702663
6-8730955
6-8759065
6-8786994

6-S8I4745
6-8842319
6-8869719
6-8896948
6-8924007
6-8950898

6-8977624
6-9004187
6-9050588
6-9056829
6-9082913
6-9108841

6-9134615
6-9160237
6-9185709
6-921103;
6-9236205

6-926124'

6-9186129

6-9310875
6-93354*1
6-9359948
6-93*4278
6-9408473

Ç7'

з'
6-9408473
ö'943*534
6-945646*
6-9480259
6-95039*6
6-9527465
6-9550878

6-9574164
6-95973*7
6-9620366
6-96432X4
6-9666082
6-9688760

6-971 1321
Й
'97337б5
6-9756094
6-977»3

0
9

6-9800410
6-9822400

6-9844*79
6-9866048
6-9887709
6-9909261
6-9930708
6-995*050

6-9973*87
6-99944*°
7-001545'
7-0036381
7*0057211
7-007794'

7-009857*
7"О| 19107

7-0139544
70159886
7-0180131
7-0200JÍÍ5

7-0220345
7-0240313
7 0160189
7-0279975
7-0299671
•"0319278

7-озз»79
6

7-0358128

7-0377573
7-0396832
7-0416006
7-0435096

7-0454'°3
7-0473026
7'049'86í
7*051062?
7-0519307
7-0547906
7-0566426
7-0584868
7*0603251
7*0621517
7*06397*7
7*0657860

<6>

4'
7-0657860
7 0675918
7-06939°'
7*0711810
7-0729646
7-074740Í*
7-0765099

7-0782717
7-0800264
7-o8i774'
7-0835148
7-0852485
7-0869753
7*0886953
7*0904085
7*09*1149
7-0938147
7-0955079
7-0971945
7-0988745
7-1005481
7-1022153
74038760
7-1055305
7 1071787
7-1088206
7*1104564
7*1120860
7-1137095
7-1153*70
7*1169385

7-il8544r
7-110143'*
7*1217374
7-1*33*53
7-1249074
7*1264838

7-1280545
7-1196195
7-13478«;
7-13*73*-
7-134*81'
7--3Î8*!*

7-1373612
7*1388931
7-14041 96

7-14'94°
ч

7-1414566
7*I449<>7Z

7*146472'-
7*14797*7
7-149467?
7-1509576
7-15*44*3
7-'539**'

7*'5539
6
7

7*'5''86б4
7*15833'*
7-I5979"-'
7*1612459
7*1626960

К'

s'
7-1626960
7-1641412
7-1655817
7-1670173
7-1684483
,-1698745
7-1712961

7-1727131
7-i74'*54
7475533*
7-1769364

7-178335'
74797193
7-1811190
7*1815043
7-1838853
7-1851618

7 1866340

7 1880018

7-1893654

7-I907147
7-1920797

7-1934306

7-1947772

7*1961197

7497458o
7*1987923

7*2001224

7-1014485

7*1027706

7*2040886

7-2054027

7-2067128

7*2080189

7*209321 1

7-1106195

7 2119140

7-2132046

7*1144914

7-*'57744
7-1170536

7-2183290

7-2196008

7-2108688
7-2121331
7-2133938
7-2246508
7-ii«iç)04'
7-2271539
7-2284001
7-2296427
7-2308818
7-2321173
7-* 33 3494
7-*34ï779
7-2358030
7-2370246
7-1381419
7'*394577
7-2406691
7-241877'

tf

6'

7-1418771
7-1430818
7-2442832
7-1454813
7-1466760
7-2478675
7-2490557
7-2502407
7-2514125
7-1516010
7
-
*5377б4

7-154948,,
7-1561171,

7*157*835
7-2584461
7-2596059
7 2607625
7-1619160
7-2630664

7*2642138
7-2653582
7-1664996
7-2676380
7 2687734
7-1699058

7-1710353
7*2721619
7*273*856
7*1744063
7-1755*4*
7-2766392

7-27775I4
7-2788607
7-2799672
7*2810708
7-2821717
7-2832698

7*2843651
7-1854577
7*1865475
7-1876346
7-1887190
7-189800(1

7-1908796
7-1919560
7-1930296
7*2941006
7-1951690
7*2962347

7-2972979

7*2983584
7-29941-Ц
7-30047 IK
7-3015246
7-3025749

7-3036227
7-3046679
7-305710(1
7-3067509
7-307788'.
7-308*239

S3'

T
7-3088139
7-3098567
7-3108870
7-3119149
7*3129404
7-3 «39*35
7-314984*
7-3160024
7*3170183
7*3180318
7-3190430
7-3100518
7-3*10583

7-3220624
7-3230643
7-3240638
7-3*50610
7-3160560
7-3*70487

7-3280391
7-3290272
7*3300131
7-3309968
7-33I9783
7-33*9575

7-3339345
7-3349094
7-3358821
7-3368525
7-3378109
7-3387870

7'33975'J
7-3407130
7-3416727
7-3426304

7-3435859
7-3445394

7-3454907
7-3464400
7-3473872
7-34*331 <
7-349--754
7
-
350ii()5

7'35«-555
7-3510915

7-3530175
7-3539604

7-354*94
745 -^ юз

7-35ù7473
7-3576721
7'3585954
7'3595|65
7-3604356
7-36135*8
7-3(111681
7-3631814
7-3640929
7-3650024
7-3659100
74668157

5*-'

''

60

H
57
56
55
54
53
5*
5'
+o
49
4*

46
45
44
43
41

4'
3°
ЗУí»
l«-
35
34
33
3*
3-
го

«íib
*7
26
15
*4
*3
a
2l

'9
l»

l/
Id

'5
M
13
12

11

1C

9
b

1,

5
4
3
i
I
c
II

cosima, • öy üej.



о DCR. TANGENTS. (z'9Î
77

о
i
i
3
4
5
6

8
9

IO

H

u
1 j
'4
IS
Ib

fi
'9
iO

21

1г

H
2l

1б

*7

iX
Í',
3"
î'
?1
J3
M
3^

^
]»
Í9
4°
4'
4̂

43
44
+5
+(,
47
48
49
ï"
<i
S2

Ч

Í4
55
í»
57
5^
59
')Г

//

(У

4-6855749
V9
865o

4
9

5-1616961

5'»»7б349
5-3 «45449
5-4637261

5-53067JV
5-5886649

5-6398174
5-6855749
5-7169676
5-7647561

5-7995 1 Hi
5-8317019
5-8616661
5-8896948
• 16013!
5̂ 9408474

5-9643185
5-986604̂
6-0077941
6-0179975
6-0473027
6-0657861

6-0835149
6-1005481
6-1169)86
6-1317319
6-1479719
6-1616961

6-1769366
6-J9O714Í
6.1040888
6-И7о5зЬ
6-1196419
6-141 877<l

6-153776C
6-1653585
6-1766395
1-1876349
Г>-198з587
6-3o8Si4i

*-J' 90433
6-319017}

«•3387874
в-348зЗ»7
6-3576717
6-3668161

6-3757709
6-3845449
6-3931450
6-4015781
6-4098507
6-4179686

6-415937«
6-4337619
6-4414497
6-4490019
6-4564169
^•4637161

49*

»' 1
6-46j7i6«|
6-4709047
6-4779666
5-4849,54
6
'49'7J49
6-4984881
6-5041 r88

6-5116497
6-5180838
6-5144140
6-5306719
6-5368331
6-5419074

6-5488977
6-5548066
6-5606361
6-5663885
6-5710656
6-5776695

6-5831010
6-5886649
6-5940599
6-599JS87
6-6046530
6-6098541

6-6i
4993
8

6-6200733
6-6150941
6-6300576
6-6349649
6-63941-4

6-6446163
6-6493617
.6-6540578
6-6587017
6-6631985
6-6678461

6-6713466
6-6768010
6-6811101
6-685; 749
6-6898963
6-6941751

6-6984111
6-7016081
6-7067642
6-7108808
6-7149587

6-71899«?
6-7130014
6-7160676
6-$<tf

9
79

«•73479*9
6-7386534
6-7424-98

6-74(ii72S
6-7500319
(•.•75376011
''•7574570
6-7611119
'1-7647561

s
8
'

a/
6-7647501
6-7683603
6-771934:
6-7754800
6-778996(1
6. 781484'.,
«•785945.5
6-789378«.
6-791784',
6-7961646
6-79951x3
6-8018461
6-806 1489
6-8094166
6-8116707
6-8159087
6-8191138
6-8111955
6-8154540
6-8185897
6-8317030
6-8347940
6-8378633
6-8409110
«•8439374
6-8469419
6-849917»
6-8518913
6-8558367
6-8587611
6-8616661
6-8645 5 ,,)
6-8674185
6-8701664
6-8730957
6-8759066
6-8786995

6-8814746
6-8841310
6-8869711
6-8896949
6-8914008
6-8950900

6-8977616
6-9004188
6-9030589
6-9056830
6-9081914
6-9108841

6-9134617
6-9160139
6-9185711
6-9111034
6-9136111
6-9161141

6-9186130
6-9310876
6-93:5481
6-9359950
0-9 38.1 180
6-940847 5

5?'

3'
5-9408475
4-943*53'
6-9456464
')'94So»6i
6-9503918
0-95Î746;
5-9550X79
6-9574166
«•95973*>i
5-9610368
6-9643186
6-9666084
6-9688761

Ь'97"3*3
6-9733767
6-9756096
6-9778311
6-9800411
6-9812402

6-9844181
6-9866050
6-9887711
6-9909164
6-9930710
6-9952052
6l
9973*S9
6-99944"
7-0015454
7-ооз&з«з
7-0057113
7-007794}

7-0098575
7'0i 19109
7'013954б
7-0159888
7-0180135
7-0100188

7-011034S
7-0140315
7-0160191
7-0179977
7-0199673
7-0319180

7-0338799
7-0358131
7-0377576
7-0396835
7-0416009
7-0435099

7-0454105
7-0473019
7-0491870
7-0510630
7-0529310
7-0547909

7-0566429
7-0584871
7-0603234
7-0621510
7-06397 ;n
7-0657863

S
6'

4'
7.0657863
7-0675921
7-0693904
7-0711813
7-0719649
7-0747411
7-0765101

7-0781710
7-0800168
7-oSi7744
7-0835151
7-0851488
7-0869756

7-0886956
7-0904088
7-0911153
7-0938151
7-0955081
7-0971948

7-0988749
7-1005484
7-1011156
7-1038764
7-1055309
7-1071790

7-1088110
7-1104567
7-II10Ü64
7-1137099
7'"53*74
7-1169389
7-1185444
7-1201440
7-1217378
7-I».U*57
7-1149078
7-1164841
7-1180549
7-1196199
7-1311793
7-13*733*
7'l34*Si<;
7-M5S14*
7-1373616
7-1388935
7-1404100
7Ч4194

1
»

7-1434570
7-1449676

7-1464730

7-147973*
7-149468 1
7-1509580
7-1514418

7-'539fi5

Г-155397*
7-1568669
7-1583316

7-'59794
7-1611464
7-1616964

rf

ç'
7-1626964
7-1641417
7-1655821
7-1670178
7-1684488
7-1698750
7-1711966

7-1717136
7-1741159
7-I/ÍS337
7-1769369
7Ч78з?5«
7-1797198

7'i8u 195
7-1815049
7-1838858
7-1851613
7-1806345
7-1880023

7-189365,,
7-1907151
7-l9ic>So2

7-19343"
74947777
7-1961201

7-197458«
7-1987918
7-1001130
7-1014491
7-1027711
7.1040802

7-1054052
7-1067133
7-1080195
7-109311 7
7-1106201

7'* 49145

7-1132051
7-1144910
7-1157750
7-1170541
7-1183196
7-1196014

7-1108694
7-HÎI337
7-1133944
7-1146514
7-1159044
7-*:7445
7-1184007
7-**9«433
7-1308814
7-1311180
7-1333500
7-1345786

7-1358036
7-1370153
7-» 38*435
7-»394|83
7-140609!
7'»4'877»

N'

6'
7-*4'»77S
7-14)0815
7-1441839
7.1454819
7-14'б7«7
7.1478681
7-1490564

7-1502414
7-1514231
7-2526017

7'*53777t
7-*54'M')i
7-15611.43

7-1571841
7-1584469
7-2596066
7-2607631
7-1619167
7-16)0671

7-1641146
7-1653590
7-2665003
7-1676387
7-2687741
7-2609066

7-2710361
7-1721627
7-1732863
7 •* 744071

7'*755»5°
7.1766400

7-1Г775*'
7-27u86i5
7-1799679
7-2X10716
7-2821715
7-1831706

7-1843659
7-1854585
7-2365483
7.2876354
7-1887198
7-2898015

7-2908805
7-1919568
7-1930304
7-1941015
74951698
7-2961356

7-297*987
74983593
7-1994173
7-3004717
7-3015155
7-3025758

7'3°3
6
»J5

7-3046688

7-3057Ч5
7-3067517

7-3077895
7-3088148

53'

7'
7-308814»
7-309857'
7-3108879
7-349158
7-3129413
7-3139644
7-3149851
7-3160034
7-3170193
7-3180318
7-319^440
7-3100528
7-3110591
7-3110634
7-3130651
7'3i4o64Í<
7-3150610
7-3260570
7-3170496

7-3280400
7-3190181
7-3300141
7-3J099-8
7'33'9743
7-3?*«ç8í

7-33W3SO
7-3 349 "-'4
7-335883I
7'33«85)6
7-3378119
7-3387881

7-33975M
7-3407140
7-3416738
7'34*«3'4
7-3435870
7-34454o4
7'34549'8
7-34«44"
7-3473883
7-3483334
7-349*765
7-3502176

7'35"5««
7-3510936
7-3530186
7'3539°«5
7-35489*5
7'355>>*i?

7-35*7485
7'357«735
7-35859«5
713595«7<>
7-3604368
7-3613540
7-3611691
7-3631816
7-3640940
7-3650035
7-3659111
7-3668169

^

//

6с

;<,

>7

56

55
ч'4

53
5*
5 '
5°
49
48

47
4«
45
44
43
4»

И
40
i Ч
.18
Г/
i«

35
Í4
U
i*
!'
P
*9
18
17
26
*5
»4
*í
11
ii
10
«9
18
17
16
'5
'4
Ч
n

ii
IO

7
6

5
4
3
i

o

//
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77

с
1
1
3
4
ï
6

Ь
<
IO

ii
12

I;

I<

H

l6

17
18

II

20

11

22

2

i/

2

11

27

28

29

3°
3'
3î
33
34
35
3*

38
39
40
41
4*
43
44
45
46

4»
49
5°
.5'
52
53
S4
55
56

5»
it)

60
/Г

Й'
/•366815;
7-3677195
7-3686215
7-369521?
7'37°4'9

>

7-3713162
7-3722107

7-3731034

7-3739943
7-3748832

7'37577<";
7-376655,,

7-377539'

7-3784214
7-3793014
7.3801796
7-3810561
7-3819308
7-382803»

7-3836750
7-3845444
7-3854122
7-3862782
7-3871424
7-3880050

7-3888658
7-3897249
7-3905824

7-39Ч381
7'39"9"
7
-
393'44''

7-3939953
7'394

S
444

7-395691«

7'39
6
Wi

7-39738i6
7-3982241

7-3990650

7-399904
2

7-40074 líí
7-4015778
7-4014111
7-4032449

7-4040761
7-4049057
7'4°57337
7-4065601
7-40738̂ 0
7-4082083

7-4090401
7-4098503
7 '4 10668 9
7-4114861-'
7-4123016
7-4131156

7-4139281
7-4147392
7-4155487
7-4163^67
7-4171631
7-4179681

5''

tf
7-4179681
7-4187716
7'4'95737
7-4103742

7-41U733
7-4119705,
7-422767C

7-4235617
7.4243549
7-4l5Hu7
7Ч15937С
7-4267259
7-4275134

7-4282995
7-4290841
7-4298673
7-4306491
7-4314295
7-43220X1;

7-4329861

7-4337624

7-434537Z
7-4353106
7-4360827
7-4368534

7-4376228
7-4383908

7-439I574
7-439912-
7-4406866
7-4414442

7-442210^
7-442970

7-44371^9
7-4444862
7-4452421
7-44С99ЙУ

7-4467501
7-4475021
7-4482529
7-4490023

7-4497504
7-4504973

7-451141*!
7'45

I
9
8
7'

7-45173"!
74534719
7454l"'
7-45495'6

7-4556896
7-456426:
7-4571618
7-4578960
7-4586290
7-4593607

7-4600912
7.4608105
7-4615486
7-4622754
7-4630011
7-463725^

S
0'

io
r

7-4637255
7-4644415-,
7-4651707
7-46 58910
7-46661 12

7'4б7329(
7-4680469

7-4687629
7-4694778
7-4701915
7-4709041
7-4716154

74713157

7-473°347
7-4737416
7-4744493
747 5 '549
7475

8
594

7-4765617

74771649
74779659
74786658
7-4793646
7-480062-

74«°7588

7-4814542
7-4821485
7-4828417
7Ч83533Я
7-484224»'
7-4849147

7-4856035
7-486291
7-4869779
7-4876634
74883479
74890313
7-4897136
7.4903949
7-4910750
7.4917541
7-4914311
7-4931092

74937851
7-4944600
7495I.Î39
7-4958067
7-4964784
7-4971491
7-4978188
7-4984875
7Ч99Ч«'
7-4998217
7-5004873
7-5011519
7-5018154
7-5024780
7-5031395
7-5038000

7-5044595
7-50^1181

4</

Il'
7-5051181
7-5057756
7-5064311
7-5070876
7-50774«
7-5083958
7-5090483
7-5096999
7-5103506
7-5110002
7-5116489
7-5121966
7-5129434
7-5135892
7-5141340
7-548779
7-5155108
7-5161618
7-5168038

7-5I74439
7-5180830
7-5187111

7-5193585.
7-5199948
7-5206302

7-5212646
7-5218982
7-5225308
7'5i3'625
7'5»37933
7-5144131
7-5150521
7-5256801
7-5263073
7-5*69335
7-5175588
7-5281833

7-5188068
7-5294295
7-53005'»
7-5306721
7-531x910
7-5319111

7-5315194
7-533467
7-5337&3'
7-5343787
7-5349934
7-5356073

7-5361101
7-5368314
7-537443

6

7-5380540
7-5386635
7-539*7"
7-5398800
7-5404870
7-5410931
7-5416984
7-5423029
7-5429065

48'

ï z'
7-5429065
7-5435091
7-5441112
7-544743
7-5453115
7-5459UC
7-5465106
7-5471084
7-5477053
7-548301?
7-5488968
7'54949'S
7-5500850
7-5506779
7-5511700
7-5518613
7-S5*45IÍ(

7-553044
7-5536303
7-5541184
7-5548057
7-55539"
7-5559778
7-55&56i7
7-557469
7-55773

ог

7-5583117
7-5588945
7-5594755
7-5600557
7-5606352

7-5611138
7-5617917
7-5623689
7-5619451
7-5635208
7-5640957

7-5646698
7-5652431
7-5658157
7-5663875
7-5669585
7-5675189

7-5680984
7-5686671
7-5691353
7-569̂ 01(1
7-5703691
7-5709351
7-5715001
7-5720646
7-5716282
7'573'9'i
7-5737533
7-574348

7-5748755
7-575435

6

7-5759949
7-5765534
7-5771113
7-5776684

47'

I
3
'

7-5776684
7-5781149
7-57$78о(

7'579335
fl

7-5798899
7-5804435
7-5809964

7-5815485
7-5811000
7-5816508
7-5831009
7-58375"3
7-584*99°
7-5848470
7-i»i3943
7-5859409
7-5864869
7-5870311
7-58757б7
7-5881106
7-5886638
7-5891063
7-5897481
7-5901893
7-5908198

7-5913696
7-5919088
7-5914473
7-5919851

7'J935"3
7-5940588

•5945946
7-5951298
7-5956643
7-59619X1
7-59673 '3
7-5972639
7-5977958
7-5983170
7-5988576
7-5*93876
7-5999169
7-6004455
7-6009735
7-6015005
7-6010177
7-6015538
7-6030791

7-6036040

7-6041181
7-6046518
7-6051747
7-6056970
7.6061187
7-606739^

7-6071601
7-6077800
7-6082991
7-6088177
7-6093356
7-601)8530

46'

H'
7-6o9«53c
7-6103697
7-610885»
7-611401:
7-6119161
7-611431-4
7-6110440

7-6134571
7-6139695
7-6144813
7-6149926
7-6155032
7-6160131

7-6165117
7-6170315
7-6175397
7-6180474
7-6185544
7-6190609

7-6195668
7-6100721
7-6105768
7-6110809
7-6115844
7-6120873

7-6115897
7-6130915
7-6135927
-6240933
7-6245934
7-6250928

7-bi559'7
7-6260901
7-6165878
7-6270.450
7-6275816
7-6180777

7-6185731
7-6190681
7-6295624
7-6зоо5ба
7-6305495
7-6310411

7-6315342
7-63101^
7-6315168
7.6330073
7-6334971
7-6334861

7-6 3447 53
7-6349635
7-6354512
7-6359384
7-6364150
7-6369110

7-6373965
7-6378815
7-6383659
7-6388498
7-61933?!
7-6398160

45'

>s'
7-6398100
7-6402983
7-6407300
7-6411611
7-6417419
7-6411111
7-6427017

7-643 1 8u8
7-6436593
7-6441373

7-644649
7-6450918
7-6455683

7-6460442
7-6465196

7-б4б9945
7-6474689
7-64794*8
7-6484161

7-6488*89
7-6493613
7-6498331
7-6503043
7-6507751
7-6511454

7-6517151
7-6511844
7-6526531
7-6531214
7-6535891
7-6̂ 40563

7-6545231
7-6549893
7-6554550
7-6559203
7-6563850
7-6568491

7-6573130
7-6577761
7-6581390
7-6587011
7-6591630
7-659614;

7-6600850
7-660545:
7-6610052
7-6614641
7-6619131
7-6613817

7-6618395
7'66з19б<
7-663753«
7-664210:
7-6646662
7-6651117

7-6655767
7-6660312
7-66648^2
7-6669388
7-6673919
7-6678445

44/

//
6с
56
5«
57
5*

с

54
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51
5>
0

2
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4
it
л
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j
ï
5
4
5
I,

8

9
10

u
Ii

4
'4
'5
16
J7
18

'»
ID

II

11

4

Ч
»5
16

»7
iS

Í9
Ie

31

U
33
34
35
1<-

37
38
39
40
4'
42

43
44
45
46
47
48

4'J
50
5'
5J

5 ?
54
55
Ç6
Ç7
s s
59
6o
11

«'

7-3668169
7-3677107
7'3б86«7
7-369<;ii8
7-3704110
7-374I74
7-37211 KI
,-3731041;

7*3739955
7-3748845
7 - 3 7 5 7 7 i b
7-3766571
7-37754^8
7-3784116
7'3793°i6

7-3801809
7-3810574
7-38i93H
7-3818051

7-3836763
7-3s45457
7'385444
7-3861794
7-3871417
7-3880063

7-3888671
7-3897163
7-3905837
7'39i43'>5
7-39119.15
7'393i45<)

7-3;399l)7
^•394457
7-395б93>
7-396Î389
7-3971830
7-3981155
7-3990663
7-3999055
7-400743 r
7-4^1579'
7-4024135
7-403246,

7-4040775
7-4049071
7-4057351
7-4065616
7-4073864
7-4082097

7-4090315
7-4098517
7-4106703
7-4114875
7-4113030
7-441171
7-4139196
7-4147406
7-4155501
7-4163581
7-41 71 646
7-41 79696

í''

9'
7-4179691'
7-4187731
7'4'9575i
74*03757
7 -41 u 74х-
7-4119714
7-411/685

7-4135631
7-4143564
7-415 Ч82

7'41.593ч6

7-4167175
7-4175150
7-4183010
7-4190857
7-4*9»684
7-4306507
7'43'43Ч
7'43«roj

7-4319877
7-4337640
7-4345388
7'4353'13
7'43бч843
74368551

74376244
74 (839»4
7-439' 59°
7-4399143
7-440<18'м
7-44ЧЧ0-

7-44"ш
7-44197"'
7-4437306
7-4444879
7-4451438
7'445')98'!

7-44<'75Ih

7'4475"3К

7-44«! 54f'
7-4490040
7-449751'
7-45°4')П«

;-45ii44 f>
7'45 "/^9
7-45»73i9
7Ч534737
7-454114'
7-4549534

7-45 569 4
7-4564181
7-4571635
7-457*978
7-4586308
7-4593615
7-46004,0
7-4608123
7-41,15504
7-4611771
7-4630030
7-46,7173

.̂,

\o'
7-463717,
74('445o''
7-4651711,
7-46589,4
7-4666130
7-46733 1;
7-4680417

7-468764»
7-4694797
7-4701934
7-4709060
7-4716173
7-4713171,

7-4730366

7-4737445
7-47445 Ч
7-475 156У
7-4758613
7-4765646

7'477i6oS
7Ч77967Ч
7-4?866;8
7-4793666
7-4800642
7'48o76;!8

/•4814562
7-4811505
748*8437
7-4*3.5 W
7'4S4ii.<>4.
7-4849168

7-4856056
7-48629,3
7-4-169749
7-4876655
7-488 35«.
714IÍ9"334
/•4897157
7-4903919
7-4910771
7-4917561
7-4914343
7-493111,

74937!<72
7-4944'iu
7-4951360
7-49 5S^S
7-496480')

7Ч974Ч
7-4978210
7-4984897
7-4991573
7-499849
7-5004895
7-5011541

7-5018176
7-5014801
7-50ЗЧ17
7-5038022
7-5044618
7-5051103

4'/

n'
7-5051103
7-505 777h
7-506434,
7-5070*99
7'5°77444
7-5083980
7-509050(1

7-5097011
7-5103528
7-51 10025
7-5116511
7-5111989
7-549457

7-54594
7-514136,
7-514X801
7-515513'
7-5161651
7-516806)

7-5I7446!
7-5180854
7-5187236
7-5193608
7-5199971
7-5106316

7-5111670
7-5219006
7-5"533i
7-5131649

7-5Ч7957
7-5i4U5'>

7-5^5о545
7-5156816
7-5163097
7-5169360
7-527564
7 - 5 2 8 1 8 5 4

7-.51SSÍ09,
7'51943'9
7-Î300537
7-5306746
7-5311946
7-51'947

7'53153'V
7-5331491
7-5337657
7-534384
7-5349960
7-5 ,56048

7-5361118
7-5368349
7-5374461
7-53-10566
7-5386661
7'539»74S

7-5398810
7-5404896
-5410458
7-5417011
7154i3<1?5
71541 ||0.ц

4»'

12'

,- 54l 9091
/•5435 "9
7-544148
7'5447'4"
7-S453V51
Г5459Ч7
7-54451 ;i
7-547ПП
7'5477"8.
7-548304:
7-544^995
V549494'
7-5500878

7-5506807
7-5511718
7-55186.4°
7-5514545
/"553°441
7-553633'
7-5541212
7-5548084
7-5553949
7-5559806

;-556565<'
/'•5571497

7-5577.330
7-5583156
7-5588974
7-55947S4
7-5600586
7-5606381.

T$àiîi i>;
7-5617946
7-5623718
7-5619481
7-56351, h
7-564098(1
7-.5&46717
/•5651460
7-5658186
7-5663904
7-561)9615
7-567531!-

7-5681014
7-5686702
7-569138,
•,"564Ïo5i,
7-5703711
7 - 5 7 - " ) 3 Ï i

7-57150!!
7-571067(1
7-5726313
7-573'94i
7-57.375'Ч
7- 5 743 '70

7-574 s,8t>
7-5754^6
7'5759979
7-5765565
7 - 5 / 7 Ч 4 4
7 - 5 7 7 6 7 1 5

47'

«37

,'•5776715
7-5782180
7-5787837

•5/93387
/'S /9^9 V-
7-5804466
7-5804995

7-5815517
7-5811032
7-5826540
7-583:041

7-5^37535
,-•584,012

7-5^501

7-5853975
7-5859441
7-5864901
7-5870353
7-5875799

7-5881138
7-5886670
7-5891096
7-589754
7-5901926
7-5908331

7-59I3730
7-5919121
7-5914506
7-5919884
7-5935156
7-5440621

7-5945980
7-59543I
7-5456677
7-5961015
7-5967347

7-5072073

7-5977991
7-598(304
7-5988611
,'•5993910
/.5999103
7-0004440

,'•6009770
7-6015044
7-6010311
7-60255/1
>-6o,o8i7
7-6036075

7-6041317
7-6046553
7-6051781
7-6057005
7-6062221
7-60674,,

7-6o,-2(>37
7-60778(5
7-61.18,017
7-6088213
7-609,391
7-6098511'!

46'

«4^
7-6o9>*5')u
7-610373,
7-610:1894
7-6114049
7-6119197
7-6*14,40
/•6119477

7-644607
7-649732
7-6144850
7-6149903
7-6155069
7-6160169

7-6165164
7-6170351

7-6175435
7-6180511
7-6185582
7-6190647

7-6195705
7-6100758
7-6105805
7-6110847
7-6215881
7-622091 1

7-6225935
7-6230953
7-6235905
7-6140971
7-6145971
7-6150967

7-6155956
7-6100939
7-6165917
7-6170889
7-61/5855
7-6180816

7-6185771
7-6190720
7-6195664
7-6300601

/'•б 305 5 34
7-6310461

7-6315381
7-6310298
7-6315208
/•6330113
7-6,35012
7-63, 9405

/'•"344793
7-6349676
7-6.И4.551
7-6354424
7-6364140
7-6 j l«9Hi

7-6374006
7-6378856
V63*37bo
7-63885,9
7 - (M93I73
7-6,48201

4i'

'S'
7-6348101
,-64030^
7-40784:
7-64(2654
••64174-,,
••6422161
7-6417054
7-64,1850
,-64,6(,3<,
7-64414IÍ,
7-6446191
7-6450961
7-6455715
7-460485
7-6465139
7-64699«»
7-647473*
7-6479471
7-6484104

7-648S93J
7-<Ч9365*
7-6498374
7-6503087
7-650779$
7-0511497

7-0517145
7-<>5ii3X8
7-6516575
7-6531158
7'6535935
7-6540608

7-6545175
7-6549937
7-6.554595
7-655914?
7-6563895
7-656X537

7-<>573 1 74
7-6577807
7-65814Î5
7.6587057
7-6591675
7-6596188

7-6600896
7-6005499
7-6610097
7 6614690
7-6619179
7-6613863

7-6628441
7-6633015
7-66)7585
7-6641149
7-61,46709
7-6651163

7-005584
7-6660359
7-6664899
7-0669435
7-667,966
7-667*491

44'

it
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59
58
57
5"
55
.4
53
51
5'
50
49
48

47
4«
>5
-M
43
4i
4l
40
J9
3»
37
16

35
34
53
11
î«
30

a
17
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-«3
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'9
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Ч
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Ч
8
7
«

5
4
3
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(222) o Deg. S INI Í . Tab. 9

с
i

6

a
q

Io
II
II

0

»9
te
11
ÍZ
13
14

26
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1»
*V

12
3»
3--
3 (
34
35
£
Г:

V

39
4-
*i
4-'

4)
44
4--,

•̂\;
V_

49
5C

5 '
52

53
54

55
56

57
•̂
\'i

!'

ib'
7-6678445
7-668296-
7-6687484
7-6691996
7-6696503
7-6701006
7-6705504
7-670999»
7-6714486
7-671897'
7-671345,1
7-6727925
7-6731395
7 6736661
7-6741322

7 6 /45779
7-6750231
7-67546,-!»
7-6759111

7-6763559
7-676799;
7-6771422
7-677684-,
7-6781267
7-678568,

7-679009^
7-6794501
7-6798904
7-680330^
7-680769 s
7-68i2o8<|

7-68 16469
-•68го84/

7-6815224
7-6819590
7-6833963
7-6838325

,-6X4268}
7-6847037
7-6851387
»6855732
7-6860072
; "6 864409

7-6868741
7-6873^69

7-6-Í7739;
7-6881711
7-6886026
"6890337

7-6894643
7-6898945
7'б90;24д
7-6907536
7 '69t iKi6
7-691611«

7-6920392
7-6924668
7-6918941

7-693 3*09
"6937475
/-<>94'733

43'

-7'
7-6941733
7-694598*
7'6950*4С

7-6954487
7-695873С
7-6962969
7-696710^

7-697143«
7-6975662
7-6979884
7-698410;
7-6988317
7-699252Í5

7-6996734
7- 7^09 3t
7-70051)4
7-700932!-
7-701351^
7 7017704
7-7^*188^
77''i6o6,j
7-70301;,-,
7-703440-,
7-703857;
7-704273 í
7-704689;
7705^47
7-7055197
7705934;
,'•7063485
7-7067613

7-707I757
7-7 0758Ч7
7-7080014
770841 зЛ
77«88254

77л9*3б-

7'709б4- |г
7-7100586
7-7104681,
7-7108788
7-714883
77"б975
7-7121062
77-*5'4б
7-7119115
7 - 7 1 3 3 3 ° '
7-7»37373
7714442

77Т45506

7'7'49567
7-7153624
7-7I57677
7-7161716
7-7165771

7-7169814
7-7173^5*
7-7177886

7-7181917
7-7I85943
7-7189966

t2'

I8r

7.7189966
7-71939^6
7'7'98ooi
7-7101013
7-7206011
7-7110016
/•72/4027

7'7n8oi4(
7-711*017
7-7226007

77119993
7-713397*
7-7237955
7-7241930
7-7245902
7-7149869
7-7253834
7-7257794
7-7161752

7-7*65705
7-7269655
7-7273601

7-7277544
7-728148;
7-7285419

7-71893 5 J
7-7*93279
7-7197104
7 - 7 3 0 1 1 2 5
7-730504;
7-73^8957

7-731286,5
7-7316776
773Ю670

7-73*457''
7-7328476
7-733*Зб9

77336159
7-7340J45
7-7344018
7-7347908
77351783
7-7355656

7-73595*5
7'736339C

773U7*52
7 - 7 3 7 i l ' i
7-7374966
7 - 7 3 7 8 8 i 8

7-7381666
773365I1
7-7390353
7-7394191
7-7398016
7-7401857

7-7405685

774^95 '°
774ШЗ»
7-7417149
7-7410964

7-7424775

4«'

I9'
7-74*4775
7-74*85«3
7743238Ь
77436»89
7-7439987
7744378l
77447573

7745'36f
7'7455'45
7-7458926
7-7461705
74-7466479

7-747o*51

7-74740I9
7-7477784
7-74^1541
7-7485304
7-7489059
7-7492811

7-7496560
7-7500306
7-7504046

7-7507787
7 - 7 5 ' t 5 2 3
77513255

7-7518985
7-7521711
775*64 54
7 - 7 5 3 0 1 5 4

7-7533871
775375Ч

7-7541*94
7-7545001

7754**7 f>5
7-7552406
7-7556104
775597<)8

7-7563490
7-7567178
7-7570863

7-7574545
7757"**4
7-7581900

7-75*5572
7-7589*42
7-7592908
7-7596572
7-7600152
7-7603889

776"7543
7-761 1 194
7-7614841
7-7618487
7-7612119
7-7615768
7-7619403
77 А 33<>36
7-7636666
7'7б4с-292
7-7643916

7-76475Ч7

4o'

»of
7-7647537
7-7651154
7-7654769
7-7658380
7-7661989
7-7665594
7766i;í97

7-7672797
7-7676393
7-7679987
7-7683577
7-7687165
77*',o75&

7-7694331
7-7697910,
7770148!'
7-7705059
7-7708619
7-77'*I ' /6

7-77157бо
7-7719322
7-77*2880
7-7726435
7-7729988
7 7 7 U 5 Î 7
777371 -84
7'774o6íí)
7-7744I69
7-7747707
7-775'*4*
7-7754774
7-7758303
7-7761X30
7-7765354
7-7768874
7-7772392
7 - 7 7 7 5 9 0 ;

777794*0
7-7781919
/7786436
7-7789939
7779344°
7-779693«
7-7800434
••7803.^6
7-7807416
7-7810903
7-7814387
7-7817868

778*1347
77814821
7-7818195
7-783.765
7-7835*33
7-783X697
7-7841159
7-7U456-.8
/•7849075
7-7852528
77\55979
7-7^59427
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0
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0
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0
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3
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0
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77883488
7-78869111
7-7890337
778937 5 r-
7-7897177
7-7900592
7-7904005
7-79074» 5
779>оНц

779»4**ï
7791763-
779* »oi'i

779*442''
779»78*о
7-793'*»2
779346"'
7-7937987
7-794' 37"

7-794475'
7-794'» 3°
7'795 '5o6

7-7954*79
77958*50
779*'I77

7-7964983
7-7968345
7-7971705
77975о63
7-7978418
7-7981770

7-7985110
77988467
7-7991811

77995153
7-7998493
7-8001830

7-8005164
7-8008496
7-8041815
7-801515"!
7-8018475
7-8011797

7-8015116
7-8018431
7-8031746
7-8035058
7-8038367
7-8041673

7-8044977
7-8048278
7-8051577
7-8054873
7-8058167
7-8061458

3«'

гг'
7-8o6i45Ï
7-8064747
7-8068033
7-8071317
7-8074599
7-Ko77S7S
7-8081154

7-8084428
7-8087699
7*809096!-
7-8094135
7-8097499
7-8100761

7-8104010
7-8107177
,-•8110531
7-8113783
7-8117031
7-8120179

7-8123524
7-8116766
7-81 10006

7-8i33*43
7-8136474

7-ï ' 39711
7-8142941
7-8146168
7-8149394
7-81 51617
7-8I55837
7-8159055

7-Л16И71
7-8165484
7-8168695
7-8171904
7-8175110
7-8178314
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-•8184715
7-8187912
7-8191106
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7-8210114
7.821 3402
7-8216578

7-8219751
7-8222921
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7-8235584

7-8138743
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7-8245056
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7 - 8 2 5 1 3 5 9
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7-8182738
7-8185864
7-8288987
7-8291108
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7-8301458
7-8304570
7-8307680
7-8310787
7-8313893
7-8316996
7-8310097
7.8313195
7-8316291
7-8129386
7-8332478
7-83355«- tf7-8338656
7-834174'
7-8344815
7-8347906
7-83509x5
7-8354062
7-8357136
7-8360109
7-8363179
7-8366347
7-8369413
7-8371477
7-83755387-8378598
7-8381655
7-8384710
7-8387763
7-8390814
7-8393863
7-8396909
7-8399954
7-8401996

7-8406056
7-8409074
7-84111 lo
7-8415144
7-8458176
7-8421105
7-8424*33
7-8427158
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7-8433301
7-8436321
7-843933*
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46
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49
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5'
5»
S3
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S
59
60
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10'

7-6678491
7-6683014
7-6687531
7-6691043
7-fiÍ9«55i
7-6701053
7-670^2

7-6710041;
7'*7 "4534
7-6719018
7-6713498
7-6717973
7-673144;

7-6736909
7-6741371
7-6744817
7-6750179
7-Í7547J7
7-6759170

7-676360»
7-6768041
7-6771471
7-6776896
7-6 7 8/зг7

7-678Î733
7-6790144
7 "в 79455"
7-6798953
7-6803351
7-6807745
7-6811134

7-681651^
7-68x0899
7-68»5»75

7-6819646
7-6834013
7-6838376

7-6841734
7-6S47û8i
7-6851438
7-6855783
7-6S601Î,]
7-68644(10

7-686S79Í
7-6873110
7-6877444
7-6881763
7-6S8607Ü
7-6890389

7-6894695

7-689899:
7-6903195
7-6907589
7-6911878
7-6916163

7-6910444
7-6914711,
7'б91»9<)з
7-6933161
7-69з75г6
1-6941786

4/

•7'
7-694I7Ü*'
7-6946041
7-6950193
7-6954541

7'б95»7«4
7-6963013
7-60671 la

7'б9714«9
7-69757 l f l

7-Í979938

7-6984157
7-6988371
7-691)15^1

7-6996788
7-7000990
7-70051811
7-700938;
7-7013573
7-70177511

7-701194'
7-70161 Iy

7'703°î93
7-7034463
7-70386^9
7-7041791

7-7^4(1949
7-7051103

7-7055153
7'7°5939!í
7-7063541
7-7067679

7-7071813
7-7075944
7-7080070
7-7084193
7-7088311
7-7092416

7-7096557
7'7lOüi>43
7-7104741
7-7108846
7 - 7 1 11941
7-7117032

7-7111 но
7-7115103
7-71191^3
7-7113359
7-747431
7-7141500

7-7I45565.
7-714961«
7-7153681
7'7I5773<>
7-7161785
7-7165831

7 ' 7 l 6 y h 7 J
7--1739"
7-7i77>45
7' 7 i8i97<'
7-7186003
7 -71 9001 ()

V*

1 8'

7-7190016
7-7I94045
7-7198061
7-7201073
7-7106081
7-7110086
7-7214087

7-7118084
7-7222078
7-7116068
7-7130054
7-7134037
7-7138016

7-7241991
77145963
7-7149931

7-7Î53895
-7*57856
-7161813

77165767
7-7169717
7-7273663
7-7*77606
7-718154?
7-7185481

7-7189413
7-719334г

77197167
77301188
7-7314 106
7-7309010

7-7311431
7-7316839
7-7310741
773H<>43
773*8540
7-7)3*433
7'73?6зц
7734'-'*"9
7-7544092
7-7Ч4797:
7-7351848
7-735<7«.

7-73595«!)
7'73''3455
773673'7
7-7371176
7-7375031
7737*885

7-73*173'
7-7386577
7-7390418
7-7394*57
7-7398091
7-7401911

7-74a575 l

7-7409576

7-74"339Г
7-74'?t'5
7-7411030
,'•7414841

4''

19'
7-7414841
7-74:8649

7-743*454
7-743f'i55
7744°°51
7-744 5S4.4
7744Г'>4'

7-7454*8
77455*1-'
7-7458994
774 f 'i77*
7746654:
7747o;i<)

77474"8;
7747785*
7-7481614
77485572
774°4i2S
7-74 v iS4,.

7-749^6; v
7-7500374
7-7504117
7-750785<'
7-75"59*
7-7515114
7-7519054
7'75«7Uo
7-7516504
7-7530:24
7-75)394°
7-7537"54

7'754'364
7-7545°7г

7-754^776
7-755*47:
7755*«74
7-7559869

7-75(>35'н-'
7756749
7 - 7 5 7 0 9 ( 4
7-75746П,
7 - 7 5 7 X 2 9 4
7-7581471
7-75«5б44
7-75893'3
7-75929S--1

7-7S96643
7-7600304
7-7603961

7-76076 i c
7-7611166
7-7614915
7-7618560
7-7611101
7-7625841-
7-7619476
7-7*33101,
7'74зб7 »9
7-7640361,
7-7643989
/764761'

40'

20'

7-7647(110
7-,-б5122Я

7-7654843
"7658454
;-7б<11о6з

7-7665669

7-7(16917!

7-7'>7*8:i
7-7676468
,-•7(1 К 0061
7-71,83651
7-7687140
7-7690815

7-7'><т°7
7-76979SO
7-7701562
7-7705135
77708704
7-7711172

Г771583"
7 - 7 7 1 9 3 9 8
7-7721956
777^5'*
,-7730064
'•7733614

7-77371Ы
7-774°7°5
7-7744H'J

7-7747784
7-7751JI9
7-7754851

/775*3*1
7-7761907
7-77*443 1
V776S952
-7772470
7 - 7 7 7 5 Ч 8 5

7-777949»
•"77850.7
:•; 786514
; 7 7 r o o i ^
7'7-935'9
7-7797.M7
7-780.141 1
77*04005

77^749 '
77Sic-9»s i
7-7844 f>'.
77817Ч4*

7-781141(1
7-7814911
7-7818375
7-7831844
7-78353Ч
7-78?S^78

7-7S4J140

7-7845699
"7«49'55
^785160$
,-7856060
-7»59Cf8

39>

2l'

7785950^
7-7862954
7-7866396
7-7869836
7-7873174
7-7876708
7-7880140

77883569
7-7886996
7-7890410
7-7893841
7-7897*59
77900675

7790408^
7-7907498
7-7910906
7-79I43 1 1

7-79'7713
7-7911113

7794510
7-79î7904
7-7931*9б
7-79346S5
7-793S07I
77941455

7-7944836
7-7948*i5
7-795« 59°
7-79549б4
7'7958334
7-7961702

7-7965068
7-7968431
7-797179'
77975Ч8
779785"3
7-7981856

7-7984*06
7-798855;
7-799 1^98
7É7995*4°
7-799«579
7'8ooit)i(i

7-8û"5*ÇÎ"
7-80085^1
7-801 1912
7-8015138
-8118563
7*1118X4

7-8015103
7-801841.
7-Soji$34.
7-803514''
7-8038454
7-8041761

7-8044064
7-8048366
7.8051665
7-805496*
7-8058156
7-8061547

?8'

2»'

/•8061547
7-80648)6
7-8o68ii j
7-8071407
7-^7468«
7-8о779б7
7-8081144

7-8084518
7-8087789
7*8091059
7-80943-5
7'Ko9~5vo
7-8100851
7-8104111
7-8107368
7'8 I lodl J

7-SM.5S7-4
7-8117114
7-8110471

;-Sli 3 . , i5
7-811685.4
7-8130098
7-8'33335
7-8136570
7-8139803

7-8143033
7-8146161
7-8149486
7-8151709
7-8155930
7-8159148
7-8161364
7-8i(>5578
7-8168789
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7-8175104
7-8178408

7 - S i S i ( ) U i
7'8i84So9
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7-S 191101
7-8 19439 í
7-8| ')758з

7-fi í - io^7o
7-8i0394f ,
7-8207139
7-8l io; i . )
7-8113497
7-8 t i ' i h7 i

7-8119847
7-^21311«
7-811*1187
7-8119354
7-8:31418
rSlJs'j tfo.

7-Ä13S840
7-8141997
7-8245153
7-8248305
/•8151456
;-8ti;4f)04.

37'
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7-8257751
7'8i()o894
7-Sj64o;C
7 - 4 2 6 7 1 7 5
7-8270312
7-817^1446

/ -8276579
7-8279709
,'•8282837
7-8285962
7-818908(1
7-8291207

7-8295326
7-829X443
7-830155-;
;-8j.:>40b9
/ • 8 ) 0 / 7 7 9
7-8110887

7-^31399-
/ '8317096
7 8310197
7-8523191,
7'b'3i'iji)ï
7-8519447

7 '»33»579
7-83.Í5669
7'8-,35757
7-8.J41843
7-8344916
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7-8351087
7-8344163
7-8з.57*з8
7*8360311

7-«3«33'*'
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7 - S J 6 9 5 1 5
7-8з725*>«
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7 f « 3 S ' 7 - S
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7-839091«
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7-84 16140
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й
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.5»
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7-8442353
7-^445360
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7-8511123

7-851408»
7-8517052
7-8520013

7-8521973
7-852^930
7 8528885

7-8531839

7-8534790

7-8537739
7-85406X7
7-8543632
7-8ç4f>575

7'í*5495'7
7-8552456
7-»555393
7-8558329
7-8561162
7-8564193
7-8567/23
7-85700 <;o
7-8572976
7-8575899
7-4578821
7-U5ÍÍI74C.
7-8,84658
7-8587574
7-8590487
7-8593399
7-8596309
7-3599217
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7-8605027
7-8607929
7-8610829
7-8613717
7-8616623
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•/•8616623
7-8619517
7-86iz4ic
7-862530C

7-8628189
7-8631075
7-863396^
7-8636843
7^863972 j
7-8641602
7-8645479
7-8648554
7-8651228
7-8654099
7-865&9W
ï 865983^
7-H6(>i-rí
7-866556«
7-8668427
7-8671287
7-8674145
7-8677001
7-8679856
7-8682708
7-8685559
7-̂ 688408
7-869 1 254
7-8694091;
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8-2398654
8-2399866
8-240107$
8-i4riiS9
8-1403500
8-140471 1
8-1405911
8-1407131
8-1408341
8-1409551
8-141076«
8-1411469
8-1413177
8-1414386
8-2415593
8-1416801
8-1418008
8-1419215

ï' 1 о'

<У
8-2419215
8-1420421
i-1411017
8-2412833
5-2424038
8-1425244
8-2426448
8-2427653
8-2428857
8-14)0001
4-2431264
3-2432467
8-1455670

4-2454872
8-1436075
8-1457176
8-2438478
8-2439679
8-2440880

<м 442081.
8-2443280
8-2444480
8-2445680
8-2446879
8-2448077

8-2449170
!i
'-45

i;
474

8-2451671
8-2451869
8-24540116
8-2455263

8-2456400
^•2457656
8-2458851
S-246oo4

1
7

8-2461141
8-24624,7

8-2463631
8-2464816
8-2466020
8-2467213
8-2468407
8-2469599

8-2470792
8-2471984
8-1473176
8-1474368
8-1475559
8-2476750

8-1477940
8-2479131
3-24«ози
8-2481510
8-1481699
8-2485888
8-1485077
8-1480165
8-1487453
8-1488641
8-2489818
8-241)101 ;

<9'

ï'
1-249101 5
»"1492202

8-ï4(i3;î8u

<i-24945"4
8-2495760
8-241)6046
•{•2498131
8-2499315
8*2500500
8-1501(184
8-2501868
8-2504051
í-г 505254
8-2506417
8-1 507600
8-1508784
8-2509964
8-1511145
8-2512526

S-i5U5'-7
8-25.4088
44515868
I'25i7048
^•1518117
8-1511)407

8-2520580
í -15 2 1 764

Ч-1511943

4-2524IÎ1

8-2515198
8-1516476

8-1517653

84528829

4-253OOO6

S-1531l8l

4-1532358

84533553
4-1534708
4-1535883
8-2537058
8-1538131
8-2539406
8-2540579
8-2541751
8-2541915
8-1544048
8-2545170
8-2546441
8-2547614
8-1548785
8-1549950
8-155147
8-1552297
8-1553467
8-155463--
8-1555806
8-1556(176
8-1558144
*'>S5914
8-1560481
8-2561649

S8'

2'

8.2561049
8-256281;
1-2563984
8-1565151
8-2566317
8-2507484
^2568050
8-2509815
8-2570981
8-2572146
8-2573310
»•-574475
8-1575639
8-2576803
8-1577966
8-1579119
8-2580191
4-2581455
8-1582617
8-2585779
8-2584941
8-íjí6ii.í
8-2547163
8-2588424
8-1589584
8-1590744
8-1591404
8-2593063
8-1594123
8-1595381
8-2590540
8-1597698
8-1598856
5-2600014
8-2601171
8-2601328
8*2605485
8-1604641
8-2605797
Í-2ÓOU95J
8-2608108
5-1609161
<-i6io4iS
<-i6i 1 57j
84612711
8-2^.13881
8-2615034
8-2616188
8-2617341
3-i6i)*493
8-1619646
8-2бдо-/5)8
J-1Ö2195O
8-2623101
8-2624152
8-2625403
8-161655;
8-2б27;о<
4-161885,
8-265000^
«•1631153

^

3'
8-16-íMJI

4-263231.2

S-2Í.3345I
Í-16.-4J49
8-2635747
8-2636895
8-2638 45
1-2639190
1-1640337
8-1641483
1-1642650
8-1643776
1-2644911
1-2646067
8-1647111
8-2648357
8-1649501
£-1650645
4-1651789
8-2651933
!-гб54о7б
8-2655219
!-1б5&]6а
5-1657504
8-2658646

8-1659788
{•1660919
1-1661071
(-1663112
8-1664352
4-266549*
!-l666(> jl
!-i66777i
8-1668911
»•1670051
8-1671 189
8-2671315

8-2673466
8-26740^4
8-1675741
8-2670879
8-i678oií
Xv67<)i53
8-1680289
8-2681415
8-îf>Sis6i
8-2683696
8-2084351
8-16X5967
8-2687101
8-1688236
8-168937C
8-269050^
^•269163;
8-1691770
8-169390
8-1695035
8-1696168
8-1697300
8-1698431
8-109956

&
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8

6
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0
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(í 1 34-) * Deg- S I N E » . Tab. 9
pr ;/
1 08-1698810
1 1 3-1699941
1 1 8-1701071
\ 3 8-1701101

48-270333'
5 8-1704461
68-1705590
7 8-1706719
g 8-1707847
9 8-1708976

ia 8-171010.
i 8-2711132
18-1711359
38-271348''
4 8-1714613
58-1715740
68-1716866
7 8-171799*
88-2719118
9 8-272024
08-2711368

21 8-1711493
2l8-17136'S

138-1714741
248-271586
25 8-27iA99
168-172811
27 8-1719*3
188-173035
198-273148
3=18-17316"
318-173372
31 3-173484
338-1735"6

348-273703
35 8-273821

Í3A8-171914

J378-2 74r-45
388'274157
3;8-174гй9
408-17438'
4i í-174492

).2 8-1-4604

! 4 'S-i747' í
; « 8-174828
: 45 8-174940

46 8-175051
4Г8-»75' 63
488-1751?

• 4 " > 8-1753*
5- 3-17Í49
51 S-175*»
523-2757»
5 .< 8-17583
548-1-594
5; <- i?6 '5
5' <i- í7Íi6
5, 3-17627
5g 8-1763Q
5< $-17650
1- 8-176^

"""Is'

5'
•1766136
1767149
1768362
17694751770587
•1771700
1771811
2773923

•2775034
•1776145
2777156
•1778367
•2779477
•2780587
•2781696
•2782806

8-1783915•1785013
8-1786132
8-2787240
8-278834«8-1789456

•2790563
•1791670

3-2791777
»•1793^38-179498;,

•1796095
S-179T-0

•179830
8-27994'
8-280051
8-280162
>i8oi7i

8-280381
8-180493
8-180603

8-280713
8-280814
8-180934
8-281044
i- i8i i54
8-28 1 1(> t,

8-281375
8-181485
8-181595.
8-2? 1 705
8 ' z8 i8 i5
8-281425
8-2X1035
8-282145,
9-i8»255
»•181365
8-282475
8-282584
«• ib . i f><i4
8-28-804
8-282914
8-28 502.
8-281133
8-28314

s/.

6'
1831434
183353e

•1834616
1835712
1836818
1837913

•183900}*

2840103
•2841197
•1842291
2843386
1844479

•184557?
•284666')
2847759

•2848851
•1849943

8-2851035
8-185212;
8-28^3219
8-2854310
8-1855401
8-2856491
X-28 5 7 5 X2
8-285867:
8-2859762
4-1860851

•2861941
8-1863030
8-2864118
8-2865107
8-2866295
8-186738
8-286847
8-186955
1-287064

8-187173
8-287281
8-287390
8-2874998-187607
8-287716
8-187824
8-287933«•288041
8-288150
8-288258
S-288?66
3-2S8475
«•288583
8-288691
8-288800
8-288908
$-1890161
8-289114
8-289233
8-28934'
8--8-H49
8-284557
8-289665,
i"-*177

^

r
1897734
•1898814
2899894
2900974
1901053
2903132
1904111
2905189

•2906367
•1907445
•29.08513
•2909600
•2910677

•29i i 7 ;4
.191:831

•2913907
•2914983
•*W6->59
•1917114
•2918210
•2919185
•1910359

8-2921434
•292250

8-2913582
8-2924656
8-2915729
•1916801

8-1917875
•1918948

8-2930020
8-193109
8-193116,

-Î933i3
•193430
< г93537
•193644

8-293751
i-i938j8
8-193965
8-294072
8-294179
8-104:86
K-294393
8-294500
8-294607
8-2947 Ч
8-194810
8-194917

8'195°344
8-195 '4'
8-195147
8-1953544
8-1954'"
3-to5<6~

3-29567«
S'í9578o
8-295887
'•'95993
8-196100
3-296106

5»'

8'
•196206',
•196313'
2964195
1965г59

•1966312
1967385
2968448
19695"
2970573

•1971635
1972697
197375';

•I974>iie;

•2975831
•Z97<>'y4 :

•29/4002

•2979°63
•1980123
•2981181

•2982242
•2983301
•2984360
•29854";

8-2986477
8-298751*
8-1988594
8-1989651
8-2990709

•299'7бб
•2992823

8-2993874

iJ-2994936

К-299599»
8-2997048

•299810,
8-2999'59
;-3»ooii.
1-3001269

8-300132
8-300337!
8-300443
8-300548
8-300653
8-300759,
Í-300864
!'3°О909
8-301075
8-301180,
8-301185

8-30139°
8-301495
8-301601
8-301706
<?'30i8n
8-301916
8'зо1021;
8-302116
8-301131
8-33133''
8-30144'
8-30254'

î « ;

9'
3025460
•3026509
3017558

•3018606
3019654
3030702
3031749
3032796
303384.3

•303489'"
3035937

•3 -116983
•3:138019
•3039075
•304012-,
•3041 165
•3042110
•343155
•3044109
•3'Ч5344
•З-НбзИ*
•304^43 1
•3044474
•3049518
•3040561
•305160.
•3052641,
•3053688

8-3054730
•3055772

8-Joi;68l3

8'3°578';5
8-3058896
8-3059936
:-jo6o977
•3061017

8-3063057

•3064097
8-3065136
1-3066175
(-306711,
i-30',8251
!-3'i6<)it)i

8-3070330
i-3071368
i'3072405
8-307344
8-30744«
»•1n7f5i
^•307655
8-307759
8-307861
3-307966
8-308069
3-308171
8-308176
8-308180
8-308483
8-308587
8-308690
8-308 •> IV

^

io'
3087941
•3088975
•3090009
•3091041
•3091075
•3093108
3094140
3-395 '73
3096205
3097237
3098168
3099199

•3 1003^0

3 1 / 1 3 6 1
3101391
3103411
3104452

•3105482
•3106512
•3107541
•jtoS-,70
•3109599
•3! <O')2Í

• 3 I I l 6 ç 6

•311168.

•3M37H

•JI14740

•3115767

•311679,

•3117821

•311884»

•3119874

•31209OI

•3IÎI9Î7

•3121951

•3113978

•312602

«•3127053

•3128077

•312910!

^•3130115
8-313114
«•313117
8-313319
8-313411
8-3«35 г4
3-313616.
?M'37i8

*-3'з8з<?
8-3 '3933
8'3'4°35
S'3'4'37
4*314139
5-314141

3-314443
ii-3'4545
4- 114647
8'3 '4749
8-3148511
'•14951

4V

11' "
,14953660
3'5°55559
3'5'57458

3'5i593 57
3153611 5°
315463055
315564854
3156665 53
3476835»
315870051
3 I 5 9 7 I 7 5 3

31607344?
3161751 40
1161767 47
31637834*
316479945
316581544

•316683043
•31678454*
•31688604»
•3169875 4<
•3170889 К
•3171903 3Í
•3172917 }',
•?'739î'. ^
•3' 74945 35
•3'7595Й 3'
•3176971 3.1
'3'77984 3*

8-317899631
•3180008 У

8-3181011 i(
•3181031 l'

8-318304427
8-318405520

•318506?»$

8-3187088 13
•3188098 12
•3189109 11
•3190119 2C

8-3191118 1И
84191138 I!

«•3'93'47 'í
8-3194156 1»
8-3195165 г
8-3196173 1.
8-3197181 1?
8-31981901*
8-319919^ I»
i-jiooios ï"
Î-310I11J
8-3202110
i'3io3i»7 *
5-3104133 <
8-3105140 5
84200146 ,
3-3107151
8-3*08158 г
8-3109163 i
fi-jz 10169 r

4V "
8«
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/6
17
18

~Ч
IO
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it
»3
M
к
i6
»7
18

*9

î£
Я
3»
33
34
15
îâ

l*'
Î9
4r

*'
42

43
44
41
46

S
49
5'
5'
52

5.1
54

55
5<

S«

60
77

• *' 1 5'
1-1699563
1-1700694
1-1701815
i'i 701955
1-1704085
8-1705115
8-170^345
8-1701474
8-1708603
8-1709731
5-17/0860
8-1711989
8-1713116
8-1714244
8-1715371
8-1710498
8-1717615
8-1718751
8-17Í9877
8-1711003
8-1711/19
8-1713154
8-1714379
8-1715504
8-1716610

8-1717751
8-1718876
8-1719999
8-1731112
8-173*145
8-173JJ68

8-»734490
8-1735611
8-1736734
8-173785*
847S8977
8-1 740098

8-17411/0
8-174*338
8-i 743458
8-1744578
8-174569»
8-1746817
8-1747936
8-1749054
8-1750171
8-1751191
8-* 751408
8-17535»''
8-1754643
8-1755760
8-1756876
8-1757991
8-1759108
8-1760124
8-1761340
8-Î7Î1455
8-1763570
8-1764684
8-176379»
4-1766911

«'

8-2766912
8-1768026
8-2769/3.,
8-1770153
1-177136^
8-1772478
8-177359^
8-1774701
8-1774814
$-1776915
3-1778036
8-237914-
8-2780248
8-27»i36h
8-278247»
8-1783588
5-1784697
8-1785806
8-1786414
3-2788014
8-1789/32
3-1790140
8-179I34S
4-17Ç1455
8-179346)

8-1794670
8-1795776
8-1796881
8-17979Ü8
8-1799094
5-1ЙОО2СЮ

8-180/305

8-1801410
8-18035/5

8-18046/;
3-1805713

8-i8o68i7

3-1807930
8-1809034
8-1810/36
8-1811139
8-18/1342
8-1811444
8-1814545
8-18/5647
8-1816748
8-1817849
8-28/8950
8-1810051
8-1811151
8-1811151
8-1813340
3-1814450
8-2815549
8-1816647
81817746
8-1818844
8-1819942
8-1851040
8-183113;
8-1833134

И'

6'
8-2833134
«•1834331
8-28 354*8
8-1836514
8-1837610
8-1838716
8-18398"
0-1840906
8*1841001
8-1843096
8-i844'9°
8-1844184
8-2846378
0-284747 1
4-1848565
8-1849658
^•1850750
8-185/843
8-1852935
8-1854017
8-1855/18
3-1856110
8-1857301
0-1858391
>• 18 5 9481
I3'i86o57i
g-iïi/661
8-1861751
8-1863841
8-286493/
3-1866019

8-1867108
0-1868196
8-2869184
8-2870371
8-187/460
8-1872547
8-1873634
8-2874710
8-1875807
3-1876893
8-18779-9
1-1879065
8-1880150
3-288/135
8-1881310
8-2883404
8-2084488
8-188547»
8-1886656
oM88774°
8-2888823
8-1889906
8-1890988
4-1891071

8-1893153
8-289423?
8-28953/6
8-1896397
8-1897478
8-189« 4 49

S3'

7/ , 8'
«•2898559
8-1899640
1-29-0720
8-1901800
!-:90io7a,
3-2903959
^•1005038
8-1906117
8-2907195
8-1908174
8-1909351
^•2910430
(•291 1507
8-2912584
8-1913661
8-2914738
5-2915815
8-291680.1
8-1917967
8-291904.2
8-1920118
Í -292M93
8-2911168
8-2923342
8-Ю14417

8-2915491
8-1916565
8-1917638
8-1918711
8-2929784
8-1930857
8-1931930
J-1933002
8-1934074
3"935 r45
3 '2Uj6 í / ;
8-2437288
8-2938359
S-2J39429
3-294O5OC
8-инфс
3-2 942 640

8-ii)417^

8'1944779
8-2945848
8-1946916
3-1947985
8-194905-)
3-1950111

8-iy5ii8o
3-2951156
8-i9533*4
8-I95439I
8-1955457
8-2946524
8-2957490
8-2958656
8-2959711
8-1960787
8-2961852
0-1461917

Ç*'

8-1961917
8-196398/
3-1965046
3-2966110
8-11)67174
8-106X237
очдбдзоп

8-2970361
8-297/426
8-197 14»9
8-2973451
8-1974613
8-1975675
8-2976736
8-2977797
8-1978858
8-19799/0
3*298o9o>o
8-198 2040
3-1983100
«•2984159
8-2985219
8-11,86178
8-2987337
8-19883.74
8-1989454
8-2990511
8-1991570
8-19916*7
8-199з6(*5
8-1004741

8'1';947«9
.^2996854
8-1997911
8-1998967
i 4000013
8-300107^

840011 ï4
8-3003/89
á- 3004244
8-3005198
8-3006353
8-3007407

8*3008460
3-30095/4
5-3010567
840/1610
8-3011673
8-3013715

8-3014778
8-301 4 Ï J C
84016881
8-3017933
84018984
84020035
84011086
84011136
4-3013186
84014136
84015186
S-5r,ib315

<;• '

q'
84016335
84017385»40184338-3019481»•3030531
8-30.315798-3031617
8-30336748-30347118-30157698-30368/68-303786284038909
8-303995 13-3041001840410468-3045091
S4°4447
84044181
8-3046216
8-3047271
84048314
8-1049354
84050403
0-3051446

8-3041489
ï'305353»
R'3°54575
8-3055617
8-3056659
84057701
0-305^743
84059784
8-3060815
8-3061866
8-306*907
8-3061047

«4064987
84066017
84067067
84068106
84069144
»•3070184
84071113
8407116/
8-3073199
8-3074337
8-^075375
84076411

f-3077449
84078486
84070513
84080559
84081596
84081631
84083667
8-3084703
84085738
8-3086773
84087807
8-308^841

СО/

IO'

8-3088841
8-3089876
{4090910
8-3091944
4-3091977
8-30940/0
8-3°951-ЧЗ
8-3096076
3-3097109
i-;o98i4i
3-3099173
84/00205
8-3iou3<>

84102267
34103190
84104329
84105360
34/06390
3-3107420
8.3108440
8-3109479
841/0408
8-3111538
841/2566
*'3"3595
0*41 14013
841/565/
0-3116079
8-31/7707
84118734
8-31/9761

8-3120788
8-3111815
84121841
8-3123867
8-3124893
«4114919
84120944
8-3/27969
8-3118994
8-3130011,
84131043
84131068
«4133091
84/34/15
8 -3 l35i39
8-3131,102
8-3137IÄ5
84138108

8-ЗЧЧ13С
8-3140153
3-3141175
84142196
8'3'4}3'8
8'3I44339
»4144360
84146381
B'3'474^*
84148411
84149441
8-3150461

«'

ti '
84150461
84151481
8-3/5150«
8-3153510
3'3«54S39
8-Я5555*
8-3156576

8'3<57595
8-3158613
8-3159630
8-311.0648
3-3161665
8-3162681
8-3163699
84164715
8-316573»
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8-3867544
8-3868408
8-3869171

8-3870135
8-3870998
8-3871861
8-3871714
ä-3873587
8-3874450

8-
3
87<;зч

8-3876174
8-3877037
8-3877898
8-3878760
8-3879611

3
6'

v
3-3879611
8-3880483
8-3881345
8-3881106
8-3883067
8-3883917
8-3884788
8-3885648
8-3886509
8-3887369
8-3888119
8-3889088
8-3889948
8-3890807
8-3891666
8-3891516
8-3893384
8-3894143
8-3895101

8-3895960
8-3896818
8-3897676
8-3898534
8-3899391
8-3900149
8-3901107
8-3901964
8-3901811
8-3903678
8-3904534
8-3905391
8-3906147
8-3907103
8-3907959
8-3908815
8-3909671
3-3910516
8-3911381
3-3911137
3-3913091
5'39 í 3947
8-3914801
8-3915656

»•3916510
8-3917364
8-3918118
8-3919071
8*3619916
ii'3910779
8-3911633
8-3911486
8-3913339
8-3914191
8-3915044
8-39*5897
8-3916749
8*3917601
8-3918453
8-3919305
8-3930156
í'39}icoí!

35'

'í'
»•3931008
8-393i85g
8-393*7>o
8-393356I
8-3934411
8-3935163
8-3936113
8-3936964
8-3937814
8-3938664
8-393954
8-3940363
8-3941213
»•3941061
8-394*9"
8-3943760
8-3944609
8-3945457
8-3946306

8-3947I54
8-3948001
8-3948850
8-3949698
8-3950546

8'395'393
»•3951140
8-3953088
8-3953935
8-3954781
8-395(618
8-3956475
8-3957311
8-3958167
8-39590I3
8-3959859
8-3960705
8-3961550
8-3961395
8-3963141
8-3964086
8-3964*30
8-3965775
8-3966610
8-3967464
8-3968308
8-3969151
8-3969996
8-3970840
8-3971683
8-3971517
8-3973370
8'3974"3
8-3975056
8-3975898
8-3976741

8-3977583
8-39784*5
8-3979168
8-3980109
8-3980951
8-3981793

H'

i 6'

8-39817938-3981634
8-39834758-3984316
8-3985157
8-3985998
8-3986839
8-3987679
'•39*8519
8-3989359
8-3990199
5-399Г039
84991879

8-3991718
5
'399355'7
"'3994397
j
'3995*3

6

5-3996074
8-3996913
s
'399775"
5-3998590
8-3999418
5-4000266
8-4001104
8-4001941

8-4001779
(-4003616
8-4004453
8-4005190
i -4006 11 7
(•4006964

8-4007801
5-4008637
1-4009473
8-4010309
8-4011145
9-401 1981

8-4011816
5-4013651
8-4014487
8-4015311
I'4oi6i57
8-4016991

»•40178*6
3-4018661
8-4019495
i-4010319
(-4021163
Î-4OH997
8-4011831
(•4023664
8-4014497
5-4025331
8-4016164
8-4016996
5-4017819
8-4018661
8-4029494
5-4030316
8-4031158
8-4031990

33'

*7r _
8-4031950
8-403181*
8-4033653
8-4034485
8-4035316
8-4036147
8-4036978
8-4037809
8-4038639
8-4039470
8-4040300
8-4041130
8-4041960
8-4041790
8-4043620
8-4044449
8-40451,9
8-4046108
8-4046937
»•4047766
8-4048594
3-4049413
3-4050151
5-4051080
8-4051908
8-4051736
8-4053563
3-4054391
3-4055118
3-4056046
8-4056873
8-4057700
8-4058517
84059353
3-4060180
8-4061006
8-406183»
8-4061658
8-4063484
5-4064310
5-4065135
3-4065961
8-4066786
8-4067611
5-4068436
3-4069161
5-4070085
3-4070910
8-407>734
8-4074558
8-40/3381
3-4074106
1-4075030
8-4075853
8-4076677
8-4077500
8-4078313
3-407946
8-4079969
8-4080791
8-4081614

3»'

60

59
5«

S
55
54
53
5*
5'
5°
49
4S

47
46
45
44
43
4»
4"
40
39
38

II
35
34
33
3*
3'
30

*9
18
*7
»6
*5
»4
»3
11
U
1C

'2ia
T?
16
'5
"4
>3
11
77
IO

1
7
6

"I
4
3
i
l
•o
Ti

COSINES. 88 Deg.



> Deg. TANGENTS. (239)
'/
0

ï
ï
3
4
5
6

8
9

to
r i
11

'3
'4
'S
16
'7
18

'9
10

ii
11
*3
»4
*5
16
»7
18
'9
3f

3'
3*
13
34
35
J«
37
J»
39
40
4'
4»
43
44
45
46
47
48

49
5°
5'
5г

53
54
55
56

5»
5V
6r
f/

20'

84668945
8-3669850
5-3670755
8-3671660
84671564
8-3673468
84674372
8-3675176
8-3676180
84677083
»•3677987
8-3678890
8-3679793
84680696
8-3681598
84681501
3-5683403
3-3684305
8'з68;го7
8-3686108
8-3687010
8-3687911
84688812
8-3689713
8-3690614
8-3691514
84691414
84693315
8-3694215
846951/4
5-3696014
5-3696913
84697811
8-3698711
3-3699610
8-3700509
8-3701407
8.3702306
8-3703104
8-3704101
84704999
3-3705897
84706704
3-3707692
8-3708589
84709485
5-3710381
84711178
8474174
84713071
8-37'39*7
8-371486»
8-3715758
«4716655
8-3717548

»4 7 '«443
•i-37'9338
84710131
3-372II17
3-3711011
8-3722911;

tf

2l'

8-3711915
84713809
84714703
84715596
8-3716489
84717383
»4718275
«4729108
8-3730061
8-3730953
84731845
8-373*737
3-3733619

8-37345-'
»47354'*
8-3736304
^•3737195
84738086
3-3738976

8-3739867
8-3740757
84741647
84741538
8-37434*7
8-37443'?
8-3745206
84746096
8-3746985
8-3747Ï74
8-3748761
84749651

84750539
847514*8
84751316
8-3753*03
8-3754091
8-3754979
84755866
8-3756753
»4757640
84758517
8-37594I3
8-376^2119
8-37bil»0
8-3761072
8-3761958
8-3763843
»47«47*9
8-3765^.14
8476649.,
8-3767384
8-3768169
84769157
8-3770038
8-3770911
84771806
84771690
8-3773574
U'3774457
8-3775340
8-5776114

?*'

az'
3-3776113
8-3777106
84777989
8477887*
8-3779754
8-3780636
84781519
84781400
84783182
84784164
8-3785045
84785926
8-3786307
84787688
84788569
3-3789449
8-3790329
84791109
84791089
8-3791969
8-3793*49
84794718
84795607
84796486
8<3797365
84798244
84799111
8-3800001
8-3800879
8-3801757
8-3801634
8-3803511
8-3804390
54805167
8-3806144
8-3807011
84807898
84808774
1-3809650
»•3810517
84811403
84811178
84813154
8-3814030
8-3814905
84815780
3-3816655
84817530
8-3818404
8-3819179
84810153
848*1017
84811901
8-3811775
84815648
84314512
848*5395
84816168
848*7141
84818014
3-38288«'

tf'

23'
8-3818886
84819758
8-3830631
8-3831503
84831374
8-3833146
»4834117
8-3834039
84835860
84836731
»4837601
8-3838471
8-3839341
8-3840113
»4841083
3-3841953
84841811
3-3843651
8-3844561
8-3845430
0-3846199
84847168
84848037
8-3848905
8-3849774
3-3850641
3-3851510
8-з85*37»
8-3853245
84854113
«•3854980
8-3855847
84856714
3-3857581
8-3858448
3-3859314
8.3860180
3-3361046
8-3861911
84862778
3-3863643
»4864509
(4865574
8-3666139
84867104
84867969
8-3868833
i'4»Í969«
(-3870561
3-3871410
8.3871190
»4873153
8-3874017
3-3874880
^38?5743
84876606
8-3877469
84878332
3-3879194
84880056
8-588o'iiS

,6'

24'

3-3880918

84881780

8-3881641

8-3883504

84884365

84885117

»•3886088

84886049

84887809

84838670

8-3889530

8-3890391

848911^1

8-3891111

8-3892970

»•389383°
8-3894689

8-389554»
8-3896408

8-3897166

3-з89»И5
8-3898084
8-3899841
84900700
84901558
8-3902416
8-3903*74
8-3904131
8-3904989
8-3905846
8-3906703
8-3907560
84908417
8-3909173
8-3910119
8-3910986
8-3911842
8'39Il6^;

8-394553
8-3914409

8-3915164

8-3916119

84916974

3-3917Ü19
»4913684
8491953«
8-3910393
84921247
8-3921101
8-3911955
3-3913808
^•392466*
3-391551C
8-39*6368
8-3917111
8-39*»074
8-3918917
8-3919779
3-3930631
84931484
»491M1''

H'

•s'
8-393*ЗЗб
8-3933187
8-3934039
8-3934891
8-393574»
8-3936593
8-3937444
8-3938*95
8-3939145
84939996
8-3940846
8-3941696
84942546

8-3943396
»•3944246
8-3945095
8-J945945
8-3946794
84947643
8-3948491
8-3949340
84950189
8-395'oji7
8-3951885
8-395*733
»•395358l
!|-3954419
84955176
3-3956114
»4956071
84957818
8-3958665
S-39595"
8-396035!;
8-3961104
8-3961050
8-3961897
8-3963742
8-3964588
»•3965434
84966179
8-3967114
8-3967969
3-3968814
8-3969659
84970503
8-3971348
8-397119*
8-3973036
8-3973880
8-39747*4
8>397SS«7
»•3976411
8-3977*54
8-397X097
8-3971(940
8497978*
8-39806*5
84981467
5-3981310
8-3983151

84'

аб'

8-398315*
8-3983994
8-3984835
84985677
84986519
8-3987360
8-3988101
8-398904»
8-3989883
8-399°7»3
3-399'5б4
8-399*4°4
8-3993*44
8-3994084
8-39949*4
8-3995764
8-3996603
8-399744*
84998181

8-3999'*'
8-399995?
8-4000798
8-4001637
8-400*475
8-4003313
8400415'
84004989
8-4005817
3-4006664
8-400750*
8-4008339
*4оо9'7б
3-4010013
5-4010850
5-4011686
9-4011513
8-4013359
8-4014195
8-4015031
5-4015867
3-4016701
84017538
3-4018373
8-4019108
5-4020043
84010878
8-4011713
8-40*1547
8-4013381
5-4014*16
5-4015050
5-4015884
5-4016717
840*755«
8-40*8384
Í40*9*i7
Î-4030050
8-4030883
8-4031710
S-403»J49
3-4°33f8i

27' 1
&4°3338>
84034*13
8-4035045
84035877
3-4036709
8-403754«
8-403837*
84039*03
8-4040035
8-4040866
3-4041696
8-404*5*7
8-404335»
84044188
3-4045018
8-4045848
»4046678
8-4047508
8-4048337
8-404916-,
5-4049996
8-4050Í15
8-4051654
8405*483
8-405334
84054140
8-405496»
84055796
5-4056614
8405745»
84058*80
8-4059107
8,4°59935
5-4060761
8-4061589
i -406 141 6
8-4063*41
5-4064069
8-4064895
(-4065711
5-4066548
84067374
8-4068199
i -40490* 5
8-4069850
9-4070676
5-4071501
8-407*3*6
8407315/
8-4073975
(-4074800
84075*4
1-4076449
14077*73
8-4078097
1-40789*0
8407Í744
1-4080567
1-4081391
8-408*114
84083037

33' 1 3l'

h
6o
59
5«
57
5*
55
54
53
5»
5«
50
49
4»
47
46
45
44
4}
4»
4'
40
39
38
37
3«
35
34
33
3»
3'
3°
»9
i8
*7
16
11
M
«3
i*
ii
ac

ï!
i?i«
'j
ч
ч
It
II
1C

l
•)
б

"s
«
I
a
l
о

H

CQTAMO»HT». - »8 Dr*



(24°) * Deg- SIN ее. Tab.ji
ff
о
l
г
3
4

6

8
9

IO
li
li

Ï3
Ч
'S16
t?
18

«9
10
u
tz
*3
M

il
*7
2g

*9
3f
Ji
3»
33
34
35
J6
37
38
39
*o
4'
£
+3
44
45
4«
47
48
40
S°
Ci
S*
53
Í1
55
5*

%

Z
It

28'
8-4081014
8-4082430
8-4083158
8-4084080
8-4084902
8-4085723
8-4086545
8-4047366
8-4o8Sí87

8-4089008
8-4089819
5-4090650
8-4091471

8-4092291
8-4093111
8-4093931

8Ч094751

8-4095571
8-409659)
8-4097110
8-4098019
8-4098849
8-4099668
8-4100484
8-4101301;
8-4101124
8*4101942
8-4103760
8-4104578
8-4105396
8-4106114
8-4107032
8-4107849
8-4108667
8-4109484
8-4110301
8-4111118

8'4" '934
8-4112751.
8-4113567
8-4114383
8-4115100
8-4116015
8-4116831
8-4-17647
84118462
8-4119178
8-41*0093
8-4110908
8-4111713
8-411x537
8-41*5352
8-4124106
8-4114981
8-41x5795

8-4 r 16609
8-4117412
8-411813«
8-41x9050
8-4129863
8-4130676

? !/

2gf
8-41 ̂ 0676
it-413'489
8-4132302
*'4'33»5
4-4133927
8-4(34740
^•4135552
4-4136364
л-4'37'7б
8-4i379«8
5-4138800
8-4139611
£-4140421

8-4/41 г34
8-4142045
8-4142856
8-4143666
H>44477
8-4145x87
8-4i4<io<;ü
8-4146908
8'4'477i8
8'4i48'52S
8>4'49337
8-4:50147

8-4150956
8-41-51765
"4-5*575
d'4'.i3383
8-4154192
5-4155001

8*415580^
8-415661*0
8-41574^6
8-4158134
8-4159042
•(•4159850

4-4160657
8-4161465
8-4161172
8-4163079
^•4163886
4-4164603

S-4i654y9
9-4166306
8-4167112
8-4167919
4-4168725
4-4169531
8-4170336
^•4171142
^•417194^
8-4171753
8-417355**
^•4174363
8-417510«
*4'7597J
8-4176777
8-4177581
4-4178386
S'4179190

30' -

Зо'
8-417919°
8-4179994
8-4180798
8-4181601
8-4181405
8-4(83209
8-4184012
8-4184815
8-41&56'8
8-4186421
8-4187223
8-4188026
8-4188828
8-4189630
8-4'9°43г

8Ч'9«34
8i4i9203()

8-419*833
8-4'93е39
8-4194441
8-419541
8-4196043
8-41 96844.
8-4197644
8Ч'9'Ч45
8-4199*45
8-420004^
8-4100846
8-4101646
8-4101446
4-4*03245
8-4104045
8-4104844
8-4205644
4-4206443
8-4207242
í'42 08040
8-4208839
3-4*09638
8-4210436
8-4211134
8-4212032
»•4212830
8-411 3618
8-41144*6
8-421 5223
8-4216010
8-4216814
8-4:17615
»•4118411
8-4219208
1-4120005
8-4129801
8-4411598
8-4121394
4-4213190
8-4113956
8-4114781
8-4115577
8-4116373
8-4217168

у

3*'
8-41171 6S
8-4117963
8-41*8758
8'4"9553
8-4130348
8-4131142
8-4231937
4-413273'
8-42335*5
8-4234319
8'4235"3
J-4»359°7
4-4i3''7DO

И'4г374У4
8-4234287
1-4239080
8-4239873
8-4140666
4-424r4c-S

S -424" 5 I

8-4143043
8-4243836
8-4244628
8-4245420
8-4241)211

8-4247003
8-42477^5
8-4148586
^'449377
8-425016^
8 -42 509 ç r.

8-425(750
8-4252541
8-4253331
8-4254112
4 -41 54.) n
8-4255702

8-4156491
4-4157282
8-4154071
8-4258861
8-4259650
8-4260439

^•426121)
8-4161018
8-4261806
8-4163595
8-4264343
8-4265172

^•4265960
1-4166748
8-4267536
8-4168314
5-41691 1 1
•{•4169899

8-427o6S6
8-4171474
3-4171161
8-4173048
8Ч173834
8-4174621

28/

З«'
8-4*746lt

8-42754° 8
8-42 76194
8-4276980
8-4177766
8-417^55*
84*7933«
j -4280114
8-4280909
8-4281694
8-4282440
8-4233265
£•41^4050

8-4284835
4-4245619
1-4286404
8-4147184
»•4237972
8-428X71:6

8-4289540
84*00324
4-429110»
1-4291891
8-4192675
8-419345«

8-4294241
8-4295044
4-4295807
8-4-90590
8-4297371
8-429^ г <4

8-429Ü937
8-42997)9
8-4300501
4-4301283
8-4302064
8-4302X46

8-4303627
í -43 04499
4-4305190
4-4305971
8-4306751
8-4307532

8-4304313
8-4309093
8-4309873
8-4310654
8-43 1 1434
8-4311113

8-4311993

"-•4313773
8-4314552
8-43-533*
5-4316111
8-4316890
8-4317669
8-4318447
1-4319226
j'4320004
8-4320783
8-4321461

27'

33'
8-4321501
843**ЗЗУ
8-4323117
8-4323895
8-4324671
8-43*545°
8-4316117
8-4317004
8-4317781
8-43 14 5 5 b
аЧЗ г9335
8-4330112
8-43 3088«
0-4331665
8-4331441
843331-7
84333993
«43347<>9
84.Ш544
8-4336320
8-4337095
8-4337871
8-4334646
1-4339421
8-4340196
8-4340970
8-434/745
8-4342519
84343*94
8-4)44068
8-4344842
«•4345616
8-4340389
1-4347163
84347937
i -4348 7 ic
84349483
84350256
»•4351029
(-4351801

8435*574
84353347
8-4354119

8-4354891
8-4355664
8-4356436
»•4157107
8-4357979
8-4358751

8-4359512
8-4360193
$-4361064
8-4361835
5-4362606
8436337?
8-4364148
8-4364918
8-4365688
8-4366459
843e7H9
4-43u7999

20'

34'
8-4367999
8-4368768
8-4369538
«4370307
8-4371077
8-4371446
8-4371615
»4373384
S4374is3
8-4374421
8-4175690
*'437<Ч5*
8-4377*17

84377995
8-4378763
8-437953'
8-4380198
>!-43ÍSioof>
4-438/83?

8-4381601
ü-43-13368
8-4384135
3-4384902
8-4385669
4-4386435
8-4387202
8-4387968
8-4388734
8-4389501
5'4390i')6
8-4391031
8-439179»
8439*54
^43933*9
8-4394094
84394^59
8-4395624
8-4396389
8'4397'54
8-4397') '9
8чз9Шз
84399447
i'4400*'*
8-4400976
8-4401740
8-4402503
8-4403267
8-440403'
8-4404794
84405557
i-44°632i
8-4407083
8-4407846
8-4408609
8-4409372
8-4410134
4-4410896
8-4411659
8-44114*'
8-4413183
8-441 >944

г<<

35'
8-4413944
8-4414706
8-441546»
$-441622'./
8-4416990
8-441775'
8-4418512
8-4419273
8-4410034
84420795
8-4421555
8-4411315
8-4413070
8-4413830
8-4424596
8-4415355
8-4426115
8-4426875
8'44*7б.{4

8-44283^3
8-4429152
8-4429911
4-4430670
8443-4*9
8-4432187

8-443*946
8 '44 î i 704
8-i4j446i
8-4435*11
84435978
8-4430736

«4437494
8-4438*Si
8-4439009
8'44397б6
8-44405*3
8-4441180

4-4441037
8-4441794
8-444355»
8-44443°7
8-4445063
8-44458»о

8-4446570
8444733»
8-4448087
U-4448Ï43
ЙЧ449599

8-44-5°J54
8-4451 109
4-445! 865
S-4452Ó20
8-4453375
8-44541*9
8-4454884

4445563*
8-4456393
8-445 7 '47
8-44579°'
8-4458655
8-445940,,

a*'

//

о о
V)
5«
57
56

55
54
53
S1

5'
5°
49
4«
47
46

45
44
43
42

4'
40
H
38
37
36

35
34
33
3*
3'
30
19
28
17
16
15
*4

»3
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i l
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Ч
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к
9
&

6

5
4
3
2
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4'lJeit. " TAMÓHÍTI. ^41)
7Г

о
f
2

3
4
í
0

"í
9

10

1 1
12

S

'5
if)
17
lü

'9
10

il
12
»3

il
'5
16
»7
18
»9
22
31
3*
33
34
35
1*

$
39
4°
4i
41

43
44
45
46
47
4»
49
5°
5«
S»
53
54
55
J«

12
Z
77

- 28'
5-4083057
8-4083359
8-4084^1
8-438550^
8 -40803 17
3-408 /141.
.4-408747 '

Ь'Ч*>Ж
8-40496 1 1,
8-4090436
8-4091351
8-40y20;v
8'4о;)гчО')

8-4oy j ;/ i
8-4094542
ä'40(y5)6j
8 -4096 i!j j
8-4097003
8-409781.1
8-4098645
8-4099463
8-4100283
8-4101103
8-4101911
8-410174'
Uvfiojs'SÖ
8-4104379
8-4105198
8'4ioí)oi7
3-41068.) 5
8'4«07б5?
8-4108472
8-410919»
8-41:0107
8-4110915
8-4ШТ43
8-4111560

Í443377
8-4114194
8-4(15011
g-4ií58>$
8-4116645
8-4117461

8-4*18278
8-4119094
8*4119910
4-4120716
8-41» i J4i
8-4UÍ357

ä'4"3'7»
3-4113988
8-4114803
8-4115618
$•4116432
8-41*7147
8-4118061
8-4118876
3-4129690
8-4130504
8-413« Л í
(-4131131

îl'

>9>
V 4 i j î i j i
^4'3'94S
«4'3375»
<Ч'з457- 1

^ЧИ5^5
V4M ( ) l y**
4-41 ; ;oi i

S-4IJ7-11J
8-4i . îXuj( l
8-4139^8
4-41401;)!
8-4141073
S-4 i4 iSSç

8-41411)^!)
S-4I4J508
S'4'44)'9
^ЧЧа'З 1

Ü'4'45941
8-4146755
^•4147564
8-4148374
8-4149185
8-4149995
8-4150^05
8-4151616

8-4151425
8-4«5.U35
8-4154045
8-4154^54
8-4155664
8-4156473

8-4157161
8-4158091
8-4158900
8-4159708
8-4160517
8-4161325
8-4161133
8-4161941
8-4163749
8-4164556
8-4165364
8-4166171

8-4166979
8-4167786
8-4168593
8-4169399
8-4170106
8-41-1012

8-4171819
S-4i7i6a5
84173431
8-4174137
8-4175043
8-417584«
8-4176654
8Ч17745»
8-4178164
8-4179069
8-4179874
8-41X0679

}0'

,0'

3-41806798-4181483
8-4IÍ22ÍÍ8
8-41аз°9д

8-4183^96
A-4IÏ4700

8-4i8s5°4
8-4186307
8-4187111
8-4«879Ч
8-4188717
8-4189510
8-4190313
8-4191116
8-4191919
8-4192751
S'4'93533
S4I94336

8-4195138
8-4195940
3-4196741
8-4197543
8-4198344
8-4i99H<>
8-4199947

8-4100748
8-4101549
8-4202349
8-4103150
8-4103950
8-4104750

8-4*05550
8-4106350
8-4107150
8-4107950
8-4108749
8-4109549

8.4*10348
8-4111147
8-4111946
8-4* ri 745
S'41*3J43
8-4114341

8-4115140
8-4115938
8-4116736
8-4217534
8-4118331
8-4119130
8-4*19917
8-4210715
8-4111511
8-4111319
8-4213116
8-411 5911

8-4114709
8-4115505
8-4116302
8-4117098
8-4217*94
5 -41*8^90

V -•

3';

i '421Übyj
8-4"948i
8-4130181
8-423/076
8-4231871
8.4131667
8-413146*

8ЧЧ4г57
8-4135051
8-4135846
8*4136640
8'42374J4
9-4133129

8-4139013
3-4239816
»•4140610
8-4241404
8-4141197
8-424*490

8 -4*4378 .j
8-4144576
8 -4145569
8-424616»
8-4146954
Ï-4H7747
8-4148539
8-4149331
8-4150123
8-4150915
8-4151706
8-4151498

8-4153189
8-4154080
8-4154871
8-4155661
8-4156453
8-4157144

8-4158034
8-4258825
8-4159615
8-4260405
8-4161195
8-4161985

8-42 6l 7 74
8-4463564
8-4164353
8-4165141
8-4165931
8-4166720

8-4167509
8-4168298
8-4169086
8-4169875
8-4170663
8-4*71451
8-4171139
8-41730*7
8-4173814
8*4174601
*Ч*753Й9
8-4176176

z8'

3»'
8-4*76i7t>
8-4176963
8-4277750
8-4278537
8-4179324
8 -41*0110
8-4180897
8-4*!ii<>*j
8-41*2469
8-4183^55
»•4184041
3-4284816
8-4285612

8:4186397
8-4187181
8-418796»
8-41X8752
8-4189537
8-4190312

8-4291106
8-4191*91
8-4292675
8-4293459
8-4194143
8-4295027

8-4295811
8-4196594
84297377
8-4198161
8-41981,44
8-4199717
8.4300510
8-4301 291
8-4301075
8-4302857
8-4303639
8-4304411

8-4305104
8-4305985
8-4306767
* 43°7 549
8-430X330
8-4309111

8-4309891
3-4310673
843114.54
8-4311*35
8-4313016
8-4313796

8-4514576
8-4315356
8-4316136
8-4316916
8'43I76q6

8-4318476
8-43191^
8-4320034
8-4320814
8'43»> 593
8-4311371
8-451340

'7'

ЗУ 1 3+'
'•43»3>5°
8-4313919
8-4314707
8-4325486
8-4316164
!Í-43i704i
8-4.3^7810
8-4328598
!Í4J''9375
8-4330I53
8-4330930
8-433I707
8-4331484

8Ч3331б1
8-4334038
8-4334815
8-4335591

8-4336368
ЧЧЗД7144
8-43379*°
8-4338696
8-433947*
8-4340248
8434io»3
8-434«799

84342574
»4343349
8-4344124
8-4344899
8'434S674
8-4346448

8-43471*3
8-4347997
8-4348771
8-4349545
843503i9
8-4551093

8-4351807
8-4352640
S43J344
s 4354' « 7
8-4354960
84355733
8-4356506
84357278
8-435801; i
8-435«Si3

8-4359595
8-436(1567
8-4361149
8-4361911
3-4561683
843634.55
8-4364126
8-4564997

8-4365768
8-4366540
8-4367510
8-4368081
8-4368851
8-4169622

JÒ'

8-4369612
84370393
8-4371163
84371933
8-4371703
8-4373473
84374H2
8-4375011
8437578l
8437"550
8-43773-10
8-4378089
84378857

I74j796i6
84380395
8-4381163
8-4381931
8-4j8»7oo
8-4383468

84384»35
8-4385003
8-43S5771
843«6533
8-4387306
8-4.388073
«•4388840
8-4389607
84390374
8-4391140
8-4391907
8.439*67?

84393440
8-4394*06
8-439497»
84395738
84396503
^4397269

84398034
8-4398800
8-4399564
8-4400330
8-4401095
8-4401860
8-4401614
8-4403389
8-4404155
S-440491 8
8-4405682
»•4406446

4-4407109
8-4407973
8-4408737
8-4409500
8-4410263
8-4411017

8-4411790]
Н'44'*553
8-44'J3"S
8-4414078
8-4414841
8-4415603

V

3S'
8-4415603
8-441636,
8441712.7
8-4417889
8-4418651
8-4419413
8-4410174

8-4410936
8-4411697
8-4411458
8-4413119
8-4413980
8-4414741,
8-4415501
8-4416261
8-44170*3
8-44*7783
8-4418543
8-44*9305
8-4430063
9-4430811
8-4431581
8-443*34'
8-4433101
8-4433860
8-4434619
844ÎS378
8-4436137
84416895
84437б54
8-4438411

'S 443917«
8 44399*9
8-4440687
ä-444'444
8-4441201
8-4441960

8-4443717
8-4444475
84445131
8-444Í989
8-4446746
8-444Г503

8 4448*59
8-4449016
8-444'>77i
8-445052<,
8-4451185
8-4451041
8-4452797
8'445355г

8-4454,o»
8-4455063
8-4455*19
8-44,6 574

»•4457.129
S-445>ioS4
S-445«39
8-4459594
8-4460548
8-4461 io)
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5'55
54
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S
45
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S«
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»7
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(a

т

4z) i Deg. " * ' ~ S l N E » . Tab. 9

Зб'
•4459409
•4460 1 6 ;

•(•4460916
(-4461670
<446i.4-4

•(•4464682
•4465435

•4466940
•4467693

4-4468445

i|
К -44 7,70 7
v-47445-,

•4476712
8-44774.61

•(•4478963
("44797"
-(•448046^
8-448121
S -448 (96

2-448171
(.4*8.346
•448411

8-448496
8-448571
8-448646

8-448711
8-448795
844*870
8448945
8-449010
8-44909,

8-449170
8-449145
i -4493 19

8-4494б<

8-4496 it,
V449Ö9;

(-44991)»

: 45006 7
(4,011^
;-45029i

мз'

37х

4505894
•4506640
45°73«5
4508131
4508876

•45-0366

45 " ' "•4511856

45 '3345
4514090
45 4*1'

•45-7*1°

•4519197
8-451004°

•4520784
Х-4521,17

84,2375;
•451449«

-i-4íi5983
4-451672

1-451895
8451969
«453043
8453117

8'453'9'
8453165
8453340

845 34« 8
8453561

84536,6
8-4537'о :

8-45 Ï7«4
845,858
«453932
8454006

8454 ' 5-1
•(•454118
84,4302
8454376
'í-454450

(4,467

12'

W'
4548934
4549672
4550410
4551148
4551886
4552624

4554099

•4555574
•4556311
•45 57048
4557785
4558512
Ч559259
4559996
•4560732
4,61468

4562941
•4563677
4, 644 f 2

456548

Ч 5 б 5 « - 4
4,66619

1-4568815

45 7 '.156
84,7019
8457102

84571764
8457249

8457396
8457470
«457543
8457616
8457690
845776,
8-457836
8-457910
84,798,

84580,6
8-4581,0
845820,

845841,

84,^496
84,8569
8458642
84, «716
' • Í-45U7ÍÍ9
4-458SC.2

S-45893,
'': 4, 9008

845908)

•í-4,91,,

84,93:"

.1!/

39'
4593°'3
4593744
4594474
4595I05
4595936
•4596666
4597396

459« '16
4,98856
4,99586
•4600316
4601046
4601775

•4602505
4603134
-460396-
4604692
4605421
•4606 г 50

4606878
•4607607

84608335
8-460906,
8460979

'< -46 í 1 148
8-4611976
•(4612703
.•(•46,343
84^1415
8461488

1-461561-
8461634
8461706
8461779'
8461851
8461914
8-461997
(462070
8462141
8462215
8462287
8462360*

846250,
8461,78
8462650
8462711
5-461795
8-462868
'•i -46 144°
.'•(46401 ,
8-46308 «,
8-463 iç*1

8 463^0 Z
i 846 3,7,

8463-, 10

t 846 J, or
8-46,664

го'

40'
4636649

46 ,80-96"
4638819
4639541
4640265
4640988

•4641711
•4642434
•4643,56
•4643879
464460 1
464532,

4646046
•464676!
•4647489
•4648211
4648933
4649654

•46,0376
465,097
•46 5 1 8 1 '

«4652539
8-465,260
84653981

84654702
84655422
8-4656143
84656863
84657583
84658303

8-465902;
; Ч6 5 9 743
1-466046

84661181
84661901
8-4662621

84663,4
8-466405
Í 46 64 7 7
8466549
8466611
8466693

8466765
8466837
8-466909
8-466980
4-467052
84671244

X 46 - 1 96

8467439
8-46741 1
8-467483
8-4675-,4

8445769!
8467770
Ï-467X4
4-4679,
846-08

,9/

4»'
4679*50
4680567

4681999
4681715
4683431
4684147
4684862
468557«
•4686293
•4687005

4687714
4688439

4689154
4689869
4690584

•469201 •
4692727

•469,441
•4,694156
4694870

(469,583
4690297
•4697°"

4697725
•4б9ч4.38
469915'
469986,
•4700578
470129'
47О200:

4704141
•47048 ,4

84705566

84706178
•470699

8-4707702
847084'
8470911
8470983

8471034
8-47"i6
847 "97

»•471339
847410

8-4714«'

847169^
(471765

8-47 '9°'/
847'97«
«47Í049

847119'
8-471161

i8'

4^
4711616
4723335
4714044
4724753
47-15462
4726171
4726880

4717589
4718297
47i9°°6
4719714
4730422
473"3o

473:546
•4733154
473,962
•4734669
•4735377
47,6084
•47,6791
4737498
47381-05
•47389,2
4739618

•4740315
4741032
47417.38
•4741444
•4743 '5°
4743856

«4744562
«4745г6х

8-4745974
4746679

•47473«5
84748090

84748795
8-4749500

4750205
8475091
(475161
847,132

8475302
8475371

i-47 544.3
«4755 '3
8475584
8475654

«475795
8475865
8475936
8476006
8476076

8476147
8476217
8476287
84763,7
8476428
847649«

•7'

43'

476,6X6
4766388
4767091
4767793

4769197

4769894

477' З01

4771ОО1
4771705
47734е'6

4774'°7

47755°9
4776110
•47769'°
47776' i

477« 3"
4779011
47797 '2
4780411
4781111
47«1«'1
47«1,"
47831"
•47Í*39"
4784610

84785309
4786009

8478670!
84787407
8-4788105
84788804

8-4790101
8-4790900

479 '59«

4791994
8-47936!»!
«•479439°

479648'
8-4797 '8о
84797878
84798575
84799171

84800666
84801361
84801059
848017;

84803451
8-480414
84804844
8480, ;<
848061;
848069

16'
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ï Deg. Тлмом-м. (j 1}
7

IO

II
11

ï ;
14

16

r
19
10

21

i<

1Í
19

I£
31
31

*
:h

!s
39
,o
.1
l

43
44
45

6
7

48

49
о
ï
>

51
54

3
îï
9

7?

36'
8-446110
8-446i8j
3-446261
8-4463365
8-4464111
8-4464873
«•446562,-

8-4466380
8-446715
8-446788
8-4468640
8-4469393
8-447014^

8-4470898
8-447i6i;j
8-4472404
8-4473156
8-4473908
8-4474660

8-44754U
8-4476164
!'44769i6

8-4477667
8-447X419
8-4479170

8-4479911
8-4480671
'•448142-
1-4482 1 7^
!'448i92(

8-448i67c

8-44844!«
8-4485176
8-4485916
4-4486676
8-4487416
8-4488! 76

8-4448915
•4489675
•4490424
•4491173
•4491913

8-4491672

•4493410
•4494169
•4494918
•4495666
•4496415
•449716,

•4497911
•4498659
•4499407
•4500154
•450090»
•4^1116451
•4501397
•4503144
•4503891
-4504638
Ч505385
•4506131

«3'

37'
8-450613
8-4506878
3-450762^
8-450837
8-450911-
8-450986
8-4510601
8-45U354
8-451^100
8-4511846
8-451359
8'45'433<>
8-45150X1

8-4515826
8-4516571
8-4517316
8-4518061
4-4518805
8 '45 '9 549
8-4510194
8-451103«
8-451 1 7S2
8-4511526
8-4523169
«•451401?

«•4514757
8-4525500
8-4516144
8-45269X6
8-4517719
«•4518472

8-4519115
S45»9957
8-4530700
«•4531442
:-45)ti84

8-4531916

8-4533668
8-4534410
4535 MI
453589?
•4536635
Ч537376

•4538117
•4538859
4539599
•4540340
•4541081
•4541821

•4541561
•45433пг

Ч544°43
•4544783
45455*3
•4546161

•454700l

454774*
•4548481
•45491ÏO
•4549960
•4550^99

2 г'

3«'
8'455°^99
8-455 Ч j«
8-4552176
8-455291 ç
8 '4553<>54
8-4554391
8-4555130

8-4555868
8-4556607
8 '45 5 7 344
8-45 5 «081
8-4558820
8-4559558
$-456029 ç
8-4561031
5-45617(19
5-4562506
8-4563143
8-4563980

8-4564717
s '4565453
!'4;6б19о
8-4566936
8-4567662
84568398

8-4569134
8-4569870
8-4570606
84571341
8-4572077
X - 4 5 r t 4 n

8-4S73U7
8-45742X2
'Ч5"5°'7

8-457575*
"•45764*7
8-4577HI

8-4577456
!'45736()о

8-457944
4-4580158
K-45«ogyí
8-4581616

S-45«ii6^
8-45X3094
8-4583827

•45845f>°
•4585*9 *

8-458601 -

Х-45»''7бо
8 -45 »749-

•4<8»in
•4588954
•4589690
•4500412

Ч5Ч" 55
•45 9 '»S -

1-4591619
•459335l
•4594082
Ч 5 94? i/

2t '

39'
8-4594814
Ü '45 9 5 545
8-459617-
8-4597008

8-4597739
8-4598470-
K-4599ZOI

»459993»
8-4600661
8-460139-
8-460111
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45'*37I95
44-649795
44-o774<;8

43-5(9612

4
i
'9757'3

42-445H5
41-927717
41-422660
4о'92о6зо

40-448201
39-977969

39'5'8;49
39-069571
38-630683
38-201550

í«C78ít!49
37'37"73
36-969518
36-576332
36-191414
35-814517

35445.591
35-083800
347i95'5
34-382316
34-041994
33-708345
33-381176
3^-060300
31-745537
32-436713
32-1̂ 663
31-836225

31-544246
Î1-2Î7577
30-976074
30-699598
30-428017
30-161201

19*899016
»9'64I373
»9-388124
29-'; 39:69
28-894398
»8-653708

Secant

DI7455I
3177460
0180370
0183180
0186190
0189100
0192010

0194, io
0197830
0200740
0203650
0206560
0269470
0212380
0215291
0118201
0211 III

0224П21

01269^2

0219842

0131753
0235663

0138574

0241484

0244395

0247305

0250216

0253127

0256038

0158948

0161859

0264770

0167681

0270591

0173503

0176414

0279325

02X2236

0285148

0288059

0290970

0293882

0296793

0299705

O302âl6
0305518

Ч
0
8439

0311351

0314163

0317174

0320086

0312998

0325910

0328812

03.11734

0334646

0337558
0340471

0343383
034629^

034920!

Coran

Co t an g.
57-189962
56-350590
5544i5'7
54-561300
53-708587
52-882109
52-080671

51-303157
50-548506
49-815716
49''оз88|
48-412084
47'7395->1

47'08
5
343

46-448862

45-81935 !
45-226141
44-63Ч596
44'o66i 13

43-508122
42-964077
42-433464
41-91579°
41-410588

40-9174' 2

40-435837
39-965460
39-505895
39'°5

6
77i

38617738
38-188459

37-768613

37-35789»
Зб'95

г
'001

36-561659

36-177596
35-800553

35ЧЗ"8*
35-06954«
34'7'5"5
34-36777«
34-027303
33-693509

33-366194
33*045173
32-730264

32-421295
32-118099
31-8205IÍ

31-528391
3I-24I577
30-059918
30-083307
30-41 15§о
30-144619

29-881299

29-62449!

29'37ИО<
2у-Г22ОО|

28-877089

28-63621:3

Tang.

Secant
1-000151 j
•0001574
1-000162,
1-0001679
1-OOOI73"

1

1-0001781
1-0001843

1-0001900

1-0001957
1-0002015
1-0002073
1-0002133
1-0002794

1-0002255
1-0002317
1-0002380
i -0002444
1-0002509
1-00025 7 ç

1-0002641
1-0002708
1-0001776
1-0001845
1-0001915
1-0001986
1-0003058
1-0003130
1-0003103
1-0003177
1-0003351
1-0003428
1-0003505
1-0003581
1-0003660
1-0003739
1-0003820
1-0003900

1-0003082
1-0004065
1-000414!
1-0004232
1-0004377
1-000440:

I -0004490
1-000457!
1-0004666
1-0004756
1-0004846
1-0004937

1-0005319
1-000572'
1-0005215
1-0005301
1-0005401
1-000550;
1-000559!
1-0005696
1-0005794
£-ooo;89>
roco599<
ï -doom*

Cofcc.

Verf. ]
001523
007574
007626
001679
001733
001787
001843
001899
001956
002014
001073
002133
002 101
002255
002377
002380
002444
002508
002574
002.140
002708
001776
001844
001914
002985
003057
003129
003201
003176
0033510003427
003503
0003581
0003659
000373»
00038 1 -ï
0003899
0003980
000406;
000414«
0004230
0004376
0004407
000448!
0004576
00046 6̂
000475;
000484;
00049 з<

0005016
0005119
0005111
0005307
0005401
000549!

0005595
0005691
1005791
тоо5?9о
0005991
1006091

^ovüri

D.

51
52
53
54
54
56
56
57
58
59
6o
6o
6l
62
636464
66
66
68
68
68
70
71
72
72
43
74
75
76
76
78
78
79
8o
8i
Si

83
83
84
86
85
87
88
88
89
90
9'

93
93
95
95
96
97
97
99
99
101

IO

07

Cofmc
9998477
9998426
998374
^998321
9998267
9948213
1998157
9998101
9998044
«97986
9997927
»997867
9997807
9997745
)997б8з
9997620
9,97556

999749»
J99742Ô

999736o
9997Î91
9997124
9997156
9997086
9997015

9996943
9996871
9996798
9996714
9996649
9996573

999б4»7
9996419

999б34'
9996161
9996181
9996101

9996010

9995937
9995854
9995770
9995684

'»595599

9995511
9995414
9995336
9995247
9995'57
9995066

9994974
9994887
99947Ü8
9994693
9994598
9994501

9994405
9994308
9994209
9994' 10
9994009
9993908

Sine

6o
5*S8
57
56
55
54
53
52
5i
5°
49
4»
47
46
45
44
43
42
4'
4°

11

2
35
34
33
32
31
30

*2i;
i»
ií
»5
24
23
11
11
10

l!
77
16
75
»í
i;
71

li
IO
c
1

í

t

1
l
0

T
DeS. M



LOG. ÖINE8, асе.

№
4
'
8s
4

:'
s6l
°<

7

P 1Я- *-5?6,

54619J

5394
1

53*78
51631
51001
51386

50785
50197
49614

49061

4854
4797*

47453
46*40

46438
45945
45465
44993
4453»
44079
43636
43»oi
4*776
4*358
4«948
41547

4̂ 766)
40386]
40014

3964»!
39*83

lîSïH

3758?
37*64
3*947
36635

Cofec.
11-7581447
11-7509668
"•7439057
11-7369570
11-7301190
11-7133864

6-1817137!
6-1970705
6-1111938
6-2250911
6-1387696
6-2522360
•̂2654968

II-7J02266

11-6974540

11-6850464
11-678973*
11-6729837
11-667075/
II-66H471
»-6554957Í
11-6498195
11-6442105
11-6386850!
11*6332131
11*6178190
11*6415012
11*6171380
11*6110378
11*6068991
Il-6oi8io7
11-5968010
11*5918386
11-5869324,
11-5820810

11-5771831
11*5725379

11*5678439
11*5631001
11-5586056
11-5540591

11-5495598,
11*5451066

11*5363351
11*5310150.

il-5*77»74
11-5135016
11-5193068

»Г5»ю-|68
11-5069602
11-5010116
11*4989102
«4949553
11*4910164
í l'487 »31 7

11-4794486
11-4756570
11-4718983
11-4681719
11-4644771
11-4608137
•̂45718 J
Secant

8-1419215
3-2491015
5-2561649
8*2631153
8-2699563
3-1766912

6*1785581
6-19H--59]
6-3041058
6*3166033
6*3189235
6*3410714!
6*353°5l6i
6*3648689
'6*37651751
6*3880317
6-3993855
6-4105928
6-4216573!
6-43258201
6-4433721
6-4540194
6-4645573l
6-474959Î

8*361419;
8*3668945
8-3722915
8*3770113
8*3818880
8-3880018,

6'4953965
6-5054376

6-5151780
6*5348815;

6-5444797

.•56330
6*5716509
6*5818418
6-1-909365
"•5999369,
6*6o8845ci
6*6176616
6*6163916
6-63503371
6*6435907
6.6510041
6-6604558!
6-6687671
6-6769996]
6-6851547,
6-69313401
6-7011389
6-70917в6
6-7170305
6-7148199
6*7315400
6*7401911

"-7477774
1

6*7551970
7617510

6*7701436
6*7774728
6*78474°

6i

Tang.

8*1898559
8*1961917
8-30163 35
8-3088842
8-3150461
8*321 П21

8-333024,.

8-3388563

8-3446105

8*3502895

8-3V3133-J
8*3983152

4*4033381
8*4083037

8*4111132
8-4180679

8*4128690
8*4276176
8*4323150
3*4369612

8*4415603
8*4461103

8.4506131
8-4550699]

8-45948 f4i
8*4638486]
8*468171
8-47*453
8-4766933
8-4808910

8-4850505
8-4891696

8*4931501

8497Í9"

8*5011981
8*5051671
8-5091001
8-5130978

84Ïo7'9°*
8-5145860
8-5183490
8-5320797
3-5357787:
S-53---"'

DÏI

71800
70634
69504
68410
67349
66321
<-53*5
6435;
63418
61507]
61610
60759]
59911
59106!
583Н|
."54*
56790
56058
55344|
54648
53970;
Si3°8j
52663
51032
51418,
50816
50119
49656
+9°95
43547.
48011
47486|
46974]
46472
45981
45500]
45028

44568
44"5
4367»
43*39
41813
4*395
41987
41585
41191
40806,
404*6:
40054!
39689)

38977l
3863»
3819*
37958,

3763°
37307
3699'
36679,
(637

11-75807*5 /99*3»-»: -O.OOOOU6»
11-7508985 9-9-.*iî*50|io-oooo684

Cotanjr. (Covers.

Ч'743
8
35*

11-7368347
4*7300437
ii*7ij3o8S
11*7166766

11-710144'
11-703708.;
11-6973665
11-6911158
11*6849538
U-678-Í770

9-9910964 10-0000700
9-9919678 10-0000729

4*9118391
9-9917104 10*0000776
9-99I5^'6 10*0000800

9-9914528 10*0000825
^913140 10*0000850

10*0000875
10*0000900
10*00009269-9909371

9-9908081

11-6728857
11*666975'
ii*66ii437
11*6553895
11*6497105
11*6441047

11*6385703
11*6331055
11-6277085
11*6123777
11*6171114
11*6119082

11-6067664
11-6016848
11-5966619
11-5916963
11-5867868;

58193*1'

9-9905501
9-9904210
9*9902919
9-9901627

9'99°°3Í5

9-9891280
,9-9889985
9*9888689
9*9887393
9*9880097
9-9884801

11*5771310 9-
у8

8
35 _,

11-57>зН
9
'
9
"̂°«11*5676850

11*5630378
11*5584397
11*553^97
11-5493^9
11*5449301
11*5405186
11*53615149-987*813
H*53'8275
11*5275461

11*5133067
11*51910809-9866608

3 " . _L.„UAr,«A
"•5*49495

H--J017071

ii*4987°!8
11*49473*9,
11*4907999,
11*4869011
n*4»3039o|9
11-4791098
11*47541409
11-4716510)9
11-4679103
11-4641113!
n*46°5534|9
11*4569161

to-0000753

У9899и43
9-9897750
9-9896457
9-9895163
'9-9893869
[9-9891575

IO-OOOU47J
10-0001176, l
10-0001106;^
IO-OÖOI1J6P
£O"t OOI166
Ю-ОООЛ97

5*9880908

9-9879610

9*98783 •»
9*9877013

9*9875713

9*9873114

9-9870513
4*9869111

9*9867910!

9*9865306

11-5108304 9'
98
''

40
°
3
1 'I11-5067498 9-9861700 lo-oooi 104!

9*9X61 396

9*986009
9*985878
9". ..
9*9850179

9*985356»
9851161

. 1*85095

9-984964'
9*9848341

9847033

9-99993^°
9-999.1310
9-9 ,99294
9*9999171
9*999924

16
10*0000979,
10*00010061
10*0001034'

lO"OOOlO6li g
IO*OOOI089J

O-OOO1II5Í 19

10*00013 23

10*0001359
10-0001391
10-0001413

110-00014561

^8J
10-0001521
10*0001555
10*0001589
10-0001614)
10*00016581!*!
10*00016'5

8|í
'94l:,

10-0001719
35

9-ij8744i4l'o-oooi765
10*0001801
10-0001838
io'oooi875
lOTOOIl)!!

3<*
37
"|9-99Ó8ll5

0*0001950
10*0001 y 88

!lO*OO01c:l6

10*0001144

37
!3«
38]
3»
39

J39
fool

O-OOOllSy
39

IO-C001114I
98574S4|IO'OOC'"(4!10-0001305 '

10*0001347

IQ 000143
10*0002473
10*0001516
10-0001559
10*0001601
10-0001646

H«

9*1-99910
9-9999 b-, -j
9-999915,
'Г9999Ч-.
9'9999IOi-
9*9999074
9-999904

9-999*01-
]9'9998994
[9*9998961-
9'9998939|44|
,9-999891"
[9-9998882

9'999а*53
9*9998814
9-9998794!
9-9998764
9-999873437:
9-9998703 зб
9-9998671 JJ
9'9998б4* 34.
9-9998609 33:

3»)
3-
Д?
г
ï
i?í
16!

1*5
.*41
*3
ti
и
1*0]
I Ç Í
ï»
17
16,

5
'3
12

11

1C,

|9-9998511;
Г9998478
9-9998445
9-99984J1
9-9998376
9-999834*
9-9998.106

9-9998*71,
9'9998»35!

9*9998199

0-11998088

9-9998050!
(9-9998011
Г9997974]
9-9997935

9 -q 9978561

9-9-Í97817
9-999777б|
9-990773*]

•9997695
.

1-0007611

Г9997570

9-99974*4
9-999744*
Г9997398
9-94973-Î4

Deg. 81



z Deg. NATURAL SINES, &c. Тяо. io

1
г
г
4

j
7

У
IO
11
12

Sine
0348995
0351902
0354809
0357756
0360623
0363530

"3*9144
0372251

0378065
0380971
0383878

130386785

140389692,

15 03925981

ши
кПо41оо,

7

Li 0411944
23 041 5830
•440418757

1Ü

27
28

3°

з;
34

37

',9

V

4
•f̂
4S
t''
4

:

»s

5'

ÍS
V

5«
59
6o

0421663
0414569
0427475
0430382
0433188
0436194

0439100
0442006
0444912
0447818
0450714
04.53650
0456536
0459441
0462347
0465243
0464151»
047 1065
0473970

049(453
049430»
0497214
0500119

-.508335
0511740

0517540
0520445
05i33<lo

IColine

Dir.

2907
1907
2907
2907
2907
2907
29L-7

2,907
1907
2907
2906

2907

1907
2906
1907
2906
2907
1906
1907
1906

1906
2906
1907
2906
1906
2906

1906
2906
2906
2906
2906
2906
1906
2905
-2906
1906
2906
2905
2906

2,105
2906
2905
2906
2905
2905
2906
1-905
1905
2905
2906

2905
2905
1905
2005
2905

Dif.

Covers.

9651005
9644098
9645191
9642284
9639377
9636470
9633463
9630656
9627749
9624842
9621935
9619029
96 1 6 1 1 z

9604495
9601589
9598682
9595776
959*86995^9963
9587056
9581243
9578337
957543'

95<>i;6ií
9566712
9563806

7560900
9557994
955-5°'̂

9549276
9546370

9543464
954045«
9537''5î
.9534747
953^4'
9528934

9526030
9523124
•j 5 201 l'y

95'44r'8
СД11-402

950*54/
9505692
0502786
949988t
0496971-
944407 1

'.'479 ИГ
9476641

Verf.

Coíec.
2^-653708
28-416997
28-184168
27-955124
27-719777
27-508035
27-28(1814
27-075030

26-655455
26-450411-

26-049(137
25-85416';
25-661324
4-471337
i5-i84t44
25-049685
14-917900

24-738731
24-562113
24-388010
•.4-21637.-
24-047 I 2 1

23-71 56 y

*3-393'6i
23-235196
13-07934I
22-925486

21-624116
22-476353
22-330409
22-186518
11-044.401

11-904090
21-765553
21-624759
21-493676
11-360271
11-228415
2 1 -O9">37.6
2f)'(j698lí!
20-842830
20-717368
20-553469

10-349893

20-112071

19-879758
19-7656^

19-652754

19 -43. -S я J
ï '1 • í 1 1 8 1 6
19-113970

Sei-xnt

Tang.
034920̂ ,
0352120
°.355°33
0357945
0360848
o~;6377 1

0369596
(5372509

0378334
0381248
0384161

0189986
0391901
0395814
0398728

04°455 S
0407469
0410383
0413296
0416210
0419124

0422038
0424952
0427866
0430781
0433695
0436609

0439 41i
0442438

0445353
0448268

0451183

0454097

0457012
0459927

0461842
0465757

046867 3

0471488
0474503
0477419
0480334
0483250
048') 1 6f
0484081
0491947
04949 1 3
0.197829
050074̂
0503661
0506478
'о "09475

051241
0515318
051 ái4<
о ••; 2 1 1 6 1
0524078

Cotan.

Cotang.

18-636153

18-1664«

*7'937i33
27-711740
27-489853

27-056557
16-844,84
26-636690
26-431600

16-0307̂ ,

25-834823
25-641X3;
25-451700
25-164361
25-079757

24-541758
24- 36750,
Í4-KJ57I4
24-02бз2(

i 3̂ 945 37
13-532051
23-371777
13-213666
23-057677
21-1103766

22-751892
22-602015
22-444046
22-308097
22-163980
12-0117IO

21-881251
21-742569
21-605630
11-470401
21-336851
г I -2' 4941

21-07466^
io-94

5
,j6f

10-818818
20-693220
20-569115
20-44648̂

10-325308
го-2о555'
20-087191
19-970219
14-8 5459 1
19-74029

19-^)^7296

19-515584
19-40513
19-295912
19-187930
* 9-041137

'Jang.

Secant

•0000095
1-0006(98
1-0006300
. -0006404
1*0006509
1-0006614
1-0006721

I-0006Ü28
1-0006936
1-0007045
1-0007154
1-0007165
1-0007376

1-0007489
1-0007602
1-0007716
1-0007830
1-0007946
1-0008063

l -0008 1 80
1-0008298
1-0008417
1-0008537
1-0008658
1-0008,779

1-0008902
1-0009015
1-0009149
1-0009474
ï -0009400
1-0009527

1-0009654
1-0009781
1-0009912
1-0010042
1-0010173
1-0010305

1-0010438
1-0010571
1-0010705
1-0010841
1-0010977
r -con 114
ï -oo 1 1 i 5 1
coo 1 1390
i-ooii 529
1-0011670
rooiiSir
1-001195.5
1 'GO 1 toyu
1-OOI1Í39
1-0012384
I-O01251Ç

1-0011676
1-0012Й23

I-OÍJI197«
1-0013110
1-0013*69
1-0013420
i-oot357Í
J-OOI3713

Verl.
0006092
0006194
0006296
0006400
0006505
оооббю
0006716
0006823
0006931
0007040
0007140
0007160
0007371
0007483
000759(1
0007710
"007814
0007940
0008056
0008 1 7 3
0008191
000X410
0008530
0008650
0008772

0008894
0009017
0009141
000926/1
3009391

0009644
000977-
0009901-
0010031
001016;

0010427
.-010560
0010694
0010829
0010465
.'•onini

0011139
0011377
oo 1 1 5 1 6
0011656
0011797
0011939

OO 1 IvlB 1

0011114
001136,;
0011514
ooiz66(
0011806

oo in 5/
001310:
0013252
oor 3401
00
4553

0013704

Cofec. |Cover»

L).

01

02
04
°5

106
07

08
09
109
in
l il
1 12

"3
44
"4
116
16

"7

118
"9
120

120

111

111

I2
3

124

'24

'*5

12

1 1

130

1
3
T

'3'
•33

'33
'34
'35
136
136
MX

138
'39
140
141
141
142

'44
'44
'•45

148

148
150
150

'5'
'S*

0.

(Johne.
9993908
9993806
«93704

9993495
9993390
9993284

9993 '77
9993069

;99i629

99925'7
9993404

9992176

9991944

(991817
9991709

9991470

9991106

99908 4 r
4940734
9990609
9940482

999°3 5 <
9990227
9990098
998996!
4989837

9989573
9989440
9989306

9989035
9988899

9488761
9988613
998848*
9988344
4988203
•)988o6i

49879 ii

9987775
9987631
9987486
998734^
498710*

99X71- 4^
998689«
998674!
9986598
998644»
9986195

Sine

60
59
58
57

55
54

Ч
5»
5'
5°
49
48

47
4
6

45
44
43
4
1

4'
4'.

3
3
8
37
36

35
34
Í3
3*
3'
3°
2l)
28

17
20

14
14

*3
22

21
20

if

17

l6

14

'4
13
12

11
10

í

6

(

i

3
г
ï
o
t

. »7



LOG. S I N K S , ûic. (453;

,546411 s
•

№йя?

•590̂ ,1
8^39483

|17|в?9715'7
..Œ-'oojj,,!

M8-G 1 »9369

5'1016
«539107

Cofine

II -45 71808
:-4535782
1-4500052

11-44646:4
"•44*94б4
"•4394596
11-4360006

34047
33/82

33010
32761

3154
3"74
31034
31800

'30247
30037
29S3i
29617
19416
29217
i*9°32
28838
28648
'28460

28174
18091
17910
»773'

*7555
27381
|27î°9
117039]
'16871
16706

16$
16121
16064!
15907'

15601
»545»
153°3
»545
25010
24867

>4>73

Cotec.
6-7847400
7919481

6-7990963
-8061861

6-8132185
8201944

6-8271 147

11-43156901
11-4191643]
11-4257861
11-4114340
11-419107
11-4158067]
11-4125306
11-409179!
11-4060517]
11-4028483
"•3996683
11-396511416

6-8339803
6-8407911.
6-8475507
6-8541572
6-8609113
6-8675167

6-87407:4
6-8805768
6-8870340
«•8934434
6-8998059
-9061111

746"•39337
11-3901659]
"•3871765
11-3841090]
11-3810631
11-378038, 'W
11-375034
11-37205:61
11-3690889
"•3661463
11-3631136
t:-3603ir>4|6-978535
11-3574366
"•35457:8
11-35:7158
: 1-34889841?
11-3460803;
"•343*98j
11-3405251
11-3377697

H-33J3I07
1 1-319606!
11-3269196

11-3241490
11-3215948
1 1-5189567
11-3163346

"•31:1375
11-3085611
1 1-3060020
11
11-3009166
11-1984111

"•1434134(7
11-1909510
11-1884915]
"•1860480]
"•1836171
11-1811998;

Verfed«.

8-543083«
5̂466909

8-5501683
553S.66

8-557.J301
8-5608276
8-5641912

8-5677275
«•571:368
S-5745'97
8-5778766
8-5811077
8-584513'

6 9186.183
6-9247996
6-9309372,
6-9370317
9430837

6-9490931;
6-9550617

6-9668786
6-9717268

6-9(<43063
6-9900387
6-9957334
•OO1J91
7-0070121
7-0125969
7-018146
7-0136600
7-0191391

7-0399946

I7-"4Ç'7I9
,7-0507161
7-0560176
7-06:3068
7-0665540
^•07:7698
7-0769544]
7-0811082

3034569 7-°9»3*4'
100016617-007 <8S,7-097 Î8:

'10(41
1074180!

-1114045
7-11735*7
7-I11171Í
7-1171652
7-1310301
7-1368680

Tang.

8-591050
8-5942832
8-59749» 7
8-6006767
8-60.38186

8-0069777
8-6100943
8-6131889
8-6161616
8-6193117
3-6213417

8-6153518
8-6183401
8-6313083
8-6342563
8-6371845
8-6400931

!8-64iq8ií
18-6458518
8-648704,-]
8-«S4375f

8-65435*2,
8-657:49
8-659917
8-661689
8-665433
8-6681598
8-6708697
8-6735628

8-676139]
8-6788996
8-6815437
8-68417:9
8-686784^
8-68938:3

8-691961
6945192

8-6996172
jj-7°*'3f|
8-7046465

8-7096185
8-7110834
8-7»45345
8-71.6971»
8-7103958

otang^

Ж

36071
3^774

(519(1

3463 f,

Ï43"3

34093
33829
3356','
333"
33°.S9
32809

32564
323
3208;
3,85
31610
3'39'

30727
30511

30091

29884
29681
19480
19182
19086
28894
28703
1851618331
28:4-,
17968
17789
17612
» 744?
17167

09«
2693
26yl>

l66o.

1644

26125
25960
158:6

15663

15366
25118
25075
4-930
H79C

14640
14511
14374
14139

IMt.

Cotang.
11-456916:
11-4533091
11-44373*:
11-446183.
11-4426638
11-439172,
11-435708'

И-4288632

11 -42 5480 i
11-4221234|9
11-41879131
11-41548641

11-4111055,
11-4089491

I-4057 16K
11-402508;
»•3993233
li-i()6iM4

"•3930213
»-3-89905
11-38681»
»•3337^4
»•3806873'
i l - 3 7 7 A 5 7 3 l
11-3746482
11-371659^
11-3686917

II-3657437
11-3628155
1 1-3599069

"-354Ч72
11-3512956
11-3484625
i:-3456478
1I-3.428ÇK

11-3400721
n-3373*oo|
"•33*15669
11-3318402
11-3*44=3
114164371
11-3237607
H-31110C4J9
11-.11*4563
U- .J I5Í1&I
»•3'3г'56|
114106:87

11-30*037:

11-3019194(9-97
"•300|- -
11-1978
"•2953Í35Í''
M-.Í9H. -

"•1903815
114879:66

11-18546
11-1830181

11-1806042

Tang.

Covers.

-9843108
9-0841799
(-9^-40440
ГУ« j 9 'So

-9*3524*

-^32614
- 9 8 3 1 3 1 2

-98*7373
-9826060

.
' i i i i 16

qS 16853
-9815536

-98119.11
-981 1 583
-9810165
-9'ч.»9
-9807627
-gSi 6 j

9-9803668
9'9'3Cí3
9-980 m

9-9797061
9-9795738

9-9793092

9-9 -/«.i no

9 l ' » / f í ' . 7
9'9 Г : -6

4-0785144

9-97S3Ï"
9-97^1491

9'9Г«»б4!
9-977983?
9-977Ï511-

8i8k-97í7*8i
610)9-9775*5

<W/3">S
уд;71"б
9 - 9 7 V 0 5 Í

5h!
t)7ÓÒ544Jrc*'COi

Vcrledf.

Secant
10-0001.646
10-0002691
10-0001735
10-0001780
10-0001816
10-0001871
10-0002918
10-0001964
10-0003011
10-0003058
10-0003106

47;

4«
10-0003154!48
10-0003102
10-0003151
10-0003300
10-0003350
10-0003399
10-0003450
10-0003500
to-ax'3551
10-0103601,
10-0003654)
10-0003706]
10-0003758
10-0003811
10-0003864)
10-0003918:
10-0003971
10-0004016]
10-000408:
10-0004:35]
10-0004191
10-0004147
10-0004303'
10-0004359

799; 04] 10-0004416
10-0004473

10-0004531
10-0004509
10-0004647
10-0004705
10-0004764!
jr-p,- 04814 ,

Ж̂ .
10*0004944

 ft

10-0005004

61
,ii
ú»

10-0005150
10-000531 s
IO-COO5J7
10-CCO543
10-000550«
-0005565

ovo. 36 31-
iu oc-^ 5694'
10-00057501
10-00058*4!
io-ooo5Í9C-|j

'f 595',
Cofec.

li

U

9-99»7354бо
9-9997309
9-9997165

9-9997:74
9-9997:28
9-9997082

9-9997036
[9-9996989
9-999694*
9-9996894-
9-9996846 49l

9-9996700 46
9-9996650 45
9-9996601 44
9-9996550 43
9-9996500 41

[9-999644941

9-999639840,
9-9996346
9'999б*94|з8
|9'9996*4*
9-9996189

9-9996136
9-999608»
9-9996018

9'9995974»*
9'99959'9|3>
9-9995865
,9-9995809 »
9-9995753
,9-9995697
«•999564-,
|9'999558415
№99955*71*41

9-9995469
19*99954"
[9'999ШЗ|
|9*9995гЧ5
Г9Я95236

9-9995 »6
/99"5°56

[9-9994996
(9-9994935
9-9994*74
0'49944lî

9-9994750
9-9994088

Г9994435
j-9994370
У9994306
9-9994141
9-9994176
9-99941 ic

-0994044

Sine

39

36

18

'4



3 UCK- NATURAL Sim«, Sec. Tab. io
'
о
i
ï
5

•1
1

<

9
10

II
il
13
M

Î6
»7
18

'9

il
11
13
í?
15
it
17
18
*9
22
P
î»
u
Hs
II
39
40
*'
4»
43
H

1
l!
49
f»
5«
Ji
53
74
55
56
Î7
$8

1?

Sine
0513360
0516164
0519169
0531074
0534979
=537883
0540788
0543693
0546597
0549501
0551406
05553"
0558115
0561119

Ж<0569*310572736
°515

6
4°

0578544!
0581448
0584351
0587156
0590160
0593064

0595967
0598871
0601775
060467!
0607581
0610485
0613389
0616(191
•619̂ 96
0611099
0615001
061790/
0630808
0633711
063661̂
0639517
0641410
0645313
0648116
0651119
0654031
065693,1
0659836
0661739
0665641
0668544
o«7'446
0674349
0677151
0680153
0683055
0685957
0688859
0*91761
0494663
06975*5

Cofine

L>ir.

1904
*9°5
1905
1905
1904
1905
1905
1904
1905
1904
1905
1904
1904
1905
1904
1904
2904
1904
1904
1904
1904
1904
1904
1904
1903
1904
1904
1903
1904
1903
1904
»903
1904
1903
1903
1903

1903
1903
1903
1903
1903
1903
1903
1901
1903
1901
1903

1903
1901
»903
1901
1901
1901
1901
1901
1901
1901
1901

Coven
9476640
947373

6

9470831
9467916
9465011
9461117
9459111
9456307
9453403
9450498
944750*
9444689
;44'785
94î888i
9435976
H33°7i
9430168
94*7*64
9414360
9411456
9418551
9415648
9411744
9409840
9406936
9404033
9401 119
9398"5
9395Î"
9391418
9389515
93866l!
9383708
9380804
9377901
9374998
9371095
9369192
9366189
9363386
9360483
935758o!
9354677
935 '774
934887'
9345969
9343066
9340«64
9337i6i
9334359
9331456
93*8554
93*5651
93*»749
93«9847
9316945
9314043
931 "41
930813',
9305337
93«435

5if. Verf.

Colec.
19-107313
19-00 1854
18-897545
'8-794377
18-691330
18-591387
18-491530
18-391741
18-195005
18-198303
18-101619
18-007937
17-914143
17-811510
'7719753
17-638918
17-54903°
17-460046
17-371960
17-284761
17-198434
17-111966
17-018346
16-944559
16-861594
'6-779439
16-698081
16-617511
'6-5377I7
16-458686
16-380408
16-301873
16-116069
16-149987
16-074617
'5-999948
15-915971
15-852676
15-780054
15-708096
'5'6.зб793
15-566135
15-496114
15-426711
'5-357949
15-189788
15-111131
15-155170
1 5-088896
15-013103
14-957881
14-893116
14-819118
4-765580
14-701576
14-640109
14-578171
'4-5I6757
4455859
4-39547'
4-335587
Setaty

Tang.
0514078
0516995
0519911
0531819
0535746
0538663
0541581
0544498
0547416
0550333
0553151
0556169
0559087
0562005
0564913
0567841
0570759
0573678
0576596
0579515
0581434
0585351
0588171
0591190
0594109
0597029
0599948
0601867
0605787
0608706
0611616
0614546
0617466
0610386
0613306
0616116
0629147
0632067
0634988
0637908
0640819
0643750
0646671
0649591
0651513
0655435
0658356
0661178
0664199
0667111
0670043
0671965
0675887
0678809
0681731
0684654
0687577
0690499
•0693411
069634,
0699168
Cotan.

CotMijj.
19-081137
18-975523
18-871068
'8-767754
18-665562
«8-564473
18-464471
18-365537
18-167654
18-170807
18-074977
17-980150
17-886310

17-793441
17-701519
17-610559
17-510516
17-431385
'7-?43'55

17-155809
17-169337

17-083714
16-998957

16-915015
16-831915

16-749614
16-668112
16-587396
16-507456
16428179

'6-349*55

16-171174
16-195115
16-118998
16-043481
15-968667

'5-894545

15-811105

'5-748337
15-676133
ï 5 -6047 *4
15-533981
15-463814

15-394176
'5-34358
15-157052
'5-'8934!J
15-111142
15-055713
14-989784
14-914417
14-859616
4-795371
14-731679
14-668520
14-605916
4-543833
4-4'"73
14-411130
14*360696
14400666
Tang^

Secant
«•0013713
1-0013877
1*0014030
1-0014185
1-0014341
1-0014497
1-0014655
1-0014813
1-0014972
1-0015132
1-0015193
1-0015454
ï -oo 15617
1-0015780
1-0015944
1-0016)09
1-0016175
1-0016441
i-coi66o9
1-0016778
1-0016947
1-0017117
1-0017188
1-0017460
1-0017633

1-0017806
1-0017981
1-0018156
1-0018331
j-coi85O9
1-0018687

1-0018866
1-0019045
1-0019115
1-0019407
1-0019589
1-0019771

1-0019956
1-0020140
1-0010316
1-0010511
1-0010699
1-0010887

1-0011076
1-0011166
1-0011457
1-0011648
1-0011841
1-0011034

1-0011118
1-0011413
••0011619
1-0011815
1-0013013
I-OO121TI

I-OO134IO
i-oo»36io
1-00138 r ï
1-0014013
1-0014116
1-0014419
Coiec.

Verf.
0013705
0013857
0014011
0014165
0014310
0014476
0014633
0014791
0014,50
oo 1 5 1 09
0015269
0015430
0015591
ooi5755
ooi Sy i y
0016083
0016249
0016415
0016СЙ2

0016750
0016918
0017088
0017158

001/43°
0017601

0017775
°0)

7
у4«

0018123
0018299
OÖI8475
0018651
0018830
odigooq
0019189
0019369
0019550
t;o'9733
0019916
ОО1О1СЮ

0010184
0010470
0010657
0010844
0011032
OOI Illl
001I41I
ooi ï 60 r
0011793
001:085
0011179
0011373
0011567
0011763
0011960
0013157
0013355
0013555
0013755
0013955
0014157
0014359
Coveri.

D.

'S*
'54
'54
•55
156

$
'59
49
100
161
162
163

164
.64
106
166
167
168

It8
170
170
172

'/»
'73

'73
'7S
176
176
'77
178

•79
lüo
180
181
.83183
184184
186
187
'87
188
189
190
190
192
192
'94
»94
194
196
'97
'9-
19«
2ÖO
200
1OO
1O1
101

D.

Cofine
9986195
9986143
9985989
9985835
9985680
998554
9985367
9985109
9985050
9984891
998473'
9984570
9984408
9984145
99X4081
9983917
998375'
99»35»5
9 83418

9983250
9983081
9981912
9981742
9982570
/981398
99X1225
V9I'2052
998.877
9981701
9'/8l5H
998-348
^981170
9980991
9980811
9980631
9980450
9980167
9980084
9979900
9979716
9979530
9979343
9979156
9978968
9978779
9978589
9978399
9978107
9978015
9977811
9977617
J977433
9977137
997704̂
.,976843
997б'б45
9976445
9976145
9976045
997584?
9975641

Sine

60
59
S»
57
56
55
54
53
5»
5'
5°
49
48

47
46
45
44
43
4
J

4'
40
!9
58
i7
f6

35
34
33
Ji
.?'
3Ç

*9
28
17
i6
*5
4
43
11
u
20
19
18
'7
16
'5
4
Ч
11
1 1
10

9
8

6

5
4
3
ï
ï
o
t

86



LOG. SINP«, &c.
alne

•,8-8o,g*lí

HA

2265

»»53
224»°
11305
11191
21077
11966
21854
»'745
11636
1I51Ü
21411
2 / З Г 7
1I2I2
i i ioS
11006

logo,
losoí
20705
loóot
1050!
10411
20316
юно
10117
»°°33
19,4
19849
»975
1966

,'949
1940,
1931

Coiec. Verfedi.
•1811998
•17879<>о
•2764054
•1740179
•27J6634
-4693118
•2669728

1416791
74464636,
7-1511219
7-155954»
7-l6o66og

16534»»

•2641)465
•J.6I3315
•2600309
•»5774'4
•2554640

1699984
7-1746»97
7-'79*365

1838189
7-1883773

I919'l!í

•250944
•1487027
•2464721

74974» lS

•2019104
7-1063750
7-1108167
7-1151358

11-1376634
11-1354889

11-1311715
11-119030:

7-1140071
7-1183597
74316906
•5370000 8'

1Г212666Л

1I-Î163951

11-1112641
11-1101133
irio8i7ti
ii '2061406
11-2041186
r i-1011052
I I-100IO1'
11-1981085
11-196113!
11-1941477
11-191180!

11-1863331

11-182478;
1:48056,3-

11-1767596
1 1474870
11471988
114711156
f 14691501;

11463703
11-1618696
114600439

Si-cant

»•7359914
8-7383171
•̂7406258
8-7429111
3-7451067
S-747479Î
8-749/AOL
8-75191191
8-7541169
8-7564531
8-7586681
8-7608719
i- 7 630647
8-7651465
5-7674/75
"•7695777
8-7717174

7-1498013
7-î 540267

7-2624164
7-1665810
7-2707258
7-1748508
7-1789563
7-1830415
7-187109«
7-1911576
7495186.

7-1991975
3031897

7-3071636
7-311119
7-3150571

7-3167646
7-3306«!
7M344S27
7-JJSJ16
74411317

7'3497'59
7-35348»«
7'357»33
7-3609678
7-364686^

7-37»0757

7-3794017

Covtrs.

Tang.

•719395»
•7218063
•7242035
•7265877
•7189589
•73'3'74
•7336641

Ч'о*
597»
»3841
»3712

»3457
Í3333
3108
13086
11964
11841
2172:
itaot
12491
22377
22261
22150

75y
8-778(136
8-7801218
^•7823199
8-7844079
8-7864861

8-7885544
i-79o6l3°
8-7916610
8-7947014
8-7967313
4-7987519
8-8007631
8-8027653
8-8047583
8-8067421
8-8087172
»•810683,
8-8116407
4-8145X9,
4-816519,
8-8184608
«•«203838
••'•812148,
£•£141046
S-Hi6ioi
^•8179911
•(•8198741
<-8j 17478

4-8409977
1-042814^
4-8446417
Co t an ?•

Diff. Cotang.
11-1806042
11-2781937
11-1757965
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9-6738730
9-6468714
9-6100129
9-5933*33
9-5667711

Sécant

lang.
874887
-877818
-880749
0883681
?8866ii
-889544
1:1891476
5895408
1898341
-.901173
-904206

ï 907138
,910071
/.913004
,915938
,918871
r^ii8o4
9*4738
,927672
930606
-,933540
"93<>474
939409
-94̂ 344
-945278
-948213
»9S «Ч1

«
,954084
957019
959955
.,961890
965826
,968763
.971699
>974

6
35

Л97757*
.980509
-983446
.986383
989310
991157
995194
--998133
1001071
1004009
1006047
1009886
1011814
1015763
1018702
1021641
1014580
10175*0
1030460
1033399
1036340
1039280
1041110
1045161
1048101
1051041

Cotan

Lotung.
11-430051
11-391885
II-353970
11-316304
11-178885
11-141712
11-104780
11-168089
11-131635
11-095416
11-059431
11-013676
10-988150
10-951850
10-917775
10-881911
10-848288
0-813871
0-779673
0-745687
10-711913
10-678348
10-644992
10-611841
0-57889?
0-546151
0-513607
10-481261
0-449111
0-417158
0-385397
0-353827
0-321447
0-11)1155
0-160249
10-129418
10-198789
0-168331
10-138054
10-107954
10-078031
0-048183
0-018708
9-9893050
9-9600714
9-9310088
1-9011125
9-8733823
9-8448166
9-8164140
9-788173*
9-7600917
9'73

11
?i3

9-7044075
9-6768000
9-6493475
9-6110486
9-5949011
9-5679068
9-5410613
9-5143645

Tang.

Secant
1-0038198
1-0038454
1-0038711
1-0038969
1-0039227
1-0039486
1-0039747

ï -0040008
1-0040170
1-0040533
1-0040796
1.0041061!
1-00413161
1-0041592
1-0041859
1-0042117
1-0041396
1-0041666
1-0041937
1-0043108
1-0043480
1-0043753
1-0044028
ï -0044301
1-0044578
ï -0044455
1-0045132
1-0045411
1-0045690
1-0045970
1-0046151
1-0046533
1-0046815
1-0047099
1-0047383
1-0047669
1-0047955
1-0048141
1-0048530
1-0048819
1-0049108
1-0049399
1-0049690
1-0049982
1-0050175
1-0050569
1-0050864
1-0051160
1-0051456
1-0051754
1-0051051
1-0051351
1-0051651
1-0051951
1-0053154
1-0053557
1-0053860
1-0054164
1-0054470
1-0054776
1-0055083
Cofetv

Verl.
0038053
0038307
0038562
0038*17
0039074
0039331
0039589
0039848
004010*1
0040369
0040630
0040893
0041156
0041420
0041685
0041951
0042117
0042485
1041753
0043011
0043292
0043563
0043835
0044107
0044380
0044655
0044930
0045205
0045482
0045760
0046038
0046317
0046597
0046878
0047160
0047443
0047716
0048010
0048195
00481581
0048868
-1049156
0049444
0049734
0050014
0050315
0050607
0050899
0057193
0051487
0051783
0051079
0051375
0051673
0051971
0053171
005301
0053873
0054175
0054477
0054781
Coverí

bj

*54
*55
»55
*57
*57
*5-
*59
160
161
161
263
263
264
265
260
266
2Й8
268
269

17C

171
172
272
*73
*75

*75
*75
*77
278
17»
279

1ÜO
l8l
l8l
183
183
284

28856
287
288
288
290
190
191
191
191
194
194
196
196
196
198
199
»99
301
301
301
301
304

D.

Colme
9961947
996169^
9961438
«61183
9̂60926

)<)< 0669
596041 1
9960152
9959892
9959631
9959370
9959'07
9958844
9954580
«58315
9958049
995?7»3
J9575M
)9S7*4r
)95

Л
978

J95Ú708
9956437
^956165
995J893
99155620
W 5 345
>9S5°7o
9954795
W45'8
9954*4°
14 53962
«53faS.4
99534°3
9953112
)95l84o
995*557
9951174
9951990
W 705
9951419
9951131
9950844
99Wi6
9950166
99499769949685
9949393
9949101
9948807
9948513
9948117
9947911
9947615
99473*7
9947018
9946719
994*4*8
9946117
9945815
99455*3
9945219
îne

бо
5958
57
56
55
Ч
53
5*
5«
50
49

£
47
46
45
44
43
4
г

+ i
4'>
59
38
37

Í!L
35
34
33
3*
3'
?o
z 9
iS
*7
16
25
*4
13
21
11
2O

»9
i«

17
16
'5
'4
«3
ii
ii
IO

I
7
6

5
4
3
i
i
o
T



J Des;. Loo. SINES, be.
Г

q
t
t
3
4

6

1
8
9
•o
ti
ta

'3
Ч
'5
16
'7
i8

'9
»0

ii
li
»3
?4
»J
16

»J
iS
г
9
3o

ji
3l
33
3t
3S
30

37
38
39
to
tt
ti

t3
tt
ti
t<>
t)
t*

t9
50

Si
S3
5t

<5
56
57
58

ë

Sme
8-9401960
8-9417376
8-94317438-9446063
8-9460335
8-9474561
8-948X739
^•9^01871
8-9516957
8-9530996
5-954499-5-955894«
S'9\ 71843

8-95*6703
5-9600517
»•9614288
3-9628014
8-9^41697
8-9655337
8-9668, 44
8-9681487
8-9695999
3-9709468
8-972189.;
8-97361»:
8-9749024
8-9761916
i-9776i88
i"97894o8
i'98oi589
8-9815719
8-9828819
8-984V88«
3*98549 lo
5-9867891
8-9880834
8'9893737
8-1)906601
8-9919419
'"9931217
'•9944968
5-995768I
«-9970-J56

«•9981994
e'9995595
9"ooosi6o
9-0010687
9-0033179
9-0045634
9-0058053
9-0070436
9-ooSt7g4_
9*00911096
9*0107,74
9-oii96i6
9-0131813
9-014399.5
9-0156135
9-0168139
9-0180309
9-oi9l146

Boline

bitt.
14416
«4367
14310
14171
14116
14178
14131
14086
14039
1399-;
1 3949
13903
ï i86r
13814
'3771
13716
13683
13640
"3597
'3553
13511
13469
134*7
M385
'3344
13301

13210
13181
13140

13060

11981
i*943
11903
11865
12817
12788
11751
11713
1167-;
116 18
11601
11565
•-•i-»;11491
'•Ч55
11419

11383
i*34«
11311
ni?»
1114*

I1I73
Ш39
I1I04
11070
11037

Piff.

Coice.

11*0597040
11-0581614
11-0568157
"•0553937
11-0539665
'••°5*5439
n -о 51 1161

11-0497119
11-0483043
11-0469004
1 1 -045 5009
11-0441060
11-0417157

11-0413197
4-0399483
11-0385711
11-0371986
1 1-0358303
11-0344663

11-0331066
11-0317513
11-0304001
11-0190532
11-0177105
1 1 -0163710

1 1-0150376
11-0137074
11-0113811
11-0110592
11-0197411
11-0184171

11-0171171
11-0158111
11*0145090
11*0131109
11*0119166
11-0106163

11-0093398
11*0080571
11*0067783
11-0055031
11-0042319
11.0019644

1 1*0017006
11-0004405
10-9991840

ю-99793'З
10*9966811
IO-9954166

10-9941947
10-9919564
10-9917116
10-9904904
10-9891616
10-9880384

10-9868177
10*981-6004
10*9843865
10-9831761
10*981969;
10*9807654

Verledf.
7-5803891
7-5831778
7-5861568
7-5890163
7-5918864
7-5947370
7-^975783
7-6004103
7-6031331
7-6060468
7-6088513
7-6116468
7-6144333
7*6171109
7-6199796
7-6**739S
7-6154906
7-6181330
7-6309668

7-&33f)
9
2p

7-6 764086
7-6 »91167
7-6418164
7*6445078
-6471908

7*649865';

7*6515310
7-6551903
7-6578404

7-6604825
7-6631166

7-6657417
7-6683608
7-6709711
7-6735735
7-4761681
7-6787550

7*6813341
7-6839058
7'6>!б4б97
7-6890160
7-6915749
7-6941161

7-6966501
7-6991767
7-7016959

7-7041078
7-7067114
7-7O9iooS

7-7117001
7-7141831
7-7166591
7-7191181
7-7115900
7-7140450

7-7164930
7-7189341
7-73H6Í3
7-733795«
7-7361164
7-7386303

Secant l Coverf.

lang.
8*9419518
8-9434044
8-9448513
8-9461954
8-9477338
8*949 1676
8-9505967
8-9510111
8-9534410
8-954ÍÍ564
8-9561671
8-957б735
8-959

0
754

8-9604728
8-9618659
8-9632545
8-9646388
8-96601^8
8-9673944

8-9687658
8-9701330
8-97I4959
8-972X547
N•9741091
4-4755S97
8'97'19обс
8*9781483
S-979586-,
8-9809206
4-981150:
4-9855760
8-9848991
8-9861173
^•9875317
8-9888411
8-990148;
8*9914514

8-9917503
8*9940454
)
>-99

|
!ЗЗб7

8*9966143
8*9979o8i
8-9991883

9-0004647
9-0017375
9*0030066
9*0041711
9'oo5 5 34

е
'

9*0067924
9-0080471
9*0091984
9*0105461
9*0117903
9*0130310
9*0141681
9-0155011
9-0167315
9*0179594
9*0191831
9*0104033
9-0116101

Ditt.

14516
'4479
14431

'43«4
14338
14191
14144

14199
14154

14063
14019

'393-
13886
4*43
13800
4756

13671
y6i9
ï -»ЧК1 35

a8

'3545
'3-!05

'344
T 1 эЧ >1
33

S1

4341
1
3J-

J
'

13162
13221
13181

13104
13066

11989
11951
11913
[2$т6
11838
iiSoi
11764
11718
11691
11655
11619
11584
11<47

11513
11477
11441
1*407
11371
11339
11304
11169
11137
I12O1

11169

Cotang. 1 Diff.

Cotang.
11*0580481
11-0565956
11-0551477
11-0537046
11-0511661
11-0508324
11-0494033
11-0479789
11-0465590
11-0451436
11-0437318
11-0413165
11-0409146
11-0395172
11-03X1341
11*0367455
11-0353611
11-0339811
11-0316056
11-0311341
11-0298670
11-0185041
11-0171453
11-0157908
11-0244403
11-0130940
II-OH7CI7
11-0104135
11-0190794
11-0177493
11-0164131

1 1-0151009
11-0137817
11*0114683
11-OMM79
11-0098513
11-0085486

11-0071497
11-0059546
11-004063 •)
11*0033757
11-0010919
11-0008117

•0*9995353
•0*9981615
10-9969934
10-9957179
10-9944660
10-9031076

10-9919519
10-9907016

10-9894539
10-9881097
10-9869690
10-9857318

10-9844979
10-9831675
10-9810406
10-9808169
10-9795967

10-9783798

Tang.

Coverf.
9-9603967
9-9601588
9-9601109
9-9599819
9-0598449
0-9597069
9*959564«

9-95943
06

9*9591915
9-959M43
[1-9590160
9-9588777
9-95^7394
9-9586010
0-9584616
9-9581142
9*9581857
9-9580471
9-9579086

9-9577699
Г9576313
9-9574916
9-9573539
9-9571151
-.•9570763

9'95
6
9374

9-9567985
1-9566(1)6
9*9565206
/9563816
9*9561415

/9461034

9-9559643
>-95$8i5i
9-9556854
9-9555466
9-9,- «14073

9-9551680
9-9551186

9-954989*
9-9548497
9-9547101
0-9545706

9-9544311
9-9541914
9-9541518
9-9540110
4-953

s
7*3

9-95373*5

9-95359*?
9-9534528
9-9533119
9-95317*9
9'95303*9
9-9518919

9-95175*8
9-9516117
9-951471-;
9-95*33*3
9-9511911
9-9510518

Verfedf.

becani
10-0016558
10-0016668
10-0016780
10*0016891
10-0017003
10-0017115
10-0017118
10-0017340
10-0017454
to

k
ooi75<>7

10-0017681
10-0017796
10-0317911

10-001X016
10-0018141
10*0018157
10-0018374
10*0018490
io*coi86o7

10*0018715
10*0018841
10-0018960
10-0019074
10*0019198
10*0019317
IU-COI9437
10-0019557
10-0019677
10-0019798
10-0019919
Ю-001004Г
IO'OOlOl6l

10-0010184
10-0010407
IO-OOÜO530
10-0010653
10-0010777
10-0010901
10-0011015
10-0011150
10-0011175
10-0011401
10*0011527
10*0011653
10-0011780
10-0011907
10-0011034
10-0011161
10-0011190
10-0011418
10-0011547
10-0011677
10-0011806
10-0011936
I o-ooi 3067
10-0013197
10-0013318
10-0013460
10-0013591
10-0013714
ro-ooij8£7
Cofec.

ЕГ

no
111
III
111
111
"3
in

"4
"3
IM

114
"5
"5

"5
110

117
116
117
llfi

"7
118
"о
119
119
no
no
IIP

in
in
in
na
111
•*1
43
113
»4
114

114
'*5
1*5
116
116
lift

1*7
47
47
118
118
118
119
>3o
119
130

TMO
«3»
Ml
'3*
'3»
t33

b.

. +.. 059)
Cohnc

9*9983441
9-998333»
9-99831*0
Г9?83'09
9-998*997
9-998*885
Г998177*

9-9981660
9-9981546
9*998143,

9-998i3i8
9*9981104
9-9981089

9-99SI974
9-9981859
9-9981743
9-9981616
9-9981510
9-9981393

9-9981175
9-998» 158
9-9781040
9-9980911
9-9980801
9-9980683
9-9980563
9-9980443
9-9980315
9-998-Я-01
9*9980081
9-9979060

9-9979838
9-9979716
9-9979593
9-9979470
9-9979347
9-9979>*3
9-997)»099
9-9978975
9-9978850
9-9978715
9-9978599
9-9978473

9-9978347
9-9978110
9-9978093
9-9977g66
9-9977838
9-J9777'o

9--I977S8»
9--Î9774SÎ
9-99773»!
9-9977I94
9-9977064
9'997б933
9*Î9768oj
9-9976671
9*9976540
9-5976408
9-997«t7*
9'»g76i4j
Sine

60

3
5«
55
5t
53
51
5'
i«J
49
ÏS
47
t«
45
44
43
4«
4i
40
35
3*
37
36

35
34
33
3*
3«
3°

;s
»7
i<
«5
>4
»3
a*
»l
10

II
17
16
t;
14
ï;
IA

II
10

1

(

t

1
1
(

>

k '" КЛ л IX«.«*



í De«?. NATURAL SINES, Sec. Tab. ic>1
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Sine
> 1045185
1048178

1 1051070
j 1053963
. 1056856
1059748

5 1061641
7 «065533
j 1068425
51071318
э »074210
ï 1077101
г Ю799«|*

3 1082885
41085777
5 1088669
5 1091560

7 '09445
1

8 Ю97343

9 1ЮО13*
о 1103121
ï 1106017
2 110890!
J1III799
4 1114689
51117580
6111047
7111336
8111615
9 111914«
0113203
ï 113492
ï 113781
3 1 14070
4 "4359
5114648
6 114937
7 115116
8 115515
9 1158040
о 116092
.ï 116381
,1 иббуо

tf "6959
(4117148

A 117826
a 118115
,8 11840*1

.9 118691
о 118981
51 119170
12 "9559
Í3 »9848
'4 110136
55 120425
;6 IÏ07I.J
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59 111580
ю 111869
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L-overl.

9547 '5
951811
948930
946037
943144
940151

937359
934467

931.575
928681
915790
922898
920006

917115
914213
911331
8908440
8905548
902657

8899766
8896874
8893983
891091
8888201
888534

882420

'876639
8873748
8870858
886796
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3814Й21

58l884

881307

SSioiS
880719
880440
880151
879863

8795744
879185«
878996;
8787081

8784194
8781307

Verf.

Cofec.

5667711
5403686
514410

•4879984
•4610196
•4361033
•410518*1

•3849738

•3343006
•3091699

•2841749

•1345877
•2099934
•1855305
•1611980
•1369949
•4̂ 9200

•0889725
•0651512
9-0414553

S'9944354
8-971109

8-947905
1-924821
•901856
8-879010

8-833671

8-811176

8-788795
8-766519
8-744376
i-711336
(-700407

8-678588
8-656880
8-635181
5-613790
3-591406
8-571129

8-549958
3-518892
8-507930
8-487072
3-466316
8-44c,66i

8-41540
8-404658
8-384306
8-364053
8-343898
8-323841

8-303881
8-184017
8-164148
8144574
8-124995
8-205505

Secant

Tang.

051042

056925
059866
062808
065750
068692

071634
074576
077519
080461
083405
08634$

089291
09113*
095178
1098121
1101066
404010

1106955
409899
411844

111873,
42168

42462
112757
43031
"3346
43641

43935
114230
44515
114819
45444
115409
45703

45998
11629;
116588
116883
117178
47473

4776-7
118062
"8357
48652
118947
49242

"9.537
14)832
110127
11041;
I107IS
121013

111308
12160;
11189,!:
111194
122481
121784

Cotan

Cotang.

5143645
4878149
4614116

•43543'
•4о«;оз84
•383066;

•3572355

•33'545°
•3059936
•2805802

•2301627
•205156*

•1802838
•'55543

f
'

•1309348

9-081107,
9-0578867

'/0337933
9-0098261
8-9859843
1-9622668
1-9386726
1*9 l í i 009
8-8918505
8-8686206
[-8455103
8-8225186
8-7996446
8-776887
8-7542461
Ь'73'7'98
8-7093077
8-6870088
8-6648213
8-6427475

8-6207833
8-5989290
8-5771838

8-5340172
8-5125943

8-4911772
8-4700651
8'44

8
9573

8-4070515
84862511;

»465553«
8-.344955Í
8-314457-
8-30405ÜC
8-2837571
8-163554-
8-243448
8-2234384
8-203523;
8-1837041

8-1443464

Tang.

Secant

•0055083
•0055391
•0055699
•0056009
•0056319
•0056631
•0056943
1-0057256
1-0057570
1-0057885
1-0058200
1-0058517
1-005883*
1-005915^
1-0059471
1-0059791
i -0060 1 1
1-0060435
1-0060757
1-0061081
1-0061405
1-0061731
1-0061057
1-006138*
1-0062712
ï -0063040
1-0063370
1-0063701
1-0064032
1-006436*
1-0064697
1-0065031
1-0065366
1-0065701
1-0066039
1-006637
1-006671,

1-006705*
1-006735
1-006773

1-006841
1-006876
1-006910
1-006945
1-006975
1-007014
ï -cx>7o4<
1-00708*
1-0071 1«
1-00715*
1-00718«
1-00712*
1-007160
1-007295
1-00733!
1-007366
1-007402
1-007438
1-007473
1-007509

Cofec

Verf.

547»!
5̂ 086

05539'
055697
056004

056611
056930
057240
057551
057864
058177
3058490
058805
059 lir

059437
059754
060072
060390
0647 ic.
061031
061312
061674
061997
062521

06164 5
062971
0063297
0063614
0063953
006428
006461
006494
006517
006560
006593
006617
006660
006694
006727«
006761
006795
00681«
006863
006897*
006931
006965
007000
007034
007069
00710
007138
007172
007107
007242
00717
007311
00734
0073«
00741
00745

Cove

D.

5

06

08
°9

10
12
12
13

15

15
17
17
18

2(

21
2 1

22

13
2.

26

l6

28
2

2Í

13

33
33
33
33
33

33
33
33
53
33
33
34
34
34
(4
Ж
34

34
34
34
34
34
34
3
35
35
35
3

1

ofme

945219
44914
944609
944303

94368*
943379
943070

942448
942136
941813

94'5'°

94" 9 5
940880
940563
940246
939928
939610

9392 IIP
938969
938648
938326
938003

9937679

9937355
9937029
9936703

9936047

!>9357'9

99353^9
9935058
9934717
9934395
9934062
993371«

9933393
9933057
9931711

993104
9931706

9931367
9931016
9930685
9930.34*
9919999
99*9655
9929310
9918965
9918618
9918171
9917911
991757.3
9917114
992687;
9926521
991616«
9915816
991546»

Sine

6

5
4
3
ï
ï
о

9
S

6

5
4

3
1
1
0

9
8

i
2

i
о

I:
7
6

5
4
3
i
i
о

'•'



6Ъег..- ' "" Loo. è lKEs , írc. • ' • •"-> (í6íT
Г

0

J
1
3
4
5
í

7
8
9

'o
'i
'z

'3
"4
M
16
'7
Ia

'9
Jo
il
Î2

M

?4
-5
Z6
17
18
29
3^
3 >
3i
33
34
35
36

37
3»
39
4o
4i
4г
Ï3
*4
45
»<•
*7
48

49
Só
Я
Si
Si
54
S5
5<>
57
58
59
6(

Smçí
9 ~oi 9 ».346
9-0104348
9-0216:318
9-0228254
9-0240157
9-0151017
/-1263865

9-0275669
/0287442
9-0299181
9-0310890
/0^22567
J' r>3^^211

9'.J3458l5
9-0357407
/0368958
j-o.jSo477

/0403424
9-0414852
/0426249
9-0437617
9-0448954
/046026;
/0471,38
J'04^2-86

/O494oo5
9-0505194
/0516354
9-0527485
ro^üjüi»

9-0549661
9'( '56o7o6
9-0571713
9-05X1711
9-0593672
9*06114604
9-4ÍH 5509
9'"б1бзХ6
5'c'637i3S
9-0648057
0-0658851
9-0669619

8-1-6803(10
9-0691074
9-0701-61
9-0711421
9-0723055
9^733663
9-0744244
'•)'°754799
9-076531,
9-0775832
9-0786310
9-0796762
9-0807189
9-o8 17 590
9-0X171)66
^838317
9-0848643
9^58945

^ofinc

та
I2OO1

"97°D936
"9°3

11838
u 04

"773
' 1 74"
1Т7°8
"677
II 4^

11582

1 1 5 5 1
11519
1 1489

"45*
114'' 8

' 4 У 7
1I36S
'437
1 1 зо-;
М177

24
ï 1.19

1 1 l(:0

1110}

К45

O'jXS
0961

09.3-

•* -
0877

10791
10767

1074
10687

10634
10608
1058!

' О 55ч
10530
10503
10478
10452

10401
10376
1035«
I03'<'
10301

'biff.

Colec. |Verfedf.
10-9807654
10-9795652
10-9783682
10-9771746
10-9759843
10-9747973
10-9736135
10-9714331
10-9712558
10-9700818
10-96891 10
10-9677415
10-9665788
10-9654175
10-9641593
10-96 31 042
10-9619523
[o-y6oSo}4
10-9596576
10-9585148
10-9573751
10-956238!
10-95 5 1<46
1.--9539719
10-952X462

1 0 - 0 5 1 7 2 1 4
10-950599?
10-9494806
10-4485646
Ю-947Ш5
10-046 I4i j
10-445053,,
10-9.) ) )i«4
10-941817;
10-9417189
10-9406328
10-9395396

10-9384491
104)373614
10936176;
'0">35'947
i o i 9 3 4 J i 4 X
io- 1330381
10-9319640
1 1 -o 30892 f
ï , -929X239
10-9187579
10-9176945
10-9266337

1(1-9255756
10-9:4-5201
10-9134671
10-922416!
10-911 i6i)t
10-920 ;2;8

10-919181 1
10-9181410
10-9171034
10-9161683
10-915457
10-914101; ï,

Secant

7-738(1303
7-7410375
7-7434380
7-7458319
7-7482192
7-75059'«
7-7<i974»
7 ' 7 < 5 3 4 ' 9
7-757705'
7'76oo;So
7-7614064
7-7647485
7-7<>7o843

7-769448
7 - 7 7 ' 7 3 7 '
7-7740541
7-7763(49
/•7786696
7-7809682
7-7832607
7-78i547.i
7 -7878276
7-7901020
7'7УАГ/°5
7-79463 ?'
7-79 f l»897
7-7991405
7 - 8 0 1 3 X 5 ;
7-805(1246
-•8058580
7-8080856

,'8103075
7-8115137
;-8i47343
-•8169392
-,-8191 386
7-S'i (33S3

7-M35!01;
7-8157051
7-8178804
7-8300521
7-8322185
Г -8 54 5 794
7-8365349
-•8386851
7-8408299
7-8419695
7 - 8 4 5 1 0 5 7
7-8471?: Г
7-»4955б<;
7-8514751
7-85558X5
7-8550968
7'8;779i).)
7-8508980
7-8619910
7-8640789
7-866i6i8
7-Ч6К1397
7-8703116
7-8713806

С over f.

Tang.
9-0216101
/0228338
9-0240441
((•0151510
9 -02 64 54s»
9-0276551
9-0188524
9-0300464
/0311373
./0324240
9-0336093
,/034740(1
9-0359688
9-057143«,
9-0.^83150
1)-°ЗУ4к48
/0406500
9 -04 [S 44
9-0429731
9-0441299
/0452836
/0464343
./04- ?8 ai
9-0487270
./.4<f8689
./о 5 10078
9-0521439
9-053277'
1/0544074
9 -05;; 349
9-0566;');

9.-0577Ы.1
9-0589002
9*0600164
9-0(11 1197
9-0612403
9-0633482

9-06445 И
с/об ;; 5 5й

1/0666553
9-0677522
9*0688465
9-0699381
9-сл 10170
9-0711133
9-0751909
9-0742779
1/0753563
9-0764521

9-077504
./078576o
9-0-96441
./0807096
«/0X1-71(1
(/,-82833'
9-08)8911
9-0849466
9-0859996
9-0X70501
9-088098 1
9-0891438

Diff.

12136
11103
12069
12038

11971
11940
1 1 909
11876
.1844
11813
1 1782
11751
i I7í<i
1 1089
1 1658
1 1618
11597

"537
1 1 507
11478
11449
11419
1 1389
1 1361
n 332
1 1 з°.з
1 1275
1 1246

11189
1 1 162

"4?
I IK'6

1 1079
11051
11013
10997
109(19
'0943
10916
10889
10863
10836

10784
10758

10707
10681
10615
10630
1060;
locXo

I O Ç 5 5
10530
10505
10480
10457

Cotang.lDiff-

Cotang.
10-9783798
10-9771662
'0-9759559
10-9747490
10-9735452
10-9713448
10-9711476
10-9(194536
10-9087017
10-9675751
10-966 3907
10-9052094
104)6403 12

Io-«j0l8 5(11
lo -yrti 6 841
10-96051 ;:.
10-959.3494
ro-y<SiSJ.6
10-9570269
(4-9558701
10-9547164
10-953SU57
ro-.j5i4i79
10-9512730
10-9501 31 1
10-9489912
10-9478561
1 - 9 4 6 7 2 2 9
10-9455926
1 0-94446 51
' 0-943 34°5
10-9412187
10-9410998
10-9309X3'

10-937 .597
10-9366518
10-9355467
10-9344444
I0'933344"
10-9322478
10 '931153^
IO'9 300619
io-.)iX973c
10-9178867
10-9268031
10-9257211
10-914(1437
ю-91з;б79

10-9124947
10-9114:40
10-9103551
10-9192904
[o-.ji8i274
10-9171669
10-916108^
10-9150534
10-9140004
10-9129499
10-9119019
10*9108 5&î

Tang.

Covcrf.
9-9510518
9-9519115
9-9517711
9-9516307
9-9514902
9-95449:
9-9512091
9-95 10686
9-9509180
9-9507874
9-9506467
./9505059
9-91:03651
9-91502243
0-9500835
4-9499416
9-949*016
9-9496607
9-049 ; ï 9(1

9-9493780
'/'H9-47?
9-9490963
9-y44955i
9-9488139
9-0486726

'/У48Ч4
9-9483899
./948486
9-9481071
9-9479656
9-9478141
9-9476815
9-9475409
'/94' 3993
9-9471576
9-9471 '5v
9-9469741

9-9468323
,/9466904
1/9465486
9-946406^
9-9461646
1/9461221'

9-9459806
9-94583X5
9-945696;
У У 4 5 5 Ч 1

>X9454 I I 9
9--J4516I/

9'945 '173
9-94498SO
9-9448416
./9447001
9'9445577
У94441.51
9-9442716
9-9441300
9-9439»73
9-9438446
9-9437019
9-9435591
Vcrfedf.

Secant
10-0023857
10-0023989
10-0024113
10-0024257
10-0024391
10-002452;
10-0024660
Ю-ОО147У5
10-0014931
10-0015067
10-0025103
10-0015340
10-0015477
10-0015614
10-0025752
10-0015890
10-0016019
10-COl6l6-

10-0016307

10-0026446
10-0020586
10-0016717
10-OU16868
ю-оол 7oon
10-402715.

ii>-ooi7i<)i
10-0017434
IÒ-OM7577
10-002772..
10-0017863
Io-t>oi8oo-
10-0018151
10-0018196
1 0-OO2 844 1

10-0018586
10-0018,732
10-0018878
10-0029024
10-0029171
10-0019318
Ki-ox- 1946;
10-002961 Î
io-0'-'2976f

10-0019910
10*0030054
10-0030108
10-0030358
10-0030508
10-00306 58.

10-0030801;
10-0030960
1 0-003 im
10-0031264
10-0031416
10-0031 569

10-0031722
10-0031875
10-0031029
10-0032183
10-0032338
10-003149-

Cofcc,

L>.

«3»
44
44
44

45
1 35

136
• 36
136
41
4<

4»
,38
4У
48
14.,

140
141
141
141
141
141

141
'43
'43
4j
'44

•45
4-1
'45
146
,46
146

'4/
"4"
4<
14^
140
'49
149
'49
1 СЛ

150
'.•j"
151

'S1

J il
'52

'4

•54
'54
'55
'55

D.

Coime

9-997*i43
9-997601 1
/9975877
9-9975743
9-9975009
9-99754"5
9-997534.1
9-9975205
9-9975069
9-9974333
9-9974797
9'99 74660
'/9974. -UJ
9-99743X4
9/-99 7414»
9-9974110
9-9973У71
9'9»7з8зз
9-9973693

9-9973554
У99734Ч
9-9973273
9--997341
9-9972991
9-9971X50

4-9971708
9-9972566
9-997144
9'997ii8o
9-997147
4-997 '993
9-9971849
9-9971704
9-997'559
9-99714Ч
9-9971168
9'997'fil
9-9970976
9-9970819
9-9970681
9-9970535
9-9970387
9-9970239

9, '99 70000
9-9969941
S-9969792
9-9969641
9'9ч6949»
9-9969341

9-94)69191
9'M69f4o
9-99688*8
9.-99687J6
9-9968584
9-996843 •
9-9968178
9-9968115
9-9967971
9-9967817
9-996766»

6o

II
$
Si
54

53
5-1

S'
5°
424*S

?
?

44
41
4»
4'
40
39
3»
37
36

35
34
33
?»
3.«
30
*218
27
16
15
•4
»3
ia
il
10
«S
18

17
16
'5
4
> 3
ii
ii
la

1
7
6

,5
4
3
t
1

9-9967507 o
•àine T



7 Üej/. NATURAL SINES, Sec. Tab. id
7"

0

I
I

3
4

6
7
8
9
Ю

ii
11

Ч
Ч
'5
i6
17
ï1*

'9
2O

21

22

M
ч
M
26
Î7
28
i У
3"

3'
j*

33
?4
?;
3'"

3/
38
39
40

4
1

41

43
44
45
46
47
48
49
S»
5i
5*
53
54

%

II
59
60

Sine
I21Ü69J

1221 581

1124468
1217355
(130241
I233I1Ü

1 2 Vo";
113*1)01
1*4178*
1144674
114/560
/250446
Ч533П

125621,1
1259104
1261990
1264875
1267761
1 170646

127353'
1276416
1279302
1282186
1285071
1187956

1290841

'l'H72i

1296609

1299494

40237
s1

1 305262

1 3-j.S 146
1311030

Ч' 39 Ч
Г31679;
1319681
132*564

'3*5447
Ч»»33"
'ЗЗ'1'З
'3J4°9

6

1336979
1339862

"34*744
134561?
I 348509
«35139»
1
 354*74
»357'5

Л

1360038
13Й1919
1365801
1368681

I37í564
'374445
'377317
1380208
1383089
13«597

Г

1388850
М9'73'
Colîne

Dit.

:S8X
2887
2SS7
2886

28S;
1887
28X6

28S-
2886
1886
zUSft
íSSft
-8Í6

2«86

2846
288ç
-886
2885
1885
288-;
2886
2884
2X8;
-S «5
28-i;
!?Ч

4

-8«4
2SS

5

2SS
4

2ÜÜ4

1884
28842883
28X42^84
238 î
288j
2883
2883
2883
iS432883
28X2
2883
2882
2883
2882
2882
2882
1881
2882
2881
2881
2881
2882
2881
2881
1881
î88c
288;

Dit

Coverf.
8781307
8778419
877553»
8772645
•(769759
8766871
8763985
8761099
<J75S*ii
8755316
7̂52440
7̂49554

8746668

87437^2
7̂40896
'̂738010
•!735

1г
5

8732139

^719354
8726469
8713584
8720698
Í7I78/4
8714929
8711044

8709159
•i 706275
8703391
8700506
8697621
8694738
8691854
8688970
8686087
Í6S3203

»680319
8677436
«74553
8671670
«68787
8665904
8663021
8660138

8657156
Ü654373
8651491
8648608
8645716
8641844

8639962
8637081
8634199
8631317
8618436
8625555
•4622673
8619792
86i69Ii
8614030
8611150
8608169
Verf.

(Jolec.
8-2055090
8-1861157
8-1668145
8-1476048
8-1284860
4-1094573
8-0905182
8-0716681
8-0519062
4,0341321
8-0 1 56450
7'W445
7-978729*

7-960400}
7-941'55б
7-923995,,
7-9059179
7-8879M8

7-8521821

7
-1
<344335

7-8167656
7-7991778
7-7816697
7-7642406

7-7468901
7-7296 1 76

7-714117
7-6953047
7-6781631
7-6612976

7-6444075
7-6175913
7-6108516
7-594184?

7-57759"
ь

7-5610713

7-544
6
i3<>

7-5181478
7'5 "9437
7'4957ю6

7Ч7954
8
*

7-46345''°

7-4474335
7434803
7Ч'55959
7-3097798
7-3840318
7-'з 68 3-511

7-3517377
7-337'9°9
7-3117102

7-3062954
7'2 90946"
7-1756616

7-1604417
7-245*859
7-i30i94

f

7-1151653
7*100199^
7'iS5Z9

(
'5

Tang.
1127846
1230798
'V3375*
1136701;
1239658
1242611
1245 566

1248520
1251474
1154429
1157384
i ï 603 j 9
12б;294

1266249

1269205

1272161

I2751I7

1278073

IlSlOjO

1283986

1156943

11899°°

1292858

1295815

1198773

1301731

I 304690

1307648

1310607

1313566

1316525

1319484

Ч"444
1325404
1328364

"31'. î*4
Mi4i^5
1337246
1340207
1343168
1346119
1349091
'35*05?

"355DI5
'35797*
1360940
1363903
1366866
1369830

'371793
"375757
1378721
1381685
138465.:
138761 ̂

1390580
'393 545
139651'
1399476
1402441
14O540Í

Secant (Cotíin.

Cütang. Secant
»-,443464
8-1248071
8-1053599
8-0860041
8-0667394
8-0475647
•4-0284796
8-0094835
7-9905756
7'97 "75 5 5
7-9530224
7-'./34375><
7-9158151

7-8973396
7-8789489
7-8606423
7-8424191
7-8241790
7-8062212

7-788i453
/•7703506
7-7515366
7734*"-:4
7-7171486
7-6995735
7-6820769
7-6646584
7-6473174
7-6300533
7-6128657
7-5')5754'

7-5787I79
7-5617567
7-5448699
7-5280571
7-5113178
7-4'i465'4

7-478'- 57̂
7Ч

6
'5?57

7445^855
7-4187064

7-4123978
7-396 159J

7-3799909
7-3638916
7-3478610
7-3318989
7-3160047
7-3001780

-•2844184
7-2687255
7-2530987
7-1.375378
7-2110412
7'lo66l 16

7-1912456
7
-
'759437

7-1607056
7-1455308
7-1304190
7-115369^

Tang.

1-0075098

1-0075459
1-0075820
1-0076182
1-0076545
1-0076908
1-0077273

1-0077639
1-0078005
1-0078371
1-0078741
1-0079110
1-0079480
1-0079851
I'OO8O212

1-0080595

1-0080968

1-0081343

1-0081718

1-0081094

1-0082471

1-0082849

I'008j22H

1-0083607

1-0083988

1-0084369

1-0084752

1-0085135

1-0085519

1-0085904

I-O086290

I-COS6676

1-0087064

1-0087451

1-0087841

1-0088232

1-0088623

1-0089015

1-0089408

1-0089801

ГОО9О1 96

1-0090592

1-0090988

1-009138 1

1-0091784

1-0092183

1-009158)

1-0092984

1-0093386

1-0093788

1-0094192

1-0094596

1-009500!

1-0095408

1-009581 5

1-0096123
1-009663 1
1-0097041
1-0097452
1-009786:
1-009827^

Coiec.

Verf.
0074538
0074893
0075149
0075606
0075963
0076311
0076681
0077041
0077401
0077763
3078126
0078489
0078553
0079218
0079584
0079951
0080318
0080686
0081056

0081426
0081796
)o8;i68
^0X2541
0082914
.108328«

J083&63
J084O39
0084416
«84794
0085172
0085551

0085931
лэ8&з!1
0086694
0087077
•087460
0087845

1088230
1088616
0089003
0089390
-089779
0090168

0090558
0090949
"091341
0091734
0091117
0092511

0091917
0093313
0093710
0094107
0094506
0094905

0095306
0095707
c.ogbio-.j
009651 I
0096915
0097319

Coverf.

U.

355
356
357
357
358
|6o
360

|6o

362
363
363364
365
366
367367
368
170
37°

370
37*
373
373
374
375

376
377
378
Î78
379

381
381
383
38j
3*5
J85
386
3*7
3«7
38'J
389
390

391
)9»
393
393
395
395
396
397
397
399
399
401

401
401
401
404
404

D.

Coline
9925461
9925107
991475-
99*4394
9924037
.»9*3U79
J9»33>9
9922959
.»922599
9922237
J9H874
9921511
9921147

9920782
9910416
9920049
9919682
>9'93'4
9918944

W'8574
)<j 1 8204
9917831
;9'7459
(917086
.»916712

»"6337
9915961
«15584
J915206
9914818
)t) 14449

9914069
.1913688
9913306
П 1*9*3
9912540
9912155

•191 1770
9911384
9910997
991061:
19102:1
^909832

9909441
9909051
9908659
9908166
9907873

9907478

9907083
9906687
9906290
9905893
9905494
9905095

9904694
9904293
9903891
99034X9
9903085
9901681

Sine

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46

45
44
43
4i

4'
4"
i U
3*
37
|6

35
34
33
3*
31
30

*9
2«

l(í

*5

*4

13
22

'9
l8

17

I6
1 5
'•1
13
il

It
IO

9

6
l
<

i
0

7
Dcg. 8a



^Deg. " boo. SiNEb, &c. (26^)

ï
0

t
a
3
4

(

7
8
9

ID
li
ti

'з
Ч
's
<0

'7
'S

"9»0

«l
13

íí
's
ib
«7
»8
ls
3o
ÎT
л
зз
H
Jj
36

37
38
3D
fc>
tl

Î̂3
ц
ts
W

?
»9
Sc
St
Sa
S3
5i

ä
57

S*

S»&c
»s,

>

üine
7-0858945
9v86i)i»i
9-087D473
.) -0889700
Г"8999о;
9-0910081
9-orji г 37

9-0930367
j-0940474
9-0950556
9-0960615
^0970651
9-0980661

9-0990641
J-ro.-o6l6
9-1010558
9' 101047 7
9' I fM°373
9'1"4о»4б

)' in 5009(1
9-1059924
J-iubijTi9
9-1079512
^"'08917^
'"'099010

0-448726
»•'118420
J' ' I2809Î

9-437742
4-1147370
JMU697;

9Ч;6б5б1
9'Ч76щ
9-'i8íf.6-
»•'195188
9-ifo4rj-<Si
2^314167

9чц3б!4
S'iï33o6i
'•' ЧЧ77
»•'i5'87i
'•461146
2^»7o6oo

2!U-9934
9-489247
'|«»98cj9
9 '307811
9>'3>70^4
2^3i6t97

'.''JBSSog
9 '344701
r i353875
9-'Збз018
9''37»l6i
2 ĵjji7j

'''390370
''.'399445
9'4o85oi

'2*453-1
1 f 6Í55
2J435553

Define
«p

Ditt.

10176
10252
10117
10205
10179
10155
10130
10107
10082
1005.,
10036
IOOI1

9984
9965
994*
99 "J
9896
9S7Î
98 j r

9828
9805
9783
9760

9ГЗ?
9716

9694
967;
9650
9618
960-

OS»?

9563
954=
9511
9500

9479
9457

9437
9416

939 <
9374
9354
9334

93'3
9*.9»
9»73
9«5*
9*33
9111

9»93
9'73
9«53
9'33
9114
9095

9075
9056
903«
9018
8998

Diff.

Coiec.

10-4141055
10-9130779
10-9110517
10-91 10300
ro*9Tooo97
10-908991 Я
10-9079763

10-906963;
10-9059526
10-9049444
10-9030 ^:j ç
10-9^19.44.)
10-90193 5>

10-9^9549
10-8999384
io-8y!)<;442
IO-U9795ÍJ
10-4969(127
lo-S > 5 9 7 4 4

10-8949904
io-S94007(j
10-3950271
10-892048!)
10-3910728
10-890099^

lo-Sbgii .j
10-4X8158,
10-8871908
lo-SSfiiJ^
IO-XS51Û30
10-884^02 ч

1о-88зз4}К
10-8813875
10-8814333
io-8So48n
JO-8795 Î12
10-378581.)

io-S77bJ76
10-8766939
uv87<7 li*3
10-8748128

'0-873^754
1 0-8 7?. 94' H
10-8710066
10-8710743
10-8701461
10-8691 r 88
ю*8б»9з6
10-8673705

10-8664491
10-8655198
10-8646115
10-8636971
10-8617839
lo-86jS7i5

10-8609630
10-8600554
10-8591499
10-8581463
10-8573445
10-8564447

Secant

Verfedf.
7-87^3806
7-8744436
7-8765017
7-8785.450
7-8806033
7-8816469
7-8846856
7-8867196
,'•8887487
7-8^07731
7-891791«
7 -894807 H
7-8./>Si8r

7-S.;R8i3S
7-9008148
7-9028111
7-9048130
7-9068002
7-9087819

7-9107610
7-9117146
7-9l47f^S
7'9г6б6>'4
7-9186286
7-920í;S44

7'9i i<;}48
7'9-' 44s- 7
7-9 z 642 45
7-9183636
7-9301975
7-4?«i7'

7'9.ï4'".ï
7-9360734
7-9379901
7-9399017
7-9418110
7-<i417i4i
7-9456150
7-9475I07
7-9494013
7-9511898
7-9531731
7-9550514

7-9569176
7-958798»
7-9606649
7-9615190
7-9643880
7-9662431

7-9680941
7-9699414
7-9717846
7-9736139

7'975459|
7-9771908

7-9791184
7-9809411
7-9817611
7-9845781
7-9863905
7-9881990

Covcrf.

Tang.
9-0891438
9-0901869
9-0911277
9-0912660
9-0933020
9'°94335Î
9-09Щ667

9-0963955
9-0974119
9-0984460
9-099467«
9-1004871
9-10151144

9-1024191
»•1035517
9-104442..!
>• 104 5500

9-106 ^57
)-то7ч4 Ч |

j-ioS56o4
9-109.5494
f l í 0 4 5 f ) Z
rn i íV-S
9-i i2(4( i
>-" . i í333

9'i i45J13
9-1 1 4^071
9-11049(^9
9-1174724
(-1184518
9-1194291

9-1204043
Í-IH377Í
9-1113482
9-1133171
9-1142839
9-1151486

)-Ii6iin
J-I17I718
9-1281305
/1290868
9-1300413
9-1509937
9-1319441
9-1318916
9-438391
9- '347835
9-1347*60
9-1 566664

9-1376051
9-1385417
9-1394764
9-1404091
9-1413400
9-1411689

9'43'959
9-1441210
94450441
9-'459e55
9-1468849
9-1478015

Corang.

Diff.

10431
10408
10383
10361
•033<
10312

ioiS^
10164
10241
TOI IS

10194
1017;
ioi4S
10125
10103
looSi..
10057
10034
1 00 1 .5

999".
V9&s
994',

99*3
9902
9»8i

9859

9^37
9815
9794
9773
975*

9730
9709
96811
9668
</'47
9626

9606

95 S 5
9565
9545
954
95C5
9484
946.S
9444
94*5
94°5
9386

9366
934-
93 »8
9308
9184,
9170

9151
9131

9113
9194
9176

Dirt.

Cotant; .
10-910.1462
10-9098131
10-9087723
10-9077540
10-9066980
10-9056641;
10-9046335
10-9036(4?
10-902 57S i
10-90 14.4ЦС-
10-9005511
•0-8995 iiS
10-Ус;8494б

lu -89748^1
11-81/146*}
r 0-8944 4 S<:
10-8944^01.
ro-893444;
10*8924404

10-89 14j9(>
10-89044, 6
10-8X94458
10-8884492
ro-SS'745(K)
IU-S864067

10-8854787
10-8844918
[0-883 409-1
10-5815276
in-SSii^S:
10-8804709

lo-ii 79 49 4 7
10-8786227
10-8776518
10-8766829
10-8757161
10-8747514

[0-Ü73788S
io-37i8;S2
10-8718697
10-8709131
10-8699587
Ю*8б9;то65

io-n()8o458
10-8671074
10-8661600
10-8651164
10-8641740
1 0 - 8 6 3 5 5 3 4

10-8623949
10-8614583
10-8605136
10-8595908
10-8586600
10-8577311

10-8568041
10-8558790
10-854955»
10-8540344
io-843H5i
10-8511974

Tang. v

Covrri.

V9435591

4'9434l(l3
9-9432735
9- 943 13 06
9-9429870
9-941844;
4-11417010

9-9425586
9-9414154
9-9421725

•)'94lli9'
9'44 I9S5<.-
1-441-426

1-941099 ;

ЛН'556с

>'94í4i iO
1-941 2691
/9411256
/440982 i

/9408385
9-9406949

/'.Н055Ч
/9404076
/9402658
/9401101

/ 9 5 9 9 7 6 2
)-95ciSj24
•4396884
•"J95445
•9394004
•11592465

•9591114
•9589683

/9388241
9-9386800
/ 9 3 8 5 3 5 7
О'ЧзЗ 51114

9'.,3Sj47l
/9381017
Г937958з
9-937^139
9-9376694
i|-9î7|!*48

9-9373801

'/937»356

9-9370909
9-9369461
'/9368014
9-9366567

9-9365119
9-9363670
9-9362110
9-9360771
i/9359311
V9357570

9-9356419
9-9354'><>8
9-93535>6
9-9351064
9-9350611
9-9349 'IS

Verfedf.

bccant
10-0032493
!o-oo3i64V
10-0031804
10-1-03296'-
10-0033116
10-00331.3
10-0033430

10-0033488
10-0035746
10-0033904
10.0034065
10-0034111
10-0034381

0-0034441
10-0034701
10-0034861
0-0054013
0-0034184

10-0054544

10-0034507
O-C1O3 4670

^'^35833
0-0034996
0-00361 59
0-0036313

044.36487
01x156652

10-0036817
o-o(\5698i
0-0037148

10-0037314

o-oo j 748 ï
0-0037648
0-0037815
0-0037983

10-0038151
0-0058519

10-0038488
10-0038657
10-0038816
10-0038996
10-0039166
10-0039337

10-0039408
10-0039679
10-0039841
10-0040023
10-0040 196
10-0040569

10*0040542
10-0040716
10-0040889
10-0041064
io-oo4ii3<)
10-0041414

10-0041 584
10-0041 763
10-0041941
10-0041118
10-004*295
10-0041471

Cüfec.

L>.

'55
156
146
.56

's:
•57
,58

158
I5S
'59
И9
'59
1бО

160
161
161
161
i6j
161

163
if>3
163

•63
• 64
•04

164
165
1(>4
166
166
167

167
167

168
168
168
169

169
169
170
170

'7''71

171
172
171
'73
'7?
'73

174
'73
'74
'75
'75
'75

'7Ç
176
'77
«77
«77

ÏÏ7

Codnc

9-996740;

/996735»
9-9967196
9-9967040
9-9966,4(14
/9966717
9-9966470

9*9966411
9-9966154
/9966096
9*99*59 ï:
9-V96577> ;

9-91165619

/9904459
/9965199
/9965 гз8
>'99Ь4977
/9964816
9.9964654

)-99(>44->3
9-9964350
/9964167
/9964004
/9965841
9-9963677

9-9963513
9-996334s

9-9963183
9'9965oiS
/99*2851
9-9961686

/9961519
9-996l35*
9-9962.185
9-9961017
9-9961849
9-4961681

9-9961511
9-9-K>-343
9-9961174
9-9961004
9-9960834
9-9960663

9-9960491
9-9960311

9-9&6°'49
9-9959977
9-9959804
9-9959631

9-9У59451-
9-9Ч59--84
9-995-9'"
9-995893(1
9-9958761
9-9958i86

9-995-14- •
9-9958135
9-9958059
9-9957881
9-9957705
4-99-*-;-ii

• Sine

60

11
57
56
55
54

53
51

5'5°

^
4«

47
46,

45
44
43

*1
S

40
39
>S
5 7

5"
35
34
33
31

f

3°
*9
2b

»7
26

Î5
»4
••3
11
11
10

'9
18

17
16
'S
M
'3
11
II
to

?
6

4

i
i
о

>



BÜCK. NATURAL SINES, &c. Tab. to
ï
0
1
г
3
4
5
6

7
8

9
lo
II
12

<3

M

>5
16
ï?
18

П?
10

21

11

»3
»4

15
16
ï?
18
29
1°
3'
31
33
34
35
36
37
38
39
40
41
4_i
43
44

3|4S
4l
5C
5
55
5
V

5
5

I
F

aine
39173'
394612
39749l
400372
403252
406131
409011
Г4Ц«92
1414772
141765'
1420531
J42J4IO
1416289

1429168
143Ю47
1434926
1437805
144068.:
1443562

1446440
1449319
45*'97
1455075
'457953
1460830

1463708
1466585
1469463
147234°
I4-75H7
1478094

1480971
1483848
1486724
1489601
1492477
'49ï3v?
1498230
1501106
150398
150685
150973
151260
151548
151835
151113
I524io
15269!
151985
153173
4153560
153848
Ц54'35
!'544*3
Ji 54710

5P54997
5155185
7 »5557
515585
9 «5

6l
4

0156434
Со fine

if.

81
80
80
80
80
80
Sr

80
79
880

'79
'79
879

879
Í79
879
879
878
878
«79
878
878
878
»77
878

877
378
877
«77
877
877
877
876
1877
2876
1876
1877
2876
1875
1876
287
287
187

187
287
287
187
287
28**
i87
187
287
287
187
18"
28
18
18
18
18

bi

overl-
08269
0538.3
01508
9962«
96748
93X68
590988
8s'ioK
^5228
582349
79469
576590
573/1'
570832
56/953
565074
56119?
559316
556448
5535*0
550681
547803
5449*5
541047
539170
536192
5334'5
530537
527660
514783
511906
5190*9
516151
513276
510399

8507523
8504647
8501770
84,8894
496019
8493143
49016
848739
848451
848164
847876
847589
847301
847014
846716
846439
846151
8458644
84557-
845189
84500
844714
84441
84414°
84385
84356
Vcrf

Colec.
1852965
1704556
1556764
1409587
1 163019
1117059
0971700
0826941
068277-/
0539205
0396110
015-3810
О 1 1 100 1

9970760
9830092
9689994
9550464
941 Ч9

6

9273089

9135239
8997941
8^61195
872499^
858933»
8454221

•8319642
•8185597
•8051082
7919095
•7786632
•7654691

•751316*
•7391360
•7161965
•7131079
•7002699
•687.5822
6-6745446
6-6617568
6-6490184
6-636319
6-623689
6-611097

6-598554
6-586058
6-573611
6-561111
6-548848
6-5365^2

6-524293
6-511081
6-499914
64877944
6-4757I9
6-463690

6-45,70
6-439766
6-41787
6-41601
6-40411
6-39145
Secan

ang.

05408
'Ü375
11342
14308
17276

410143
.2311 1

426179
429i47
43i"5
435084
43̂ 53
441011
443991
146961
K993'
452901
455872
45*842
461813
46478̂
467756
4707̂ 7
473699
476671
479644
482617
485590
488563
49'536
494510
497484
500458
5°3433
150640
1509383
1512358

'5'5333
1518309
1521185
1524161
1517138
153011

«53319
153617
Ч39Н
154111
154510
154808

155106
155404
155701
155994
156197
H
fi
?95

1561193
I57I9
157490
'S"««
15808
158384.

Coten

OtHllg.

153097
100382(1
0854573
0705934
0557905
0410481
0163662
0117441
9971806
9826781
9682335
9538473
9395191
92514X9
9110359
8968799
8827807
8687378
8547508
8408196
8269437
8131127
7993565
7856446
7919867
7583816
7448318
734341
7178891
•7044966
6911 562

•6778677
•6646307
•6514449
•6383100
•615125?
•6121919
6'599юЗо
6-5861739
6-5733892
6-5605538
6-5477Í71
6-5350293
6-5113396
•509698
6-497 1043
64g45 ;8
6-471059
6-459607
6-447201
6434841
6-422530
6-410163
6-398042
6-385866

6-373735
6-361650
6-349609
6-337612
6-325660
6-313751

Secant
•0098176
•0098689
•0099103
•0099518
•0099934
•0100351
•0100769
•0101187
•0101607

i -o 1 02017
1-0101449
1-0102871
1-010319^
1-010371»
1-0104143
1-0104568
1-0104995
1-0105411
1-0105851
0106180
0106710
0107141
0107573
oloSoob
0108440
•0108875
•0109310
•0109747
•011018^
roi 10612
1-0111061
1-0111501
l -o 1 1 1 941
1-0112384
1-0111827
I -o 1 1 3270
1-ОП37/5

1-0114160
1-0114606
1-0115.554
1-0115501
I-OÍI595I
1-0116400

Verl.

'097319
1097715
5098131
5098538
'098945
3099354
2099763
3100174
2100585
3100997
2101410
0101823
0101138
0101653
0103065
0103486
0103904
0104323
0104741
0105162
1̂05584
0106006
010641!
0106851
0167177
0107701
0108118
0108555
UI089ÍÍ3
0109411
0109841
ouoi;i
31 '0703
011113
011156!
Ol 12OO1
-JII2436

OIllS?!
0113308
0113745
OII4I83
OII4622
OII5061

1-0116851 011550
1-01173030(1594
1-0117755 011638
1-0118109011681
1-0118663 011717
1-0119118 011771
I-OM957
1-012003
1-012048
I '01 1094
1-0-11140
l -011106
1-011133
I-OIÍ179
1-0113*5
1-011371
[•0(1414
1-011465

Oll8l6
I0tl86o
) Э119О5
! 011950
) 011995
Ч OU040

о э«о85
ЗотзЬ
6lotn75
OlOIZllO

5(511166
1101131

Tang. 1 Colèc. [Cove

.
6
6
о?
K>7
\°9
09

il
12

Ч
1 1

'5
Je

l6

18
19
19
20

ii
11
;.

15

26
17
2

29

29

3'

3'
31
33
34
434
436

436
437
438
439
43
44

44
44
44
11
44,

44
44
44
44
44
45

4
4
4
4
4

b

olme
02681
02175
01869
01461
01055
00646
00137
99816
9944
99003
98590
98177
97761
97347
196931
,96514
'96096
895677
39Í258
894838
894416
893994
893571
891148
8?̂ Î3
891298
891872
891445
Î9IOI7
890588
890159
889728
889197
88H8&5
888431
887998
887564

5o

II

H
55
5J
53
Ji
5'
50
49
48
47
46
45
44
43
4i
4'
40
39
38
37
з£
35
34
33
3l
31
3°
11)
11
17
i6
15
Zi

9887118*3
9886691 11
988615511
988581710
9885378 19
9884939 ï«
988449«
988405
988)61
988317

988128,

'h:'
1 14
i ï
MI

988i83b u
9881392 10
9880945 9
9880497 8
9880048 7
9879599] 6
9879148 5
9878697 4
(»878245 3
9877791! г
987733« '
987б88з[ о

Sine j
Deg. Ki



•SlSr̂  " """ LoO. fe»NÍ«, &C. ̂
Т

0

I
1
3
4

í

8
9
Io
U
12

'3

«4
•5
16
17
(8

'9
го
21

12

»3
г
4

16
»7
г»
1
9
30

3í
Зг
33
H
31
36

37
38
39
40
41
4i

43
*4
+5
46
47
4»

49
5o
Si
52

ii
54
S 5
56
S V
s$
5 'j
6c

-

Sine
94435553
9-I44453

1

9-4ÍJ493
9-14*1435
9-1471358
9-1480*61
9-1489148
9-1498015
9-1506864
9-1515694
9-1514507
9453330t
/1541076
94550834
94Ç59574
9-1568196
9-1577000
/1585686
94594354
9-1603005
94611639
/1610154
9-1618853
CJ'I637434
9-1645998
9-1654544
9-1663074
94671586
9-1680081
9-1688559
9-1697011
94705465
9-1 "13893
9-1711305
9-1730699
9-1739077
94747419
94755784
9*1764111
9-i77»4*5
9 17807*1
9-1789001
94797165
94805511
9-18137,4
9-1811960
9-1830160
/1838344
2118465«
9-1854665
948(Ji8oi
9-1870913
9-1879029
9-1887110
9489519,;
9-1903154
^•191119«
949193»!
'•«9*7341
'•'9J534>
2̂ 5*33*4

blf.
8979
8961
894*
8913
8004
8836
8867

8849
8830
8813
8794
«775
8758
8740
87»
8704
8686
8668
8651
8634
8615
8599
8581
8564
8546
8530
8511
«495
*47»
8461
8444
8418
8411
*J94
8378
8361
«345
8318
8313
8196
8180
8164
8147
Î2JJ
Íll6
Uoo8184
8168
Q, ,_
»IJJ

l\[l»III

8lo6

'°75

8°59

8045

8019

yyyv
79*3

ôfine IDif.

' Cofec. '

10-8564447
10-8555468
10-8546507
10-8537565
10-8518641
10-8519738
10-8510851
10-850198?
10-8493136
10-8484306
'°-8475493
10-8466699
10-8457914
10-8449166
10-8440416
10-8431704
10-8413000
10-8414314
10-8405646
10-8396995
10-8388361
10-8379746
10-8371147
10-8361566
10-8354001
10-8345456
10-8336916
10-8318414
10-8319919
10-8311441
10-8301979
10-8194535
10-8186107
10-817769^
10-8169301
10-8160913
10-8151561
10-8144116
10-8135888
10-8117575
10-8119*79
10-8110999
10-8101735
10-8194488
10-8186156
10-8178040
10-8169840
io'8i6i6<6
ro-8i534&8
10-8145335
Io<8ij7l9e
10-8119077
10-8110971
10-8111880
10-8104804
10-8096746
10-8088701
10-8080671
10-807*658
10-8064659
10-8056676

Secant

Verfed?;
7-98819907-9900038
7-9918047
7-9936010
7-9953955
7-9971853
7-^989713
8-0007537
8-0015315
8-0043076
8-0060790
8-0078468
S-OOpÖI ID

8-01137I6
8-OI3I187
8-01488*1
8-0166311
8-0183785
i -OUOllIJ

8-0*18607
8-0135965
8-0153189

5-0170578
8-0187833
8-0305057,

8-0311239
R-033939I
$•0356508
8-0373591
8-0390643
8-0407659
8-04*4641
8-0441591
8-0458509
8-0475393
8-0491143
8-0509061
8-0515846
8-0541599
8-0559319
3-0576007
3-0591663
1-0609186
8-0615878
»•0641438
8-0658966
8-0675463
8-0691918
8-0708361

8-07*4764
8-0741136
8-0757476
8-0773786
8-0790065
8-0806313
8-08*1531
8-0838718
8-0854875
8-0871001
8-0887099
8-0903166

Coverf.

Tang.
9-1478015
9-1487181
9-14963»!
9-1505441
9-'5'4543
9-1523617
9-1531691
9-'54'739
9-1550769
9-1550780
9-1568773
9''577748
9-1586706
9-1595640
/1604569
9-1613473
9-1611361
9-1631131
9-1640083
9-1648919
9-1657737
9-1666538
9-1675312
9-16840811
9-1692839
9-1701572
9-17101 tic
9-1718989
9-1717671
9-«73633*
94744988
9-1753612
9-1701139
9-17708411
94779415
9-1787993
9-1796546
9-1805081
9-1813602
9-1811106
9-1830595
9-1839068
9-1847525
9-1855966
9-1864391
9-1871801
9-1881196
9-1889575
9-1897939
9-1906187
9-1914621
9-1911939
9-1931141
949395*9
9-1947801
9-1956059
9496430»
9-1971530
9-1980743
9-198*441
94997115

Cotang.

Dif.

9«57
9«39
91*0
9101
9084
9065
9047

9o$o
90(1
*993
8975
8958

89*3
8904
8888
8870
8851
8836
8818
8801
8784
8767
8750
"7.33
8717
8700
8683
8666
8650
8634
8617

HcSc°5°5
8568
8553
Sj3<i
íf»C«5>c
8504
8489
8473
8457
8441
8426
Цю
8
 394

8
379
S
3
6
4

*34
X

*JI4
8318
8301
<»88
8i73
"157

îzi
gj,.
8198
81841

Dif.

Cotang.
10-8511075
io'8;u8i;
10-8503679
10-8494559
10-8485457
10-8476373
10-8467308
10-8458161
10-8449131
10-8440110
10-8431117
10-84*1151
10-8413194
10-8404354
10-8395431
10-8386527
10-8377639
10-8368769
10-8359917
10-8351081
10-8341263
0-8333462
10-8314678
10-8315911
10-8307161
10-8198418
10-8189711
10-8181011
10-8171318
10-8163661
10-8255011
10-8146378
10-8137761
10-8119160
10-8110575
10-8111007
10-8103454
10-8194918
10-8186398
10-8177894
10-8169405
10-8160931
10-8152475
10-8144034
10-8135608
10-8117198
10-8118804
10-8110415
10-8102061
10-8093713
10-8085379
10-8077061
10-8068759
10-8060471
10-805119?
10-8043941
10-803569!
10-8017470
ю'8о19157
10-8011059
10-8001875

Тац£.

Coverf.
9-9349158
9-9347705
9-9346151
9-934479:
9-934334»
9-9341887
9-9340431
9-9338975
9-9337518
9-9336062
9-9334604
•9333146
9-9331688
9-9330130
9-93*8771
9-93*73"•9315851
9-93*4391
9-9311930
9-93*1469
/9310007
•9318545
9-9317083
Q-93i5Cîc
9-9314156
9-9311693
9-9311118
9-9309764
9-9308199
9-9306833
9-930Í365
9-9303901
9-9301434
9-9300967
9-9*99499
9-9198031
9-9196563
l>'9»95°94
9-9193614
9-9191151;
9-9190684
9-9189114'
9-9*87743
9-9186171
9-9*84799
9-9*833*7
9-9*81854
9-9180380
9-9178907
9-9177433
9-9»75958
9'9*7448j
9-9*73008
9-917153:
9-9170055
9-9168579
9-9167101
9-9165614
9-916414.6
9-9161667
9-9161 i8S

Vcrfedf

m. ..<«6f>
Secant

10-0041471
1 0-0041650
10-0041818
10-0043007
0-0043185
0-0043365
0-0043544
0-0043714
0-0043905
0-0044085
0-0044161)
0-0044448
0-0044630
0-0044811
0-0044995
0-0045178
0-0045361
°-o°45545
0-0045719
0-0045913
0-0046098
0-0046183
0-0046469
0-0046655
0-0046841
0-0047018
10-0047115
10-0047403
0-0047591
0-0047779
0-0047967
0-0048156
(0-0048346
0-0048536
0-0048716
0-0048916
0-0044107
0-00491 98
0-0049490
0-0049681
0-0049874
0-0050067
0-0050160
10-0050454
0-0050648
10-0050841
10-0051036
10-0051131
10-0051417
10-00516*5
10-0051815
10-0051015
10-0051111
10-0051409
10-0051007
10-0051805
10-005300:
10-0053101
10-0053401
10-0053601
10-005380
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»78
7»
79
7$
8o
79
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81
81

83
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55
Й
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86
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8?
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1
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'94
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'97
И1
198
198
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soo

b
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9-99575*8
9-9*57350
9-9957171
9-9956993
9-9956815
9'995

6
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9-9956456

•9956276
9-9956095
•99559M
•9955734
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•9955370

•9955188
•9955005
•99548"
•9954639
'9954455
•9954171

•9954087
•995390l
•99537'7
•995353'
9-9953345
?199J3'59

9-995*97i
Г9»5»785
9-995*597
9'995»4°9
9-9951111
9-995*033
/9951844
9-9951654
9-9951464

9-9951174
9-9951084
9-9950893

9-9950701
9-9950510
9-9950318
9-9950116
V9949933
919949740

9-9949546
9'9H93<*
9-99491 5*
9-994X964
9-9948769
9-9948573

V994'*377
*'M48t8i
9-9947985
9-9»47788
9-9*4759«
9-99.47 393

9'9947'95
9-9946997
9-994679!
9-9946599
9-9946399
9-9946149

Sine
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16
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54
SS
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57
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21

Deg.
Sine

«564345
1567218
1570091
1572963
«575836
1578708
i58iS8í
1584453
'5873*5
1590197
1593069
1595940
1578812
1601683
1604555
1607426
1610297
1613167
1616038
1618909
16*1779
1624650
1627520
1630390
1633260
1636129
1638999
1641868
1644738
1647607
650476

I65334Í
1656114
1659082
661951
664819
667687
670556
«734*3
676291
679159
682026
684894
1687761
169062!
1693495
1696361
169922!
1701095
1704961
1707828
171069̂
1713560
1716425
1719291
1722156
1725021
1727887
«730751
«733««7
1736481

Cofine

Dit.

1873
1873
2872
2873
2872
»873
2871
2871
1872
2871
2871
2872
2871
2872
2871
2871
2870
871

2871
2870
2871870287028702869
2870
2869
2870
869
1869
1869
869
286»
2869
2868
2868
2869
867
2868
2868
2867
2868
2867
2867
2867
2867
2866
1867
2866
2867
1866
2866
2865
2866
2865
2866
2865
2865
1865
2865

Di f

Coverf.
8435655
8432781
8429909
8417037
8424164
8411192
8418419
«4« 5 547
412675
409803
8406931
8404060
8401188

39«î'7
8395445
8392574
4.l897°3
386833
383962
381091
8378221
37535°
371480
369610
8366740

36387«
8361001
8358131
355162
35*393
349 5 Ч
346655
34378«
34091«
338049
335i8i
33*313

3*9444
326577
3»3709
320841
3>7974
315106

8312239
130937»
1306501
8303638
8300772
8z979°5
8295039
8192172
8289306
8186440
8283575
8280709

8177*44
8274978
8*72113
8269248
826638
826351!

Verf.

NATURAL

Cofec.

6-3924532
6-3807347
6-3690595
6-3574176
6-3458386
«•334*9*3
6-3127884

6-3113169
6-2999073
6-2885195
6-2771933
6-2658984
6-2546446

•2434316
•1322594
6-2211275
6-2100359
6-1989843
•187972?

6- r 7 70003
6-1660674
6-1551736
6-1443189
6-1335028
6-1117255

•1119861

•1012850
•0906219
•0799964
•0694085
•0588580

•0483445
•0378680
6-0274281
•0170250
•0066581
•9963274

•9860316

•9757737
•9655504
•9553625

•9452098
•9350922

•9250095
•914961!
•9049479
8949688

5-885013;

5-8751118

5-8651356
5-85539*1
5-8455820
5-8358053
5-8260617
5-8161510

5-8066732
5-7970280
5-7874t53
5-7778350
5-7681867
5-758770

Secant

Tang.

1583844
1586826
1589809
1592791

'595774
'598757
1601740

1604724
1607708
610692
613677
616662
619647

611632
625618
618603
611590
634576
637563

640550
«43537
646525
649513
652501
655489

658478
661467
664456
667446
6*70436
673416

676417
679407
682398
685390
688381
«9473
694366
697358
700351
703344
706338
7093JI
712315
7i53*o
7'»3

[
4

711309
1714304
1717300

730196
'733*9*
1736288
1739185
174228»

'745*79

1748*77
'75'*75
1754*7
175727
176027
176327

Cotan

SINIS, &c. Tab. to

Cotang.

«•3137515
6-3018866
6-2900651
6-2782868
6-1665515
6-2548588
6-2431086

•1316007
6-2200347
•2085106
•1970279
•1855867
•1741865

•1628272
•15150*5
•1401303
•1289923
•1177943
•1066360

•°955'"4
•0844381
•0733979
•0623967
•0514343
•0405103

•0296147
•018777*
•0079676
•9971957
•986461,;
•9757Й44
•9651045
•9544815
•9438951
•9333455
•9218322
•9123550

•9019138
•891508-;
•8811386
•8708042
•8605051
•8502410

5-84001 17
•8298172
•8196572
5-8095315
5-79944

0
o

5-7893825

5-77935Ü8
5-7693688
5-7594122
5-7494889
5-739598!
5-7197416

S'7199'73
5-7101256
5-700366
5-690639;
5-6809446
5-671281

Тап
К
.

Secant

1-0124651
1-0115118
1-0125586
1-0116055
1-0116514
l'on6995
1-0117466

1-0117939
1-0128412
1-0128886
1-0129361
1-0119837
1-0130314

•0130791
•0131170

1-0131750
1-0131230
•0132711
•0133194

1-0133677
1-0134161
•0134646
•0135131

1-0135618
•0136106

•0136595
•0137084
1-0137574
•0138066
1-0138558
•OI3QOÇ1

•0139545
•0140040
1-0140536
1-0141032
1-0141530
•0142029
•014251!
•014301!
•0143530
•0144032
•0144535
•0145039
1-0145544
•0146050
•0146556
1-0147061
1-0147571
1-0148081
1-0148591
1-014910
1-0149616
1-0150119
1-015064^
1-015115
(•0151673
1-0151190
1-015270
1-0153226
1-0153746
1-0154266

Cofcc.

Verf.

0113117
0113571
0114018
0114486
0114943
0125402
125862
126322
126784
127246
127709
118173
118677
129103
129569
130036
130504
130973
i3'441
'.Î'9'З
131385
131857
13333°
133,804
134*78

'34754
135*30
'35707
136185
136664

47 '44
137615
138106
1

3
8

5
Ч8

139071

'39555
140040

140515
141011
141099

0141987
0142476
141965

0143456
0143947
0144439
0144931
0145426
0145921

0146417
014691:
0147410
0147908
0148407
0148907

0149407
0149909
0150411
015091,
0151418
0151911
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«3
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64
66
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*7
68

«9
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74
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79
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485
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.87
188
489
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491
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49*
493
494
495
49«
496
497
498
499
500
503
502
Ç02

5°3
5°4
504
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Cofine
9876883
9876418
9875971
9875514
9875057
9874598
87448
873678
873116
87*754
871191
871817
8713«?
870897
870431
869964
869496
869027
868557
868007
867615
86714)
866670
866196
865712
«65241.
86477C
864293
863815
863336
862856
S6i375
861894
,861412
9860919
860445
859960

9**5';475
9858988
9858501
9858013
98575*'
9857031;

9856544
9856053
9855561
9855068
9854574
9854079

9853583
»853087
9852590
9852092
9«5'593
9851093

9850593
9850091
9849589
9849086
9848581
984807

Sine
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Ч
4s
W
4?
J8

40
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S5
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5»
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-Й5Г
9-19433*49-1951x93
9-I9Í9H7
9-1967186
9-1975110
9-1983019
9-1990913

9-I99879.7
9-2006658
9-2014509
9-2012345
9-2030167
9-2037974
9-2045766
9-2053545
'(•2061309
9-2069059
9-2076795
r 20845 16
9-2091124
9-2099917
9-2107597
9-2115263
9-2121914
Г2гзо;с2

9-2138176
94145787
9-2153384
9-2160967
9-2168536
'1-2176092

V2183&35
9-2191164
9-2198680
94io6i8i
9-1113671
l'Hit 147

9-2218609
9-2236059

•'•"43495
9'2 1 509 1 S

9-2158328
9'»í6f7zs
9-2173110
1-2180481
9-2187839
9-M95i8ç
9-130151«
94209838
9-131714,
9'i3J444o
9-2331711
9-2338992
9-2346249
5-1 35 3494
9-2360726
9
'
г
З*794

й

''M7ÇI53
9-2382349
9-tjg45V
9-239670I

ôfine

Dit.

7969
7954
7939
79*4
7909
7894
7880
7865
7851
•836
7811
7807
7792

7779
7 "Ч
775°
7736
7711
77o8

7693
7680
7666
"64i
7«38
7б1

4

7611
7597
75»3
Г5

й
9

75?
6

7543

75*9
75IC.
7501
7489
74?6
7462

745°
743

 6

74'3
7410
7.397
73»5
737
i

7358
734

6

7333
73*

с

7307

7»95
7i8i
7270
7»57
7»45
7232

7ИО
7107
7196
7'8з
7 170

ï)if.

Colec.
10-8056676
10-8048707
10-8040753
10-8031814
10-8014890
10-8016981
10-8009087
10-8001207
10-799334*
10-7985491
10-7977655
10-7969833
10-7961016

10-7954134
10-7946455
10-7938691
10-7930941
io-79i3105
10-7915484
10-7907776
10-7900083
10- 7 891403
10-7884737
10-7877086
10-7869448
10-7861814
10-7854113
10-7846616
10-7839033
10-7831464
10-7813908
10-7816365
10-7808836
1(3-7801310
Ю-7793

818

10-7786329
10-7778*53

Ю-777П9
1

10-776394'
10-7756505
10-7749082
10-7741671
IO-7734175
10-7716890

jo-77t95'9
10-7711161
10-7704815
10-7697481
10-7690161

10-7681855
10-7675560
10-7668178
10-7661008
10-765.3751
10-7646(06

io-;'639i"4
10-763205^
10-7624847
10-7617651
to-7<ito46K
10-7603298

Secant

Verledf.

8-0903166
8.0919103
8-0935110
8-0951188
8-0967136
8-0983055
8-0998944

8-1014804
8-1030635
8-1046437
8-1061111
8-1077955
8-1093671

8-1109358
8-1115017
8-1140647
8-1156249
8-1171813
8-1187369

8-1202887
8-1218377
3-1133840
8-1249174
8-1164681
8-ii8co6i

8-1295413
8-1310734
8-1326036
8-1341307
8-!3<;6<;ci
8-I37I7&8

8-1386958
3-1401111
8-1417258
3-143236»
8-1447451
$-1462510

8-1477541
8-1492546
8-1507525
8-11:22478
8-153740?
8-1551307

8-1567181
8-1582032
8-1596857
8-161 1656
8-1616430
8-164117*

»•1655902
8-1670600
8-1685173
8-1699911
Я-1714545
8-1719144

«•1743718
8-1758167

8-I77179
2

8-1787191
«•180176«
8-1816220

Coverf.

Tang.

9-1997115
9-1005194
9-1013449
9-1011588
9-1019714
9-1037815
9-1045911

9-1054004
9-1062071
9-1070126
9-1078165
9-1086191
9-1094103

9-1101100
9-2110184
9-1118153
9-1116109
9-1134051
9-1141980

9-1149894
9-1157795
9-1165683
9-2173556
9-2181417
9-2189264

9-1197097
9-1104917
9-1212724
9'222O5lS

9-1228298
9-2236061;

9-1143814
;-225H6l
9-1159189

9-1167004

9-1274706

9-llS2395

9-2190071

9-2297731;

9-1305386

4-1313014

9-1320650

9-2318262

9-1335X63

9-134345I

9-135I016

)'*358S89
9-1366139
9-1373678

9-1381103
,-l3S87i7
9-1396118
•̂1403 708

9-1411185
9-2418650

9-2426103
9-14.33543
;-!44o97i
9-1448389
9-14S5704
9-1463188

ш.
8i6

9

8155
8i39
8116
8111
8097
8081
8068
»054
8039
8026
Soil
7997
7984
7969

795
6

794
1

7919
79*4
7901
7888
7873
7861
7»47
7*33.
7820
/807
T
794
7780
77<>7
7754

7741
7718

77'5
7701
7689
7676

7664
7651
7638
7626
7611
7601

7588

7575
7563
755°
7539
7515

754
7501
7490
7477
7465
7453
7440

7419
74

J
7

7405
7394

Cotang.'Dif.

10-8001875
10-7994706
10-7986551
10-7978411
io-797oi8<
10-7961175
10-79 5407Í

10-7945996
10-79379*8
10-7919874
10-7911835
10-7913809
10-7905797
10-7897800
10-7889816
10-7881847
10-7873891
10-7865949
10-7858010
10-7850106
10-7841205
10-7834317
10-7826444
10-7818583
10-7810736
10-7802903
10-7795083
10-7787276
10-777948»
10-7771701
10-77631)35

10-7756181
10-7748431
Ю-774

0
?
1
'

io'773
1
99

6

10-7715194
10-7717605

10-7709919
10-7702265
10-7694614
10-7686976
10-7679350
10-7671738

10-7664137
10-7656549
10-7648974
10-7641411
10-7633861
10-7616321

10-7618747
10-76 ti 183
10-7603781
10-7596291
10-7588815

10-75845°

io-7573»97
10-7566457
10-7559028
10-7551611

io-7544
to6

10-75368»!

Tang.

Coven.
9-9161188
9-9159709
9-9158119
9-9156749
9-9155168
9-9253787
9-9252306
9-9150814
9-9*49341
9-9147858
9-9246375
9-9144891
9-9143407
9-9141911
9-9240437
9-9138951
9-9237466
9-9135980
9-9134493
9-9133006
9-9231518
9-9130030
9-9118541
9-9217051
9-9115563

9-9114073
9-9212583
9-9221092
9-9119601
)'9ll8lO9
9-9116617

J-9215I25
9-9113631
9-9111138
9-9110644
9-9209150
/9107656

9-9106160
9-9104665
9-9203169
9-9101672
9-9100175
9-9198678

9-9197180
9-9195682
9-9194183
9-9191684
9-9191185
9-9189685

9-9188184
9-9186683
9-9185181
9-9183680
9-9182178
9-9180675

9-9179172
9-9177669
9-9176165
^9174660

9'9'73ICS
9-9171650

Verfedf.

io-oo5j8oí
10-0054001
10-0054101
10-0054403
10-0054604
10-0054806
10-0055008
10-0055111
10-0055413
10-0055617
10-0055810
10-0056015
10-0056119
10-0056434
10-0056639
10-0056844
10-0057050
10-0057157
10-0057463
10-0057670
10-0057878
10-0058086
10-0058194
10-0058501
10-0058711
10-0058921
10-0059130
10-0059341
10-0059551
10-0059761
10-00^9973
10-006,0185
10-0060397
10-0060609
10-00608»!
10-006:035
10-0061148
10-0061461
10-0061676
10-0061891
10-0061106
10-0061311
10-0061537
10-0061753
10-0061970
10-0063187
(0-0063404
10-0063611
10-0063540
10-0064058
10-0064177
10-0064496
го-ооб47ц
10-0064935
куопб ç i <6
1 0-006 53 76
10-0065507
10-0065819
10-0066041
10-0066263
10-0066485

Cofec.

D.

200
101

10t

lot
10»
101

103
lOl
104
»03
105
104
105
105
105
106
107
106
107
ю8
108
108
loS
209
110

109
211

aïo
ut
211

212

112

Itl

"3

"3

ИЗ
2
 M
114
'»5
»«5
"5
116
116

»ï?
117
117
118
118
118
119
119
119
110

110

111
111
111
111
111

1>.

9-9946199
«•9945999
9-9945798
9-9945597
9-9945396
«•9945194
9-9944991
9-9944789
9-9944587
9-9944383
9-9944i8o
9-9943975
9-994377I
9-9943566
9-99433«!
9'9943'56
9-9941950
9-994Î743
''9941537
9-9942330
9-9942111
9'994'9i4
9-9941706
9-994Ч98
9-9941189

9-9941079
9-99408,0

9-994
0
659

9-9940440

9-9940»з8
9*9940017

9-99398t5
9-993*603
9-9939391
9'9939«78
9-9938965
9-993875*

9-9938538
9-9938314
9-9938109
9-9937894
9-9937679
9-993746J

9-9937147
9-9937030
9-9936813
9-993659*
9-9936378
9-9936i6o

9-993594»
9-9935723
9-9935504
9-9935i8<
9-9935065
9-9934844
9-99346i4
9-9934403
9-9934i8t
9-9933959
9-9933737
9-993354

Sine
LI* Dcg.

60

3

II
55
54
53
5*
5>

5°49
48

47
4<>
45
44
43
4»
4i
40
39
3»
37
36

35
34
33
31
Jt
3°
*9
18
»7
16

»5
14
13
11
il
1C

lîIg
>7
16
'5
«4
Ч
ti
ÍI
10

1
7
6

"s
4
3
ï
ï
о

/

to



loDeg.
T

о
I
2

3
4

1

l

9
IO
li
IZ

«3
14
»5
16
17
I«

«Ч
2О

11

22

*3

Т
*5
»6

Я
9̂
î°
3'
3»
33
341
35
ï6

lá
39
фО

И
t*
+3
И

s
8
99

5°5'
5*
53
M.

55
5«
57
5»

t
9

>o

Sine

173648»
1739146
1741*11
1745075

«747939
i75°e°3
175366,

'75
6
53«

'759395
1762*58
1765111
1767084
1770847

1773710
1776573

1779435
1782298
178516*)
1788022

I790b84(
'793746
1796607
I 7994*9
1802330
1805191

1808052
1810913
1813774
1816635
1819495
1821355
1825115
1828075
1830935
3̂3795
'836654
18395*4

«84* 373
i845»3»
г84'°9'
1850949
1853808
1,856666

'8595*4
1862382
186(240
1868098
1870956
1873813
1876670
л8795*8
1882385
1885241
1888098
ig 170954
1893811
1896667
i»995»î
1902379
1905234
1908090

CoEne

M.

»864
i86j
1864
1*64
««64
1864
»864
2864
2863
1863
1863
2863
286]
2863
2862
2863
2862
2862
2862
2Ï62
286J
2862
286l
286l
тЯЛг

Dií.

Coverf.

S*6js>8
8*60654
8*57789
8»54e»í
8252061
8*49»97
8*46333
8143469
8140605
8*3774«
8*34879
8132016
8129153
8226290
8223427
8120565
8217702
8274840
8111978
8209116
8206254
«20339J
8200531
8197670
8194809
8191948
8189087
8186226
8183365
8180505
8177645
8174785
8171925
8169065
816610;
8163346
8160486
8157627
8154768
8151909
8149051
8146191
S'43334
8140476
8137618
8134760
8131902
8129044
8126187
«113330
1(110472
4117611;
8114759
1111901
i 1 09046

3106189
«103333
J100477
3097621
8094766

8091910

Verf.

NATURAL SIN«*, Sic. Tab. ю

rCoiecV

57587705
]-749»86i

57198333
5-7304111
J-71IO11J
1-7116636
5-7013360

5-6930393

5-6837734
5-6745380

5-'
6
5333>

5-6561584
5-6470140

5-6378995
5-6288148
5-6197599
5-6707345
5-6017386
5-5917719

5'5»3
Й
343

5-574925S
5-5660460
S'557'95»
5-5483726
5-539578Ä
5-530Й129
5-5210754

S'5'3365V
5 -5 046̂ 43
5-4960305
5-4874043
5-4788056
5-4702342
5-4616901
5'453

J
7.;i

5-444683;
5-4361 19(1

í'4í77Í*35
5'4'93737
5-4109903
5-4026333
5-39430*6
$4859979
5-3777192
5-3694664
5-3612393
5'353°37V
5-3448610
5-3367114
5-3285861
5-3204860
5-3124109
5-3043608
5-2963354
5-2881347
5-2803587
5-2724070
5-1644798
5-2565768
5-2486979
5-2408431

Secai«

Тавр.

17*3*70
1766*69
17б9

г6
9

177*169
1775170
177Й270
1781271

1784*73
17Ï7274
1790176
1793*79
1796*81
1799*84
l8oll8-

180519!
1808*95
j #11295
1814303
181730!«
1820313
1823319
1826324
1819330
'вЗ^ЗЗ?
I835.H3
1838350
1841358
1844365
1847373
1850382

'85339
Г

1856399
1859409
1861418
1865428
1868439
j 871440
1874460
187747'
1880483
1883495
1886507
188952 r

1892533
1895546
1898559
1901573
1904587
1907602

1910617

1913632
1916648
1919664
1922680
1915696

1918713
'93'73>
1934748

1937766

1940784

1943803

Cptan.

v7ot»Qg,

5"471*818
5-4616509
5-6520516
5-64*4838
5-«3*94-74,
5-6134411
5-6139680

5-6045247
5-59511*1
5'5

S
57J02

5-5763786
5'5

6
70574

5-5577663

5-5485052
5-5391740
5-5300724
5-52091.05
5-5"757i)
5-5026446

5'4'J35<
lo
4i

5-4845052
5-47547bf>
5-4664812
5-4575111
5-4485715

5Ч3965У2
5-430775^
5-4219188
5-4130906
5-4042901
5'3955

I
72

5-386771*
5-3780538
5-3693630
5-3606993
5-3520626
Г3434527
5-3348696
5-3263131
5-3177830
5-3092793
5-3008018
5-2923505

52839251

5-*755*55
5-1671517
5-2588035
5-*5<j48o<>
5-2421836

5-2339116
5-2256647
5-117442.8
5-1092459.
5-201073.8
5-1929164

5-1848035
5-1767051
5-1686311
5-1605813
5Ч5»5557
5'i44554o

Tang. ,

"Secant

1-0154166
1-0154787
1-0155310
1-0155833
1-0156357
1-0156882
1-0157408

1-0157934
1-0158461
1-0158991
1-0159510
1-0160050
1-0160582

1-0161114
1-0161647
fOlllllül
1-0162716
1-0163152
1-0163789
1-0164327
1-0164865
1-0165405
1-0165946
1-0166487
1-0167019
1-0167573
1-0168117
1-0168662

1-0169108
1-0169755
1-0170303
1-0170851
1-0171401
1-0171952
1-0171503
1-0173056
1-0173609
1-0174163
1-0174719
1-0175175
1-0175832
1-0176390
1-0176949
1-0177509
1-0178069
1-0178631
1-0171)194
1-0179757
1-0180321

1-0180887
1-0181453
I -0181020
1-0182588
1-0183158
1-0183-18
1-0184298
1-0184870
1-0185443
1-0186017
1-0186591
1-0187167

Coice.

ЛГегГ

0151922
0151418
015*934
015344*
0153950
015445«
015496S

0155479

°«5599°
5156502

0157015

0157519

0158044

0158559

0159076

0159593

OIÙOIII
0160630
0161150

0161670
0161191
0161714
0163137
0163761
0164185

0164811

°'6S337
0165864
0166391
0166911
0167451
0167981
0168513
0169045
0169578
0170112
0170647
0171182
0171718
0172256
0172794
0173332
0173^72
0174413
0174954
0175496
0176039
0176583
017712-
0177673
0178119
OI7Ï766
0179314
0179863
0180413
0180963
0181515
0182067
0182620
0183174
0181728

Coverf,

IX
506
506
508
508
508
510
5"
5"
5"
54
5'4
515
5'5
5J7
5'7
518
5'9
520
520
522
522
S1')
5*4
54
526
526
S*2528
5*9
53°
53°
53*
53»
533
534
535
535

53Ü
53c53l538540
54'
54'
542
543
544
544
546
546
Í42548
549
55°
55°
552
551
553
554
554

D.

Çoli ne

9848078
9847571
9847066
9846558
9846050
9845542
9845032
9844521
9844010
9843498
9842985
9842471
9*41956
9841441
98409 щ
9840407
9839889
9H.?9J7"
9838*50

983x330
9837808
9837186
9836763
9836139

9835715

98.35189
9834663
9834136
9833608
9833079

9*3»549
9831011

9831487
9830955
9830421
9829888

9
8
*9353

9828818
981818*
9817744
9827206
9826668
у8*6Г2й

9815587
9825046

9824504

9823961

9813417

9821873

9822327
9821781

9811234

9820686

9820117

9819587

9819037

981841*5

9
Sl
793i

9817380

9816^16

9816171

Sine

60

H
57
5<i
55
54
53
5»
5'
5°
4»
4«

47
46

45
44
43
4»

4'
4"
39
38
37
36

35
34
33
3»
3«
3P

3
»7
16
»5
24
*3
ï*
ii
*o
'9
JÍ

17
|6

15
«l
n
11

II
JO

1
t
6

5
4
ï
г
l
0

7

7*



9^43947»
? 9 < »44055**

|9'245J63*;
"2460695;

9-2467746]
9-2474,84
19-2481811

9'î4i roo?
9-2413141
-2425164

-248^827
-249583°
9-2502822
9-ï 409801
-

•»53^75
9-2537609
9-t54453»
9-2 ,5,444

N»-

»•»sesBj.9-2592676!
[Х\5995ЧИ9^6о6ззо

15»|Г7»6'9.№'»76oi4re*«-«?«!«?;;

7'59
7'46

7 * 34
7123
7110]
7098
7086

7074Í
7063
7051
7038
7027
7016i

;6g67

'6855,
.6844]
6833,

681J.
6 goo
6788i
6778
[6767]
'6756

6745

i'734|

A723 |67r3 |
07O1
6691
6681
6670
6659
«64,
6638
6618
6617
6607
6596
65S6
6576
6566
6555

«54S

»791970'

2^70598!

Cofine

6514
6504

Dif

ío-7596Í3«8-Í83°648|9-»47Õ569
10-7588?9з|8-1845°5Ч9-*477939

ю-7574736|8

10-75676*6

t-755344*
«о'754

6
3«

10-7519305

10-75»
10-75181

* « 6 Й

10-7511173
10-7504170
10-7497178

10-747617'

!к>'74693*5|
ic-74'^391

io-744^i6i
(p-7434767i

«0-7427890

10-7414168.
10-740732418
10.740049118
ю-71()1б7ф-21з8875

I0'7j86859
10-7380059 8
10-7373171 «
10-7366493 »
10-7359716 8
10-73519700

iû-734<"*5
0-7339491

10-7331768
10-7316055
10-73
10-73116(4,

10-7305981
10-7*9931.1
10-7191651
10-718160038

10-7*7» 737
10-7166110

10-
10-7*52917
10-7*4633'

,9-1499978
8-i90i4i6|9-»5°7jgl

8-1930971
8-1945108

-19716П
-Í9Í77

§•1001921
84016041
8-10J0139
8-20442 1 j

8-108619!«
8-iiooiSi

9-2601461
9-2608625
9-í6i5779|
,9-26219»!

094|9-*63°°53
- 19-1637173

'2169857
8-1183705
8-1197531

22П334|9

-2151613
-2166319

8-1180013

'8-13073451
232097419

8-13345Ü1
8-1348'67 9

19353 8-1388797!
- '8-24ог»97|

8-2415777

8-*4»9
2
35[

8-*44>'7з|9

8-1469485
8-1481860

8-1496» Ч
7*5951Э|8-*50954?)

8-i536'S»
8-í5494*4|9
'8-i56i67sf

-722
IO-71100ÍÍ4Í8-158V1I7

' -
10-7207030^8-1615477

9-251194
9-4519100
9-15J647
9-*.S43743
9-15509Q7

9-256547»
9-í57»69»
9-1579901

25^7099

-2644:83
9-2641381
9-365847°

-2665547
9-2671613
1)4679669

9-2686714
9-2693749
9-1700772
9-1707786
9-27147^8

-1711780

1/1728762
•»735733

'9-2742694!
9-2749644
,9-2756584!
9-176.15141

-27704*
9-Í777343

-2784242
9-1791131
9-2 798001;
9-2804878

-/281173''

9-183115 '
-2839070

/2851677
/2859466
9-2866145
/187304
-í879773
-288652?

Coitang.

737°
73J8
7346
;3}5
73»3
73»
7300

7*77
72Í6

7*H
7»43
72J
721
7209

»?*
I$6

7176

7164
7'54
7142
7132
7110
71IC

7099
7088
7077
7066

7°5f'
7045

"035
7023
7014
7002
699
698

ю-75»943> . ,
10-75*1061 9-91686381
10-7514703 9-9167131
10-7507357 9-9165614
10-75000»» 9'9 I64ii7Í
10-7491699 9-9161609!

10-748538«
[o-7478o8ífo
10-7470800
10-7461513
10-7456257

10-7441760
ю- 74345»8
10-74-17308
10-7420099
10-7411901

10-7405715

10-7398539
IO-739I375
10-7384111
10-73770791
10-7369947
10-7361817

10-735571
10-7348618,
Ю-734Г53<-1

10-7334453;

io-73»°33i

io'73'3»86

10-7306151
10-7199118
10-7191*14]
10-718511*]
10-7178220!

10-7271238

6^28
r,8 1<>
6808

6799

789
6779
769
6759

IM.

10-717457/
1 0-7 1 6 7749
10-7160930

10-7154122

0-71473*3
10-7140534

IO-7I33755
io-7l»698i)

10-71*0117
10-7113477

T»ng.

9-9161100

9-91580«»
./9156571
9-9155061

-9I5355I
9.9151040
9-9150528
9-9149016
9-9147504
9-9145991
9-9144478
9-9141964]
19-9141450
fl-949935
9-9138410
9J9136904

1/9133872
9-913*355
9-9130837
9-91193191
9-9117801
9-9116182

9-9114763
9-9123244
9-9111713
9-9110103
/9118682
/ 9 1 1 7 1 6 1

/9115639
9-9114116
9-9112593

9-9095813
9-9094285
9-9092756
9-9001217
9-9089697

9-9088167
•9086637

9-9^8-5106
'•9083575
•9c8*043,|
•9080510,

Verfedf.

^6670!
10-006693*1* J*]
10-0067155
10-0067379

«3
»*4
*í5

10-00678191"?
io-oo68o54|
10-0068180
10-0068506
10-006873»]
10-00689«
10-00691*

10-0069413
10-006964^
10-0069861

MJ

116
116
Zl6

117
11
»17

IO-OO7OO9
27

10-007-0556,

10-0070786

219
11-9

10-0071147
10-0071478
10-0071709
10-0071941

10-0072173
10-0107140
10-007263
10-0071871
10-0073105
10-0073339

10-0073573
10-0073808
10-00740
10-007427

43
78

ю-0074514)
io-oo7475°l
10-0074987
10-0075214]
10-0075461
10-0074699
10-0075937,

10-0077856
10-0078098
10-0078340
0-0078581
0-0078815
0-0079068

Jo-0079311
°'°°79555

ÏO-OO79799
0-0080044
ovcgoiSç

10-0080434

Cofoc.

«3

*i8

130

»33
132

»3»
»33
»33
»34
»34
»34

»35
235
»35
136
236
»37
»37
;37
138
238
»39
»39
»39
140
140
140
141
24'

»4»
142
242
»43
»43
»43
»44
»44
»45
»45
»45

Tïfr™vîqfine i
9Ч9135Ч
9'S.9J3*9»
9'89S3o68

9-993*621
V993»39f>
9-993*171

9'99ï 194(1

9-993 '494
9'99'S > »68
9-993 r°4i
9-999081

6o
59
5«
57
S«
55
54
S3
5»
S'
5°

149

9-99po587 47|
«•9930359 46
9-9930131 45

44
.43

9-99*94444*

9-99*9» 4(41
9-99*8984
9'99*8753I
9-99*8511
9-99*8191
9-99*8044!

39
38

9'99*7595
9'99»736i
9'99»7 1 »9
9-99*6895
9-994666

9-99*6417

9'99*5957|
9-99»57»i
9-99*5486
9-99*.4*So|»4

Î?
9-99*5013
9-99>4776

9'99*43°í
9-99»4о63

9-9923824

9-99.23346

9'9 Jî 1866
9'99**б2б
^99*1385
9-9922144

9-991* >4J 8
9-99.» " 75

9'99'995б
9-991971I
9'99'94б6

Sine T
T "K£



n ütjr. NATURAL SIMM, Sec, Tab. 10

о
I
1

4
ï
<

8
9
IO

(I
12

IÎ

'4
'5
16
17
18

•9
IO
21
22

-1?
*4
25
26
27

iS
г 9

3°
3'
3*
33
34
35
J'>

iS
39
40
+'

ÎÎ
43
44
4S
46

4£
49
5°
5'
52
53
54
ÏÏ
ci,

58
59
dc

bine
1903090
191094.5
1913801
1916656
1919510
1922365
1925220
1928074
1930918
1933782
1936636
«939490
'94*344
1945197
1948050
iyS°9°3
'953756
1956609
1959461

1961314
1965166
1968018
1970870
19737*2
1976573

19794^5
1982276
1985117
1987978
1990829
1945679
1996530
1999380
2001130
1005080
2007930
201077,,

1013619
1016478
101932;
2022176
2015014
2027873

2030711
2033569
2036418
2039165
2042113
2044061

1047 4'̂'A
2050655
2053502
*°S6J49
205919,
2662042

2064888
2067734
1070580
2073416
2076272
20791 17

Cofine

L>it.

2855
1856
2855
2854
2851;
2855
2854
2854
1854
2854
1854
2854
2853
2853
2853
2853
г»53
2852
28

53

2852
1851
2852
2852
.85,
2852

2851
2851
285!
2851
2850
285,

28 со
2850
2850
28

5
0

2849
2850
2849
2849
2849
2848
2849
2848
1848
2849
2847
2848
284'-
2847
'<Î47
1847
2847
2846
1847
2846
2846
2846
2X46
2846
1845

DÏÏ.

Coverl.

8091910
8089055
8086199
8083344
8080490
8077635
8074780
8071926
8069072
8066218
8063364
8060510
»057656
8054803
8051950
8049097
8046244
8043391
8040539
8037686
8034834
8031982
8029130
$026278
8023427
«020575
8017724
8014873
8011022
8009171
$006311

8003470
8000620
7997770
7994910
7992070
79^9221
7986371
79

х
35

гг

7980673
7977824
797497''
~07iJ i-

79U91/9
7966431
7963582
7960731;
Î9578X7
79 í 50 39

7'J52'9i
7949345
7946498
794365I
7940805
793795»

7935
|1г

7931266
7929410
791Û574
794713
7fj2oH8^

Verf.

Coice.
5-1408431
5-1330111
5-1252050
5-21741 1 6
5-2096618
5-2019254
5-1941115
5-1865218
5-1788563
5-1712128
5-1635914
5-1559944
5-1484199
5-1408677
5'"33338t
5-1258309
5-1183461
5-1108831;
5-10344)!

5-0960148
5-0886184
5-0811539
5-0739011
5-0665701
5-0592606

5-0519716
5-0447060
5-0374607
5-0302367
5-0130337
5-0158517
5-0086907
5-0015505
4-9944311
4-9873313
4-9801541
4-9731964

4-9661591
4-9591411
4-95*453
4-9451687
4-9381120
4-<i3«í74
4-9243586
4-9174616
4-9105844
4-9037267
+•896X886
4-890t>7.->o
4-8832707
4-8764907
4-869/199
4-8619883
4-8562657
4-8495621

Г84»8774
4-8362114
4.-8295&43
4-821935-
4-8163158
4-809734]

Secant

lang.

1943803
1946812
1949841
1952861

195588'
1958901
1961911

1964943
1967964
1970986
1974008
1977031
1980053

1983076
1986100
1989124
1992148
1995171
1998197

10OI212

2004248

2007174

20ГОЗОО

2013327

2016354

1019381
2022409

2025437

2028465

2031494

2034523

2037552

20411582

2043611

1046643

2049674

2052705

*°55737
2058769
2061801
2064834
2067867
2070900

1073934
2076968
20X0003

10.4303«
20X6073
nSrjfor,

2092145
2095181
2098118
IIOIIC С

2104293
2107331

2110369
2113407
211 6446

2M94S6

2I225ÍÇ
212556'

Cotan.

Cotang.

5-44554°
5'-3

6
57бз

$•1186114
5-1206911
5-1127855
5-1049014
5-0970416

5-0892061
5-0813918
5-0736025
5-0658351
5-0580907
5-0503690

5-0426700

5-°349935
1'°*73391
5-0197078
5-0110984
5-0045111

4-9969459
4-9894027
4-9818813
4-9743817
4-9669037

4-9594474
4-9510125
4-9445990
4-9372068
4-9298358
4-9214859
4-9151570

4-9078491
4*9005610
4-8931956
4*8860499
4-8788248
4-8716201

4-8644359
4-8572719
4-8501282
4-8430045
4*8359010
4-8288174

4-8217536
4-3147096
4-8076854
4-8006808
4-7936957
4-7867-00

4-.7797Ü37
4*7718568
4-7659490
4-7590603
4-7521907
4-74?34oi
4-73S--C.83
4-7316954
4-7149011
4-7181256
4-7113686
4-7046301

Tang.

Secant | Verl.
1-0*87167
1-0187743
1-0188311
1-0188899
1-0189478
1-0190059
1-0190640
1-0191111
1-0191805
1*0191389
1-0191973
1-0193559
1-0194146
1-0194734
1-0195311
1-0195912
1-0196502
1-01^7093
1-0197686
1-0198279
1-0198873
1-0199468
1-0200064
1-0200661
1*0201259
1-0201858
1-0202457
1-0203058
1-0203660
1-0104161
1-0204866
1-0205470
1-0106075
1-0206681
1-0207289
1-0207897
1-0208506
1-010940
1-0209717
1-0110339
1-0110952
1-0111566
I -Oll 11 80

1-0112796
1-0113413
1-0114030
1-0114649
1-0115168
1-0215888
1-0116510
1-0117131
1-0117755
1-0118379
1-0219004
1-0119630

1-0110157
1-0210885
1*0211 514
ГО11И44

1-0111774

1-0113406

Cofcc:

0183718
0184284
0184840
0185397
0185955
0186514
0187073

0187634
0188195
oi88

75
7

0189310
0189884
0190448

0191014
0191580
0191147
0192715
0193284
0193853

0194424
0194995
0195567
0196 140
0196714
0197288

0197864
0198440
0199017
0199595
0100173
0200753

0201333
0201914
0201496
0203079
0103663
0204248

0104833
0205419
0206006
0206594
0107182
0207771

0108361
0208953
0109545
0110138
0110731
0111326

0111911
0111517
01131 Г4
01I37I1
OU43II
01I49IO

0115510
onÖiii
0216713
0217316
0217910
0218524

Coverf.

1>.

SS*
556
557
558
559
559
56i
561
5б

А
*5
6
3

564
564
566

566
567
568
569
569
57'

57'
57*
573
574
574
576
576
577
573
57«
5X0
580

58i
582

583
584

585
585

586

587
588
588
590

590

59'
59»
593
594
594
595
596

597
598
599
599
600

6o i
602
603
604
604

D.

Colme
9816271
9815716
9815160
9814603
9814045
9813486
9811917
9812366
9811805
9811243
9810680
9810116
9809552
9808986
9808421
980785?
9807285
9806716
9806147
9805576
9805005
9804433
9803860
9803186
9802712
9402136
980156"
9800983
9800405
979982-
Ш9-Ч7

9798667
9798086

9797504
9796921
9796337

979575
1

979516-,

979458l
9793994
9793406
9791818
9792118

9-91638

9 79 '04/
979°455
9789861

9789168
9788674

9788079

9787483
9786886
9786188

;785<-89
9785090

9784490
9783489
97831X7
9781684
9781080
9781476

Sine

6o

II
II
55
54

53
5»
5-1

5°49
4»

47
46

+5
44
43
4--

4'
40
39
3»
37
1<~>

35
34
53
31
3-

3°
1
9
28
27
26

'-5
»4

»3
22

21

10

-9
18

'7
16

-5
'4
•3
il
1 1
10

6

5
4
3
ï
ï
0

T

Peg. 7*



^i Deg. Loo. SIN is, ícc. (371

0
1
1
3
4
5

7
8

lo
H
lz
П

Ч
it
t6
17
18

<9
(o
Si

ll

«3
ii
15
»6
17

18
19
3o

37
ii
33
34

ï
37
38
39
4o
4r
4г

Î3
44
45
46
*7
Î2
Î9
So
Si
St
S3
54
55
5«
57
58
Í5

Or.

"4

Sine
9-2»о$9«>
9-281248;
9-2818967
9-2825441
9-2831905
9-1838359
9-2X4480}

94X51137
9-l857â<>i
9-гЗб4°7б
9-1870480
9487ÛÏ75
9-i8Xix6c

9-1889636
9'lX<)6ooi
9-1902357
9-290870*
9-19IJ04C
9-2921367

94917681
9-1933993
9-2940191
9-2946580
9-1951859
9495УИ9
9-2965390
94971641
94977883
9-198446
9-2990339
94996553

9-3P02758
''Чс-о895з
9-3015140
4-3011317
»-3017485
Z^33«44

9-3039794
9-3045,34
9-3°52o66
9-3058189
9-306430;
?^"7o4o;

'^3"7бсо1
9'3°8jJ9o
Î-3C8866S
9-3094737
»•3 «00798

Р^ОАЯ^5 '3ili89j
1 ) '3>х892б
9-31*495'
5 3130968
»'î« 36976
9^410 7 s

9-3148965

»'•ÎÏS4947
' 3'6o9ïj
9'3«668gr
9-3172«47

.1̂ 2!2l?
^Coftnc

Ditt.

6495
H»4
6474
6464
6454
6444
Й434

6414
6415
6404
UJ95
6385
6376

63 6 j
6356
U347
6336
6327
6318

6308
6298
6189
6279
6270
6261

625,
624:

«*J3
6223
62l< j

6105

6195

6l87

6177

"Id*
ft'JS
^150
61406132
б..}6,14
6 10^
6096

6087
607«
ClOfjg

606]

605/
6043

6034

ÍÍO25
^017
600»

5999
5990

5982
5974
S9«4
Î956
594»

J)«'

Cofcc.
10-7194012
10-7187517
Ю'718103'
10-7174559
10-7168094
10-7161641
10-7155197

10-7148763
10-7142339
«0-7x35924
10-7129ЦЮ
107123125
10-71 16740

10-7110364
10-7103999
10-709764;
10-7091296
10-7084960
10-7078633

10-7072315
10-7066007
10-7059704
10-7053420
10-7047141
10-7040871

10-7034610
10-701X359
Io-;oi2ii7
10-7015884
10-7009661
10-7003447

10-6997242
10-6991047
10-6984860
10-6978683
10-697251^
10-6966351'"

10-6960206
10-6954066
10-6947934
10-6941811
10-6935697
10-6929591

10-6923497
10-6917410
Ю-69М332
10-6405163
10-6899202
10-6893151

/0-6887108
10-6881074
10-6875049
10-6869032
10-6863014
»0-6857025

10-685103,5
«0-6845053
lO'É8j9O79
10-6833115
10-6827159
I0-68»llll

Л/crfcdf.
8-гб4Л757
8-2654867
8-1667957
8-2681028
8-2694078
8-2707109
8-2720119

8-2733111
8-2746081
8-2759035
8-1771967
8-2784880
8-27'>7774
8-2810649
8-2823504
8-1836341
8-2849! 58
A'i86i95b

8-28747H
K-28i>7495
S-i90oi3h
8-2912958
^•2925661
8-293834':
8-2951012

U-itjbjbtio
8-2976289
8-2988899
3-3001491
8-3014064
8-3o266i()
s'3"39'56

8-3051675
8-3064^75
8-3076657
8'3o89iiî
8-3101568

8-3113996
8-3116406
8-3138798
8-3151172
8-3163529
8-3175868

»•3i»Ãi»9
1-3200493
8-3212779
8-3215047
8-3237298
Я-ЗН'Ш*
8-3161748
8-3*73947
8-ji86it8
J'3298291

»•3310439
!ч.?225б9

8-3334681
Н-ЗН^-ПЙ
«•33íí>857
i-33709i8

8-3382963
8-3.19499"

Tang.
<)-i8i65ij
9-1893263
9-1899993
.»•2906713
9-1913424
9-1920110
9-2916817

9-19335W
9-2940172
9-2946836
<У»9 5348')
9-2960134
1/21)6671)4

Ч' г97Ш5
9'29Ïoori
9-1986618
11-1993 г to
./1999804
4-300658 1

9-3011954
1-3019514

9-3026066
9-3032609
9-3039143
9-3045667

9-3052183
9-3058689
9-3065187
Г307Г675
9-3078155
9-3084616

9-3091088
9-3097541
9-3103985
9-3110421
УЗ ' «6848
9-1I2?l66

9-3129675
9-3136070
9>3'414*8
9-314^851
9-3'5í"6
9-3161592

9-316795°
ГЗ 174299
9-3180640
•)'3'8«i)72
9-3193295
<niy»6n
9-3205918
9-3211216
9-31,18506
9-3224788
9-3131061
94«373«7

9-3i4)584
/3144631
9-3256073
/3161305
/3168410

Q-.327474«;

1м
«74-6730
Ö72C
6711
6701
6691
6683

ба;-
6664
6653
«45
663s
6626

6616
66o7
659S
65X8
«579
6571
6-6c
6551
6543
6534
6524
6516

6506
6498
6488
6480
6471
6461

453
6444
6436
6427
6418
6409

6401
''391
«3«3
6375
636(1
U35S

6349

634-
6332
6315
631/1
6307

fti9?
6290
6282
6273
6266
«157

6248
6241
62Î1
6214
6116

M

Coteng.
10-7113477
10-7106737
10-7100007
10-709318;
10-7086576
10-7079^74
io"?07.?r8.*
10-7006500
io-70?98îS
io '70çj i64
10*704.651 1
10-7039866
10-7033131
10*7026601;
10-7019989
10-701^381
10-7006784
1О*7ОООГу1
Ir--6o9l6i-

10-698704(1
lo-tytto-^
10-6973934
10*6967391
10-6960857
10-6954331

10-694781'
10-694131 1
10-6934813
10-6.0,18-15
10-6921845
1 0-691 53 74

10*6908912
10-6902454
10-6896015
10-6889579
10-68831 52
10-6876734

io-(>8703i-
ю-6К6з()14
10-6857532
10-6851149
IC.-6844774
10-68^8408

ю-ЬЯз2ос.о
IC.-682570I
10-6819360
f o - e g i j o i S
10-6806705
lo-fgcn^g^

10-11794082
10-6787784
10-6781494
10-6775211
io-07CSt»39
10-6761673

10-6756416
10-67501^8
IO-674;J9Î7
10-6737695
10-6731471
10-6725255

CoYcrf.
9-908,0510
,-9078978
'/9077445
9-9075911
1/9074377
1/9072841
i;-907ijo7

9-9069772
9-9068136
9-9066699
/9065163
9-9063625
1/406-1087

1/9060549
9-9059011
/9057471
9-9055931
/905459;
'/9052851

9-9051310
9-9049769
9-9048227
i/90466,'l5

9-9045 r4î
1*9043599

>-9i42055
9-9040511
/9038966
/9037411
9-9035876
9'9r'34330

9-9032783
1/9031236
1/9019689
9*9028141
9*9026593
0-9015044

9-9023495
v/-)Oi)94S

9-9020395
9*9018845
9*90»7*94
V90I574J

9-9014190
9-9011638
9-9011085
q-qooi).;-!
9-4007978
}• 400(1413

9-9004869
9-9003313
V900175ÍÍ
5-8990101
9-8998645
9-8997088

/»995531

9-8993973
9-8992414
9-894085-,
9-8989296
9-8087736

Veiiedf.

Sécant
10-0080534
10-0080780
io-ooiioi6
10-0081273
10-0081520
10-0081767
10-008201^

10-0082263
10-0081511
10-0082760
10-0083009
»0-0083259
10-0083508

10-0083759
10-0084010
10-0084x61
10-00X4512
10-0084764
10-0085016

10-1-085269
10-0085511
10-0085775
10-0086029
10-0086283
10-0086538

Iis-ooSu79(
lo-oc'S 71^48
10-0087304
10-0087560
10-0087816
lo-oo8So75

10-0088330
10-0088588
10-0088846
10-0089104
(0-0089363
10-0089612

10-0089881
10-00 90141
10-0090402
10-0090661
10-0090923
10-0091185

10*0091447
10-0091709
10-0091971
10-0091134
10-0091498
10-0041761

10-0093026
10-0093290
Ю-С093555
IO-O093MO
io-rx>94o86
10-0094352

10-0094618
10-0094885
10-0095151
10-0095420
10-0095688
10-0095956

Colcc.

1).

146
H6
»47
»47
147
J47
S49

14S
149
149
i j.-»
Чч

'5'251
M'
15'
15»
i5J
»53
»53
г53
J54
J54
'55
15 s
-55
»•;•>
156
256
*57
257
15S
15S
•58

Î59
»59
159
260
261
»6o
261
162
2(U

262
í6l

*í3264263
26<

l64

265

2бс
i6?,

2бб

1U(,

l6?

»67

l68
268
l6g

D.

Coftne
9-9919466
9-9919110
9-99-. 8974
9-9918727
9-99 «8480
9-991.8133
•)'99-7986
9'99<7?37
9-99'7489
9-99-7140
9-9916991
9-9916741
•/9916491

9-9916141
9-9915990
1/9915710
9-99-54^
9-4915236
9-994984

9-9914731
9-9914478
9-9914115
9'S9'397'
9'99I37«7
9-99 1.4461

9-9913107
9-99Ч951
1/9912696
9-9911440
9-994184
4-991 191-
1/9911670
9-9911412
9-99:1154
9-9910896
9-9910637
9-9910378

9-99'ong
9-9909859
9-9909598
9-9909338
9-9909077
9-9908815

9*9908553
9-9908-9»
•9.*99o8o»9
<) -9907766
9*9907502
9-9907119

9-9406974
9'9)дОб7»о
9-9906445
/9906180
9-99059Ч
9'9905й4ч

9-990538»
9-9905115

9-99°484U
9Т)9045«о
9-9904312
9--9904044

Sine
Ptg.

6o

3II
5S
5-í
5J
5»
í»
50'

4>>
48

47
46
45
44
43
4i
4í
40
39
3»
37
3*

35
34
33
-.i
31
10

Î2
1716
15
14
1J
il
11
10

'9
18
«r
16
'5
'4
«3
11
u
10

9
8
7
6

S
4
3
л
i
o

á



.z-Deg.
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*
30
51
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B

Site
Ю79"7
1081961
1084807
1087651
090497
o»334'

1096186
099030
101874
104718
107561
110405
113148
116091
118934
111777

1114619
117461

1130304
1133140
1134988
1138819
1141671
1T445J1
»'473Í3
1150194
»«53035
*»5587*
115871«
11*1556
1164396
1167136
1170076
1171915
» '75754
1178593
1181431

* 'f 4*7»
1187110
1IÄ994S
115(1786
1195614
1198461
1101300
1104137
110697,
»0981
«111648
1*1448
111831
»111158
1113994
1*2683
»11966
113150

»»3533
»13817
114100
*H3«4
•«4667
«495 1
Cofine.

Lht.
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M
»

»
H

*837
*8з;
1837
»837
I8j7
i836

»837
2836
1836
2836
183
*8j
*8з
»»ï
«83
*53
»83

Dit

Comfï и«
910883
918038
9'5'93
911348
»09503
906659,
903814
900970
898116
895181
89*439
889595
886752
883909
Шобб
878113
875381
87*53»
869696
866854
8б4°'2
861171
858319
«55488
85*647
849806
846965
«44' *4
«41184
8 #444
8J5*04
831764
82991^
817081
81414*

7811407
781856!
78157*9
811890

7810051
780711,
780437'
7801538
7798700
77958*
7793016
779°'89
778735*
7784ÍH;
7781*79
777*84»
777*оо6
7773'7о
77703 ï
77*749
77*4*6
776181
775899
775615
77533«
77548
Verf.

NATUR.AÍ. SIMSI, ice. 'tab. ю
СоГес.

5097343
8031612

•7966066
•7900701
•78355*0
77705'9
7705*99

•7641058
757*59*
75*1311
744810*

•7384*77
73*0424
7*5*945
7'9354*
7130313

•7067156
•7004371
•6941660

.6879119
•6816748
•*7'54548
•6692516
•6630651
•656895*
•6.507427
.•644606,;
•*3«48*7
•*313835
•6462967
•6202101

•6Г417*1

4-6081343
•боииб
•5961070
,•5901174

4'584'439
4-5781862
4-5711444
4-5**»18з
.-5604080

4'5545'34
4-54»*344
4-54*7709
4-53*91*9
V5Jio9°3
4-515*73°
4-51947"
4-54*844
4-50791*9
4-5011 56

4-49*4' 5»
4490*88
4484977
4479*8i
4473599
44*793*
4461180
445664»
445»<"9
4-4454"

Secant

Tang,
115566
118606
131*47
134688
'37730
140771
'438'4
146857
149900
'5*944
155988
159031
161077
165112
160167
171213
'74159
177306
180353
183400
18644!
189496
'91544
4SÍ93
198643
101691
104741
107793
110ОД

»'3*95
116947
119999
213051

111610,
2119157
1131211
1135165
1131*319
2141374
21444*9
«47485
2150547
"51597
«56654
1*597"
1161769
£265817
1168885
217194;
117500
217806
1181123
1*8418;
118714'
119030!
119336
119641
119949
130155
130591
130868
Cot»n

Cocang.
7046301

•6979100
•69120}]
6845148
•6778595
•6712114
•6645831
6579711
•6513788
•64^8034
•6381457
•6317056
•6151831
•6186783
•6111908
•6057107
•5992680
•5918314
•5864141
•5800119
•573*187
•5671615
•5609111
'5545776
•5481608
•5419608
'535*773
•5194105
•5231601
•5169161
•5107085

4-5041071
4-4983111
449*'53i
4-4?»oooj
44798«36
4'47?74»8
4-4676379
4-4615489
4455475*
44494' 8«
444? 37**
4-4173500

443439l
44*53439
4-4193641
4413399*
4-4074504
4-4015164

4-3955977
4-3896940
4-3838054
4-37793 '7
V37»07J
4-366119
4-360400'
4-35458*
4-348786
4'343ooi
4'3J7*3'
4-J3147Í
Tang.

Secant
1-0113406
43114039
•0114671
•0115307
«01.15941
•0116578
•0117216
0217854
•0128493
0119133
•0119774
•0130416
0231049
•0131703
•0132348
•013*994
•0133641
•0134188
•0134937
•0135587
•0236137
45136889
•0137541
•0238195
•0238849
•0139504
-0140161
•01408 1 i
•0141476
•0141155
•014*795
•0143456
•0144118
•0144781
•°»45445
•0146110
•0146776
•0147441
•0148110
•0148779
•0149448
•01 jot ï,
•0150790
•0151463

1-0151136
1-0151811
•0153486

1-0154161
'•0*34839
1-0155518
1-015619
1-0156877
1-015755
1-0158140
1-015891;
1-015960
1-016019
1-016097
I-Ol6t66
1-016135
I-Ol6}0(l

Gofec.

Verf.
118514
«19119
«97J5
»»0341
110950
11155«
ini6)\
111778
«3389
114001
124613
225217
125841
116456
117072
127689
128307
118915
119544
130164
130784

0131407
0131030
0131655

*31*77
133902

01345**
»35'55
»3578l
136411
»37040

0137670
0138301
01389,31
0139565
014019^
0240832
0141467
0141103
0141740
0143377
01440Г5
0144655

0*45*94
o*45935
0146577
o»47ti9
0147861
0148 506
014915»
o»49797
0150444
0151091
0151739
0151388

o*53"3
0153689
o*5434^
015499
015564
o»5**p

teoverf

E.

°5
06
07
08
08
to
10

i t
u
12

'4
'4
'5
16
'7
18
18

'9
10

21

22

13

*3

*4
»5
z6
*7
*7
19
гУ
30

3'
3'
13
33
34
35
3«
37

38
40

639
641
641
641
*43
644

646

47
64«
649
650

si:
:s
G54

0

Cofine
781476
780871
780165
779*5»
779050
77844»
777831
7771"
77Ä6i i
775999
775387
774773
774ÍJÍ9
773544
7?19*И
771311
77'693
771075
770446
769836
769115
768593
767970
7*7347
766715.
766098
765471
74845
7*4218
7Г>3589
762960
761350
761699
761068
7*0435
759801
7591*8
758ЯЗ
757897

9757*60
97566*3
9755985
975S145,
9754706
^754065
97534*3
975*781
975*138
975ЧЧ4
9750849
9750*03
974955*
9748909
9748*61
9747611
9746961
974*3"
974566
974500«
974435
974J70

Sine
Dcg,

о
)

7
6
5
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i
i
i

?

7

5
44

3
t
i

1

«
4

i

1

1

O

1

(

1C

K
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SS* LOG. SINK», tec. (*73)
Diff. Coiec. VerfedfJ

-310I493

-3^066

3161174
'3166997
'3171811
4*78617
^184416
'3290106
4195988
430176
4307527

' 3330511
„ 3 33б237
'4341 955

'4393061
5647

0*68212.11
0*6815171
0-6809341
0-6803419
0-6797505
0-6791600
0-6785703

°'6773934
0-6768061
0-6761198
0-6756343
0-6750495

3478719
•3490614
-3502491
454354
'•3516200

8-3538019
10-6744656
10-6738816
10-6733003
10-6727189
10-6711383
10-67155848

8-3549841

8'35734'V
8-3585184
8-3596931
-3608664

10*6709794 8
10*6704011
10-6698139
10-6691473
10-6686715
10-6680961;

-3620381
8-3631081
8-3643765

8-3
6
55434

8-3667086

8-3678713
10-6675113
10-6669481/
10-6663763
10-665804;

10-6646651

10-6640938
10-6635251
10-661957»

10-6618138

10-6606935
ю-6бо1294
10-659566]

10*6590037
16-658441° 8
10-6518810

10-6573108 8

10-6561027
10-6

 5
 56448

IO-AÍ 50876
10-654(131»

'°'653975
10-6534206

10-652313
10-651760
10-651208

8-3394991
8-3407001

-3418997
8'343°975

-3442936
8-3454880

3466808

9-3354813
436°917
1-3367014
4373"3

9'3379>94
9-3385167
9439-333
9-339739'
944°344>
Г3409484
944' 5 5 '9

(-3690344
Î*370I95C>
8'37'3539
8-371514
84736671
84748115
$4759743
8-37711.55
8-378175«
8*3794-31
8-3805698
8Ч'>'7'4'»

8*384000.
}*з85 Ч0!
5-386179'
î-3874'7*
8-388553.
8-3896878
5*39o8i°7
3-39i9-;ii
8-3930812
8-3941 'о?
g-ynsvr
8-3-904632
8-3975*73
8-398709!!
8-3998310
8-400950
8-40:068

10-6506571 8-403185
10*650106^ 8*404300
10-6495568 8*40544
10-6490078 8-40&5»7
10-6484595 8-4076381
10-6479 ио!8-4о8 747

Coverf.

Tang. jDiff

4174745
•3180953
4187153
4>93345
•3199518
•3305704

•3318031

Г334*59«
334*711

9'34.Г»573
944?958
9444 55Х

944-Í7"!
9-34635^7
9'3469494
9-3475454
9-3481407

9-3499""

9-3511059

9-3511869
9-3518763

945639""

9-35848-
9'35l>73'
9'3593'lû

9454893
9460473
9-361053
9*361631
9*3611100
9-36-1787
9-3633*4
Cütang.

log

168
'59

144

118
no
I 12

097

089

81
073
066

058
050
043
'035
01

1020

'Oil
>OO5

997

982
975

59ft7
1960

953

593«
930

59"'

40

5*4
5887

•85
"58s
5844

581
580«
580

579
57»
578
577
576

Dirt

Cotang.
0-6715155
0-6719047
0-6712847
0-6706655
0-6700471
0-6694196
0-6688128

0*6681964
0-6675817
0-6669673
0*666.3537
0-6657409
0-6651284

0*6(145177
0*6639073
0*663197''
0-6626887
о*6б2о8о6

66Г4733
0-6608667
0-6602609
0-6596559

0-6571434
0-6566411
0-6560417
0-6 ç 5441°
0-65484-с-
о*6 541 44*
0*6556471
0*6530506

0-651859.1
o*65i264>v
0*65067
0-05^0780
0-644485"
0*648894

'0-6477 *3'
о*б47'2.Г

0-6465 35
l

0*645947̂
10*64-3598
10*64477.*:
10-6441874
0*643601.

0-6430171
о-б424?4
0*641X51
0*6411691
10*640687'
10-640106

1 0*6 j 8 1,46
10-638368
10-637790
10-637111
io*6 -(66-|*;

Tang.

Coverf.

•8987736
•8986176
•8984615
•8983054
•8981491

•897993°
•8978367

•8976804

•897514'
•8973677
•8971111
•8970547

•8967416
•8965850
•8964283
•896171(1
•8961148

•895*40 1 1
•8956441
•«954872

8950161

•8948589
•894:- '7
•894544

•8943871
•8941299
•894071

•8939150
•8937576
•8936000
-89(4415

•«431*4*.
-К-ЯЧ--

9-^918117

^'>1>2Й5 j

9*8̂ 2496

9-8910112
-8918642
9-891706
9-891 54«
9-891389*1
9-891231

9*891073
9-890915
9-890756
9-890598
9-890439
9-890181

9-84,01 ti
9-889964

9*889487
9-889314

VcrfeJÍ

Secant

0-0095956
0-0096225
0*0096494
0*0096763
0*0097033
0*0097303
0.0097574

o*oo97í*45
•001,8117

0*0.09838*.
0*009*66
0-0098933
0-009 */ 2 Об

0-U099479
0*0099753
О-ОЮОО17
0*0100301
O-OIO0577
0*0100851

o-oioi 127
0-0101403
0-0101680
0-0101957
O-OIOÎ23«)

o*nio;5i i

0-0102784
0-0103068
0-0103346
0-0103616
0*010390*
0-010418-

-0104465
0-0104746
0-0105027
0-010530*
о'ОШ559Р
0*010587:

'Оюб71 1
0*010700
0-010718

0-01078^
0-0108141
0*0108421;
0*010871
0*0 1 OyOOl

10*0101,18.
0*0109576
0*010986
o*oi 1015

10*0110440
lo-ci 1071
10*011011

lo-oi 1130
10-011159
10-011188
10-011217
10-011246
10-011176

Cofee.

«

79

8o

8o
8o

«l
81
K l
81
82
83

83
8;

S.
»í
*4
85
86
85
86
87

187

Coline
9904044

•9903775
•9903506
99°3>37
•9901967
"99O169-1

-9902416

•9901155
•9901883
•9901612
9901339
990106-
•9900794

•9900511
•9900147
9899973
•9899698
•9899423
•9899148

9898873
•9898597
•9898310
•9898043
•9897766
•9897489

6
5
44
3
i
i
o

•9897111
•989693:
•9896654
•9896374
•9896095
•9895815

•9895535
•9895154
•9894473
•9894691
•98944
•9894128

•9893*45
•9893561
•9893179
•9891995
•9891711
•9891417
-989 IM!
•9891856
•989157
*989118
:9890998
-989П7*

9*989041.
9*989013
9*988984
9-988056
9-988917
9-988898

9*988840
9-988811
9-98878»

9-988753

M m

Sine

De* 7 7



ï? Dtg. NATURAL SINE«, Í«. Tab. to
T
о
I
1
3
4

6

7
ï
9
10

ir
11

13
«4
'5
16
ï?
18
'9
10

ii
21
»3
14
»5
16
»7
18
»9
3°
3'
3*
33
34

H

H
39
4°
4'
4*
43
44

8
»7
4»
49

5'
5»
5S
Í4

Hí
Ë

Sine
11495 í i
»»5*345
"55 '79
1258013
1260846
1163630
1166513
1169346
2171179
1*75012
1277844
1280677
118)509
2186341
1189171
1191004
1294835
1197666
1300497
2303318
1306159
1308929
»311819
1314649
»3'7479
1310309
1313138
1315967
1318796
»»1615
»ЗИ454
*337»8i
1340110
1341938
13457«
*Î4»594
1351411
1354148
»357075
»359901
»361719
*365555
1368381
»371107
»374033
1376859
»3 79684
1381510
»385335
1388159
»390584
»393808
«396633
»399457
1401180
»405104
»4079*7
»410751
*4«3S74
'»416196
»419119
Cofine

Uitt.

1̂ 34
2834
2834
2833
2834
1833
2833
1833
»«33
ÎÏJ2

18331832
2831
183128311831
2831283!
1831
2831
1830
2830
2830
2830
2830
1829
2829
1819
1819
2829
1828
1828
2818
1828
1818
»817
1817
1817
1817
1817
1816
1816
1816
1826
1816
1815
iRi6
1815
18*4

1815
1814
1811
2824
1813

1
Я
Ч

18»3
1824
»823
1811
(8*3

Coverf.

7 7 5048 Я
7747655
77448l'
774'9»7
7739'54
7736310
7713487
7730654
7717811
77Ч98«
7722Г56

77'93»3
77'649i

774*59
7710828

7707996

77°5
l6
5

77:'»334
17699503

7696671

7693841

7691011

76881»!

768535!

7681511

7679691

7676861

7674033

7671204

7668375

7665546

7662718

7659890

7657062

76ï4»34
7651406
7648579
764575»
7641925
7640098
7637*7'
7634445
7631619
7628793
7625967
7623141
7620316
7617490
7614665
7611841
7609016
7606191
7603367
7600543
75977Ю

7594*96
759*073
7589»49

1758з6о4
17580781

Oify Verf.

Cofec. (Tang.

4-4454" S
44398176
4434»38»
4-4106731
4-413 '»»4
4-4175859
4-4120637

4-4065556
1-4010616
t'39558'7
4-3901158
4-3846638
4-3791157

4'373U°'5
.-3683910
4-3619943
4-3576113
4-3511419
4-3468861

4-34'5438
4-3361150
4-3308996
4'3»55977
4-3203090
4-3150376

4-3097715
4-3045215
4-1991867
(.-ï 940640
4-1888547
4-1836576
4-2784738
4-2733029
4-2681449
•̂2629996

4-2578671
4-1517474
4-1476402
4-4*5457
4-* 3746 37
443*3943
4'»»73373
4-1111918
4-2171606
4-11x1408
4-2o7*«3
4-1011380
4-'97*|49
4-1921840
4-1873151
4-18*3785
4-' 77443»
4-1715110
4-1676101
4-1627114

4-1578143
4-1519441
4-148085«
4-'43*339
4-'3839J9
4-'335«55
Sécant

1308681
2311746
13 148 «ï
1317876
1320941
1314007
1317073
2330140
*33.!i°7
2336274

»33934»
1342410
»345479
»34»548
2351617
1354687
»357758
360819
2363900
1366971
»370044
13731Г6
2376189
2379262
1382336

2385410
1388485
1391560
2394635
1397711
1400788
2403864
2406942
1410019
1413097
1416176
2419155

»4»»334
1415414
1418494
»43'575
1434656
»437737
1440819
1443902
1446984
2450068
»453>5

l

1456136

»4593*o
146x405
146349'
»468577
1471663
H74750
2477837
1480915
14(401]
»487101
1490101
1493180

Cotin.

Coung.

4-ЗЗЧ-759
4'3»J7347
4-3100079
4'3'4»955
4-3085974
4-3019136
4-2971440

4-29 15885
4-2859471
4-1803199
4-1747066
.•1691072
4-1615118
4-2579501
4'»5»39»3
4-2468481
4-2413177
4-1358009
4-2302977

•̂11480X0
4-1193318
^•2138690
1/1084196
4-1019835
4-1975606

4-1911510
4-1867546
4-1813713
(.-176001 1
^ 1 706440
4-1651998

4-1599685
4-1546501
4-1493446
4-1440519
4''3877'9
4-1335046

4-12*2499
4-1130079
4-1177784
4-1115614
4-1073569
4-1011649

4-0960851
4-0918178
4-0866617
4-0815199
4-0703891
4-0711707

4-0661643
4-0610700
4-0559877
4-0500174
4-0458590
4-0408115

4-0357779
4-030755°
4-0157440
4-010744

6

4-0157570
4-0107809

Ting.

Secant
1-0163041
1-0163731
1*0164411
1-0165113
1-0165806
1-0166499
»•0167194
1-0167889
1-0168580
1-0169183
1-0169982
1-0170681
1-0171381
l-C-f/toil

1-0171785

1-0173488

1-0174192

1-0174897

1-0175603

1-0276310

I-01770lg

»•0177727

(-0278437

1-0179148

1-0179860

1-0280573

I-028ll87

I-Ol8lOOl

i-Ol8l7I7

1-0183434

I-0184I51

1-0184871

1-0185590

I-O1863I1

1-0287033

I-0187755

1-0188479

1-0189103

1-0189919

1-0*90655

1-0191383

I-0191I11

I-0191840

1-0193571

(-0294301

1-0195034

1-0195768

1-0196501

(-0297137

'•0197973
1-0198711

'•0*99449
i-ojooiSi
1-030091!
1-0301669

1-0301411
1^303154
1-0303898
1-030464'
1-0305389
1-0306136

Cofec-

Verf.
0156199
0*56954
0157610
015816«
0158913
015958«
0260140
0160900
0261561
0261221
0161884
0263547
01642 1 1
0264876
0265541
0166207
0166875
0267542
016S2II

0268Ü1JI
0269551
0270*23

0170895

0271568
0271141

0171916

027359'
0174167
0174944
0275611
0176301
0176980
0177661
0178342
0179024
0179706
0180390
0181074
0181760
0181446
0183133
0183810
0184509
0185198
0185888
0186579
0187271
0187964
0188657
0189351
019C047
0190741
0191439
0191137
0191835
0»93534
0194134
0194935
0195637
0196319
0197045
ICoveri.

IX
655
656
656
657
658
659
66o
66i
661
662
663
664
665
665
666
668
667
669
670
670
672
671
673
673
675
675
676
677
678
679
679
681
681
682
682
684
684
686
686
687
68;
689
689
690
691
691
693
693
694
696
69i
697
«98
698
699
700
701
701
702
704

1Г,

Cohne
9743701
9743046
974*390
974' 7 J4
9741077
9740419
97397«o
9739100
9738439
9737778
9737U6
973

6
453

97357*9
ms'»4
9734459
9733793
9733'*5
973»458
973'789
9731119
9730449
97»9777
9719105
971843»
97»7759
9717084
9726409
97»5733
9725056
9714378
9713699

9713020
9711339
97И65Й
9710976
97Ю194
9719610
9718926
9718140
9717554
9716867
9716180
97' 549'
19714801
97'4"»
97134*'
9711719
•tf 11036
(
>7"H3
9710649
9709953
9709*5*
97o8ï6T
9707863
9707165
9.706466
9705766
9705065
9704363
97Pj66r
970»9J7
Sine

«о
J
2í»
57
5«
55
54
53
52
ï
.0
•9
44
47
.6
h5
44
43
4»
4'
4o
Ч
38
37
3«
35
34
33
3»
3'

3°
»9
»8
»7
2б
»5
»4
»3
2l

11

1O

'9
18

17
16
"5
M
'3
ii
и
IO

1
Ч
6

5
4
3
г
i
0

7
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U Deg. Loo. SINES, kc.
Diff.f Cotang. Î5T

(*7S)

8

9-3 5 37*64
9-354X71°

9-35641416
9-356983*
9-3575*4°

94586027
9-3591409
»•3596785
9'3<J02i54
9-3607515
9-3612870

ti* n

9-3634319

3̂64465»

»'3*5545«
9-3660750
'/3666036

-

5-3687« r»
9-369,36
5-369760
"'370̂ 847
9-3 708079

'-3760034
•

Î4«9
54« i
5434
544«
444°
S4P

54' 0
54'°
5404
5397
539°
5381

5376
53*9
5361
5355
5347
534'
5334
53»7
5jio
53' 3
5306
530r
5191
5Д86
5*79

5166
5,58

5*51
5 »45
5*39
5*3»
5»*5
5119

5112

5191

5'79
5171
5166
3160

5«34

J»«4
5108
5101

5«9 Ч
50?.
5o8i
5*77
5070

biK

Cofec.
10-6479110
10̂ 647:3,654
10-6468150
10*6462736
10-6457190
10*6451850
10-644641*»

10-6440993
to-6435574
10-6430164
10-6414760
10-6419363
ï 0-6413973
10-6408591
10-64031 Г5
10-6397846
10-6391485
10-6387130
10-6381785

10*6376441
«0-6371108
10-6365781
10-6360461
10-6355148
10-6349841

10-6344541
10-6339150
10-6333964
10-6318685
10-6313413
10-6318147

10-6311889
10-630763,
10-6301392
10-6197153
10-6291911
10-6116696

10-6181477
10-6176165
1 0-61 7 lobo
10-6165861
[0-6260661,
10-6155443

10-6150304
10-614513»
10-6139960
10-6134806
10-6119653
10-6114507

«0-6219367
10-6*14133
10-6109106
10-6103985
10-6198871

10-6 1 8866 1
10-6183566
10-6178477
10-61 7339
10-616831
10-6163248

Scceat

VeHWC.

8-4098
'475'
1556!

9-3633641
9-3639401

8:4109611 9'3б45 '55
в-4Лоб759'365Р901
S-44'7i 39-3656Ч'
8Ч«4»736 9-3661374
8-415:3746 9-3668ioo
8-4164741

8-41866909
8-419764/4
8-4*08583

9-3673819
9-3679532
-3685238
9-3690937
-3696619. - 39. .

8-4l'95o8 9'37о»?'5
8-4i304»"|9-37ö7994]

37'3б67
•37'9333

9-37*499*
. ... . -373°Ч5

8-4l8477o|9-3736*9'

8-4*5*101 9
3-4163071
S-4»739»8|9

-374'93°!
8-43064149-3747563
8-43171169-3753190
8-43180049-3758810
84338778 9'37644»3
8-434953-) 9-3770030
•8-43601869-3775631
;9.437I0ío
8-438174019

8-4403141
8-4413821

8-443514
•̂444578

4-4488113
$-4498788
8-4509350
8-45198

5-4551467
8-4561964
S-457»448
8-458191019

1-4603x1
8-461415;
8-4614677
^•4635085

8-4655863
8-4666»ИГ

Coverf.

Taùg.

5760
5-754
5746
5740
5731
57*6
S7iy

57>3
570D
5699
5691
5686
5679

3673
5660
5<J59
5653
5646

9-3781115
3786813

9'379»394

94803537
'3-4414488|9-з8о91сх>|

•3814655
•3810105
•3X1574;

.. . ...-383485
;8-44?7б15|9-з8з681б

.ih-:
39-.

9-3841340

4-3Ü533TC-
-3^58876.. . 9 8 9 . .

^4530434|9-38б437б
94869864

9ЧИ75 Î56

9-388631!
-3891781
9-3897144

9-3908151
9-39И595

3914466
9-3919893
-J435JM

'8-467(15909-3940717
8-46869359-3946136
8-4697167 9
'8-4707587 '
84717894'
8-4718189'

9-3962316
3967711

Cotang.

10-6366359
»0-6360599

•̂  0-6354845
,10-6349099
'< 0-6343 359
10-6337616
10-6331900

5633
5617
5610

5607
5601

5594
5585
558i
5575
55*8
5563

5^55
5S5<-"
5543
5537
553'
55*4

55'»
5506
5500
5493
54*7
54»i
475
5469
5463
545''
545'

Í444
5439
543»
54*7
54»°
54 «4

5401
5397
53-H
5385

10-6326181
10-6310468
10-6314762
«0-6309063
10-6303371
10-6197685
10-6192006
10-6286333
10-6180667
10-6175008
10-6169355
10-6163709
10-6158070
10-6151437
10-6146810
10-6241190
10-6135577

10-6224369

10-611877^
10-01.13187
10-6107606
10-6101031
10-6196463

10-6190960
10-6185345
10-6179795
10-6174151
10-6168715
10-6161184

10-6157660
10-6151141
10-6146630
10-6141124
10-6135614
10-6130131

10-6114644
10-6119163
10-611368'
10-6108119
10-6101756
1O-6O97JOC

10-6091849
(0-6086405

to-6075534
10-6070107
10-6064687
IU-6OJ917J
10-6053864
10-6048461
10-6043065
10-6037674
10-603̂ 189

Ш
M m 7

Coverf.

9-8893»9'

9-8888515
9-8886935
9-8885344
9-8883754
9-8881162
9-8880571
9-8878978
9-8877386
9-8875791
9-8874'99
9-8872605
.J-8871OIO
9-8869415
9-8867819
9-8866113
9-8864617

9-886303
9-886143:
9-8859834
9-8858136
9-8856637
9-8855038

9-8853438
9-8851837
9-8850136
9-8848635
9-8847033
9-X8454JI

9-8843818
9-884111'
9-8840611
9-8839017
•(•8837413
9-8X35807
9-8434101
^811596
9-8830989
,,-8819382
9-8817775
17-^816167

9-581455*
9-8811949
9-8821340
9-8819730

9-881489-,
9-881328^

5-S8 10060
9-8808446

9-8:405118
9-8803604
9-8801986.
9-8800371

9-8797140

Veri»df.

Secant
40-0111761
10-0113053
10-0113345

10-0113930
10-0114114
<o-oii45iS'
^0-01148111
10-01151061
»0-0115401
40-0115697
'10-0115091
10-0116188

0-01 16585
10-0116882
10-0117179
ЮЧМ 17477
10-0117775
10-011807

10-0118371
10-0118671
10-0118971
10-0119171
10-0119571
lo-oi 19371

10-0110173
10-0110475
10-0120777
10-0121079
10-0121381
10-0111685

10-0111988
10-01121)1
10-0112596
10-0112901
10-0113106
10-0113511
10-OH3Ü17
10-0114114
10-0114430
10-0124737
10-0125045
10-0115351
10-0125661
10-0115969
10-0116178
10-0116587

10-0127107
10-0117518
10-0117819
10-012? 140

10-011845!

10-0118764

ю-о12«>о7б
10-0119389!
IO-OI197O2
10-0130016
ÍO-OI303JO,
10-0130644
[«00130559

CoOc.

191
191
191
»939-9886070156
»949-9885776'
"* 9-98Í 54»194

»949-9884894151
"""9-988459951

9-988,4303 50
9-9884008 4,
9-98837448
9-У>И34'547
9*988311846
9-9882811 45
9-9881513 44
9-9881115 43
9-98819174»
9-9881618 4i
9-98813*9 4°
9-9831019 39
9-9880729 зв
9-988041
9-988011

306
3°5
307
306
307
308
307
309
308
309
309
310

3"
3"
34
3'J
3'»
3'3
31J
3«4
3«4
3»4

Cofine

196
»95
196|
»97

»97
19J198
198
198
»99
»99
joo
300
300

3°'301

,30»
30*
'301
3°3
303
303

3°4) ,
3,°tj9-98774o4»7.

Í9-9877099 » «j
»51

9-9879827
9-98795*5
9'9»79»»3
9-987891«
9*9878618
9-98 7« 3'.5
^•987*011
b-9»777o8

9-987648
,9-9876183
9-9875876
19-987557011
'9-9875163
9-9»749S5
9-987*648

9-9874339
9-9874031
9-9871711

9-9871103
793

1 I9-9B7Î
'"Ив?.

9-98744«»

9-987(860
»•957J549
9-9871136

9-98

to

btg.~J6



14 Lteg- NATURAL SINIS, &c Tab. ia
1

о
1
2

3
4
5
6

8

9
IO

il
12

~}
Ч
«5
i6
17
18

'9
iO

21

22

»3

»4

»5
26

27
28
29

1°
3'
3»
33
34
35
36

$
39
40
4»
4*

43
44
45
46

47

£
49
5°
5'
5*
53
54

Hs
59
Öo

Sine
2419219
2422041
2424865
2417685
2430507
»4333*9
2436150

243»97I
2441792
2444613
»447433
1450254
2453074

2455894
2458713
г
4
6
'533

2464352
2467171
2469990

2471809
2475617

»47*445
24^1263
248408 1
2486899

2489716

»49*533
*49535°
2498167
2500984
2503800

2506616
2509432
2512248
2515063
1517879
1510691]

4*3508
2516313
г5*9137
*5J'?5

2

2534766

*537579
2540393
2543206
2546019
2548832
2551645
»5H458
2557270
2560082
2561494
1565705
1568517
*57П28

*574'39
»576950
2579760
2JÍ2570
2585381
2588190

Di it

2822
2822
2822
2822
2822
2821
2821
2821
2821
28lO
2821
2820
2S2G

28l9
28iO
2ÜI9
2819
2819
laíV

28l8
28l8
28l8
2gl8
2818
28l7

28l7

2817
28l7
2817
28*6
28l6

lgl6
28l6

2815
28l6

2815
i8ii
2815
284
2815
2814
2813
284
2813
2Я1}
г*Ч
».» Ч
2813

tStl

28Г2

2» 1 1
2812

t8ll

28ll

28ll

tgro
2810

28ri

2809

ICofme'Diff

Coverf.
7580781
7577959
7575>37
7572315
75

6
9493

7566671

756385°
756/029
7558208
75553^7
755*5

Й
7

7S4974
6

7546926

7544Ю6
7541*8?
7538467

753564»
7532829
7530010

7527191

75H373
75*'555
75'873T
754919
7513101

75ioi»4
7507467
7504650
7501833
7499016
7496200

7491384
749056Й
74*775*
7484937
74^1121
7479306

747649*
7473677
7470863
746804?

74
r
'5*34

7462421

7459607

7456794
;4Я9*|
7451 i6S

Г448355
744554*
744*7 io
74399 1 S
7437106

7434*9?
743'48з
74*8672
7425861
7423050
7420240

74 '743
d

7414619
7411810

Verf.

Cofec.

4-i3ÍS655
44*874»7
4-1239435
4-1191498
4-1143675
4-1095967
4-1048374
4-10008 91
4-0953516
4-0906272
4-0859130
4-0812100
4-0765181
4-0718374
4-0671677
4-06250̂ 1
4-0578615
4-0532249
4-0485992
4V439»44
4-0393804
4-0347X72
4-0302048
4-0256331
4-0210722
4'OJ 652 I (y

4-0119823
4-0074532
4-0029347
3-9984267
?'9939'9*
.1-9894421
3-9849̂ 54
Г90'Ч99'
{•9760431

3-9715975
3-9671621

3-9627369

VJ5831";
Г9539«7'
Г»495>*4
Г945'379
Г94°Гб,13

3-93639*ü
V93*0443
Г9276997
5-9*33651
j -9 1 90403
3-9147254

3-9104203
(-9061150
3-9018395
3-8975637
3-8932976
{•88904» t

3-8847943
3-8805570
3-87<>3*93
3-8721111
3-8679025
1-8637033

Secant

lang.

1493180
2496370
2499460
2502551
2505642
2508734
2511826

2514919
2518012
2521106
2524200
2527294
253038'}

2533484
2536500
2539676
*54*773
2545870
2548968

2552066

*555'
6
5

2558264
1561363
2564463
2567564

2570664
2573760
2576868
2579970
158307?
2586176

1^89280
2591344
1595488
2598593
2601699
2604805

2607911
1611018
2614126
2617234
2610342
2623451

2626560
2629670
2631780
2635891
2639002
164211.:

2645226
2648339
»651452
1654566
1657680
1660794

2663909
2667025
1670141
»673157
2676374
2679492

Cot an.

Cotang.
4-0107809
4-0058165
4-0008636
3'9959»*3
3-9909924
3-9860739
3-9811669

3-9762712
3-9713868
3-9665137
3*9616518
3-9568011
3-9519615

З'947'ЗЗ'
3-94*3157
У9375°94
3-9327141
3-9279297
3-9231565

3-9183937
3-9136420
3-9089011
3-9041710

3'89945"6
3-«9474»9

3-8900448

3-8»53574
3-8806805
3-8760142

3->*7'3584
3-8667131

3-81)20782

rS574537
,-8528396
3-8481358
3*436414
3-8390591

3-8344861

3-8i99*33
3-8255707
3-8208281
3-

s
-6»957

3-8 "7733
3-8071609
3-8027585
3-7982661
3-79П835
3-7893109

V7>4844 '
3-7803951

3'77595'9
3-7715'85
3-7670947
3-7626807
Г7?827бз

3-T53S8I5
3-7494963
3-745 '*07
3-7407546
3-7363980
3-7320508

Tang.

Secant
1-0306136
1-0306884
1-0307633
1-0308383
1-0309134
1-0309886
1-0310639
1-0311393
1-0311147
1-0311903
1-0313660
1-0314418
1-0315177
1.0315936
1-0316697
ï 0317459
1-0318222
1-03189X5
1-0319750
1-0320516
1-0321182
1-0311050
1-0322818
1-0323588
'•03*435̂
1-0325130
1-0325903
1-0326676
1-0327451
1-032822;
1-031900;
1-0329781
'•°J.l°559
'•°33'339
1-0332 Hi;
1-0331901
1-033368'

1-OJ34467
I-033S151
1-0356037
/•033682;
1-0537611
1-0538399

1-0339188

'•0339979
1-0.540770
1-0341563

'•034*35'
1-0343151

1-0343946
1-034474.
1-0345540
1-0346338
1-03471 зК
1-0347938
1-034874Г

»-034954*
1-0350346
I-035II5C

'•0351955
1-0352762

Cofec.

Verf.
0197043
0197747
0298452
0199158
0199864
0300571
0301280
3301989
0302699
0303409
0304121
0304833
0305547
0306260
0306975
0307691
0308407
0309125
0309843
0310562
0311281
0312002
0312723
0313445
0314168
0314892
0315617
3316342
0317069
0317796
0^8524
0319252
0319982
0320711
0321443
0311175
032190̂
0323642
°3*437<>
03*511*
032584^
031658;
0527321

0328061
0328800
0329541
0330282
033101;
0331761!

0332510

0333*54
0333999
°334745
°33549*
0336259

0356988
0337737
0338487

ОЗЗ?
1
^

0339989
034074.

Coverf

L).

7°4
7°5
706
706
708
708
709
710
710
711
712
7'4
7'J

7'5
716
716
7'8
718

7'9

7'9
721
721
722
7*3
7*4

7*5
7*5
7*7
7*7
728
7*8

7jo
73"
73'
~l

l

733
734

734
736
73'
737
737
739

739
74'
74'
741
743
744

744
745
746
747
747
749

749
7?o

75'
75'
753

I).

Coline

9701957
9701253
9701548
9700842
9700136
9699418
9698710
,»69801 1
9697301
9696591
9695*79
9695167
9694453
9693740
.»693025
.7691309
^691593
9690875
9690157
9689438
^688719
96*7998
9687277
9686555
9685832

9685108
9684383
9683658
9682931
9682204
9681476

9680748
9680018
9679288
9678557
9677825
9677091

9676358
967562/
9674888

9f>74'S*
9673415
9672678

9б?'939
9671200
9670459
9669718
9668977
9668134

9667490
9666746
9666001
9665255
9*6450!
9663761

9663011
9661263
966151:
966076:
966001 1
9659258

Sine

60

Í1
57
56
55
54
53
5*
;l
5°
49
48

+7
46
45
44
43
4*
4'
40
39
38
37
36

35
34
33
3*
3'
10

*9
18
i-
26
2;
»4
и
11
11
20

"f

18

17
16
15
u
I:

11

1 1

10

<
8

6

4
3
ï
ï
0

/

75



Ц Deg. Loo. bi N u, &c. ( J77)

0

1
t
3
4

6

8
9

Ю
II
11

Ч
Ч
l e

16

Ií

»0

и

>;

»i

l(

1}

14

*9
3o

!
Jî
3
34
)
J6

17
3*
3
40
4
4

Г
H
4
46
4
4

4
5
S
S
\
5.

si
5ft
J7
58

í
•»

Sine
•3s.?675i
•3841815
•3846873
•3851914

9-3856969
9-3861008
9-3867040

9-3871067
9-3877087
j-j88tioi
9-3887109
9-3891111
94897106

)-J';6lOi>6
9-39070-/9
9-39-î^57
y'39J7P2Î
9-3121991
J'S'Jif i ' lS»

9-393 '9°5
;49J<i8ji
^394' 794
9-3946729
4-3951U5Ü
9Ч95<>?8|
9-3961499
4-3966410
'J'3971315
•^'39761 15
9-ЗчИмо|
ГЗУ»509Ь
''•39^0878
:'499S754
4-40006»
94005489
9-401034
»•4015*0

9401004!
9'40Z4S3
9401971,

9403455'
94039J7S
94044 1, 6

9'4'Ч900
94053816
9405861
9-406341
9'4o6Sío
9^4«? i 9»
94077766
94о8г5з
Г4о873о
94°9»o6
940968i4
5410157

94«of>3io
944 105
944579
9411051
944514
9411996

^«fine

Diff.

063
05»
051

5°45
039
031

5017
5010
5014
500b
;оог

4995
4990

4983
4978
4971
4965
4959
495 í
4947
4941
4935
4919
49 M
49 l K

49"
4905
4900
4^94
4847
1881

4^76
4»:
4sr,4
4"*5(

4»5
4X4

4«4
483
4810
4814
4818
18 1
480
480
479
479
4784
477
477
476
476
475
475
474
473
473
471
471
471

Diff

Cofec.
0-6163148
0-615818;
0-6153117
0-6148076
0-6143031
0-6137991
0-6131960
0-6117933
0-6111913
0-6117899
0-6111891
0*6107889
0-6101894
0-6097904
0-6091911

10-6087943
0-6082972
0-6078007
0-6073048

10-606809^
f 0-606 j i+ii
10-6058206
10-60^3171
10-604834»
/0-6043419
10-6038501
10-6033590
10-6018685
10-60137X5
io-6oiS89i
10-6014001

10-6009112
10-6004146
10-599937;
10-59945!
10-598965
10-5484799

10-597995-!
10-597511
10-5970:7'
ro-59rt544C
10-5960611
10-595580«

10-595099
10-594(1181
10-594138
10-593658
10-593179
10-591701

10-5911134
10-591746
10-591169,
10-590793
10-590317
10-589841
10-589368
10-588894
10-588410
10-587947
10-587475
10-5X7003

Secant

Verfedf.

•4718189
473847l
•4748741
•4759000
•4769146
4779480
•4789701

•4799910
•4810107
•4810291
•4830464
•4840615
•4850773

•4860910
•4871034
4881147
•4891247
•4901336
•4411411

•4911477
•493-530
•4941572
•4951601
•496 1619

84971625

•4981619
•4991602
1-5001573

8-5011531
•i'5oii4»o
8-503141(1

8-5041 H'
8-5051254
4-5061156
8-5071046
4-5080915
8-5090791

8-510064!
Я-51Ю49
8'5H03i(
8-5130148
8-5139959
8-5149758

8-515954
8-516931
8-517908
8-5188844
8-519858
X-^ioii}!

S'5iiSo4
8-521775
8'5>3745
8-Í14714
8-515681
841664X4

8-517613
8-518578
$-519541
8-530504
8-531465
»•5 1141 ч
Coverf.

Tang.

•3967711
•3973089
•3978463
•3983830
•3989191
•3994547
•3999896

•4005140
•4010578
•4015910
4011137
4016558
•4031873

•40371X1
•4042486
4047784
•405307«.
4058363
•4063644

4068919
4°74'89
4079453

/40X4711
1-4089965
9-40952;»

•4100454
9-4105690
94110911
9-4116146
9-4111366
9412(1581

9-413178«
9-4136993
9-414119
9447383
94151570
94'577S»
94161918
9-416809
9417316
9417841
94183580
9418871

94I9387
9-419901
9-410414
9-420927
9-421439
9-411951

9412461
9411973
9413483
9413993
941450»
9415011

9-41,519
9-426017
94i<>534
9417040
9417546
9418051

Cotang

DM.

37»
374
3*7:
361
35*
349
344
338
33»
317
3*'
315
309
304
290'
191
»»7
281

5^75
5270
51(14

5*59
515)
5*47
5141

5136

5*3-
5111

110

5115
520;

5204
•5148
5192
5iK-
5182
5176

5'7
516
5160
5'5
5-4
5'4
5'.5
54
5 i »
S« 1

5"
51 1
510
510
509
509
5oi
508
507
5°7
506
506
?°5

Dirt

Co t-rng.
0-6012189
0-6016911
0-6011537
0-6016170
0-6010809
0-6005453
0-6000104
0-5994760
0-5989411
0-5984090
0-5978763
"-597344-1

0-5968127

0-5961818
0-59575-4
o-595111'i
0-5946914
0'594'*37
0-5936356

0-5931081
0-51^581 1
0-5920547
0-59I51SS
0-5910035
0'51КЧ7'3-
0-5899546
0-589431C

10-5889079
10-5883854
10-587863;
10-5 8 7 54 1 ч

Ю-5ШИ1
10-5863007
10-5857809
10-5851617
10-584743°
10-5441148

10-5837072
10-5831901
10-5816735
10-5811575
io-58i64ic
10-581117

10-580611
10-580098
10-5795854
10-579071
10-578560
10-578048

10-577537
10-577016
10-576516
10-576006
10.575497
10-574988
10-574480
10-573971
io-5734f'5
10-571959
10-571453
10-571947

Tang.

Coverf.
8797140
87955»»
8793905

•8791186
•8700668
87890498787410
8785809
8784188
8781567
•8780946
•877934
•8777701
•8776078
•»774454
•8771830
•8771206
•8769581
•8767955

•876632,9
•8764703
•8763076
•8761449
•8759*11
•875819»

•8756563

•875493-Í
•8753304
•«75-6?4
•8750043
•8748412

9-S74(>7So
9-^4547
i'S:43H 5
9-87418X1
9-8740248
9-87386 13

9-873697»
I-8735343
.(•8733707
9-8731071

9'S73°434
9-8728797

9-8717159
9-871551I
9-8713883
1-871114

9-8710601
9-871896,
9-8717313
9-871568
9-871404
9-8711398.
9-871075
9-870911
9-870746
9-870581
•1-870417
9-870*53
9-870088
9-Я6<)(щ

Verfcdf

Secwt

o-oJ 30959
0-013*174
0-013TJ90
0-0131906
0-0131121
0-0131539
0-0131856

0-0133173
0-013349-
0-0133809
0-0134118
0-0134447
0-0134767

0-01350X7
o-pi (5407
0-0135717
0-0136048
o-ci 16370
o-oi?6bi)i

о-о137оц
0-OI37337
0-0137660
0-0137983
0-0138307
o-o 158031

0-0138955
0-0139180
0-0139606
0-0139931
0-01401 5*
0-0140581

0-0140911
0-014113!
0-0141566
0-0141891
0-014112
0-0141551

0-0141881
0-0143110
0-0143540
0-0143871
0-014410

10-014453

10-0144865
10-014519;
10-0145519
io'oi45^6x
10-0146195
10-0146511

10-0146861
10-014719
10-0147«,
10-014786
10-014810
(0-014853

10-014887
10-014911
10-014954
10-014948
lo-o 15011,
10-015056

Cofcc.

D.

\i
16
16
ч
ï?

i8
18
«9
'9
10
10

1C

10
11
11
21

11

13

13

13

»4
»4
Ч
2 5
id
15
17
i6
17
17
18
18
19
18
3°
19
3°

33'
33'
33'
331
33»
331
33J
333
Í34
333
33
*3
33
Î3
33
•J]
3!
33
33
33
33

D

Cofine

9869041 60
9868716 59
9868410 $8
9868094 57
986777856
9867461 55
986714454

98668275]
986650951
9866191 51
9865871 50
»86555349
98651.» 48

986491347
9864593 46
9864173 45
98*395* 44
•986363043
9863308 41

•986198641
•986166] 40
•9861340 39
•9861017 3!
•0861693 37
•986/364 з<

•9861045 35
•9860710 ji
•9860394 33
•9860069 51
•9859741 3i
•985941630

•9859089 »9
•9858761^
•9858434 17
•985$ 106 »6
•98S5777 15
•9857441) 14

•9857119 ij
9-9856790 11
9-985«Ц6о21
9-9856119 10
9-9855798 19
9-9855*67 18

9-9Sj5'3.< 17
9-9854803 16
9-9854471 15
9-9854« 3«M
9-9853<05 l]
9-985347I ï»
9-98sjl]8 n
9-9851903 10
9-9851468 9
9-98JHJ3 8
9'985'»8 7
9-98514«! 6
«•9851115 5
9-9850789 4
9-985945» J
9-<,85вП4 t
9-»Н4»77* ï
9'9*494î8 о

•Sise t

Dej.



'S Peg- NAT »и я L S-гяв*, tic. Tub, l

'593?»
159661

»5994*
160123
160504

141627,50

»64,153
164434
1647,4,
264995
1651757
165556

Sine Dift Cower

Sß8'̂ ^
'??"!• SuJï

161066
«61346
161617
íóitjoH
161189

»6*59*
163873

663973
66S777
66958,
67x384

675(87
677989
680792
683594
686396
68919!

691000
694801
697601
700403
703104
706004

70*805
711*05
7 14404

7*0003
7UÏ01

7*5*01

•7JÍH7
73*7»4
Ш!*as
5*78»

»So
ita
jJStx
lio
180
igb
280
igo

É«0

Soi
,goi
801
goi
800
goi
800
799
«oo
799
T99
799
79?
79«
799
797
798
798

797
797
797

•409«)«
74o«i«o

:8
740057
739776
V3VW,
739*14
738933
73*653
73#J7»
738091
737Й10

73753°
737249
73696»
736688
736407
7361270

735X4*4

350048
3474

734443'

73388-30
33Af»7
333»

г
З

7330419
7317616

519108

316406

31080;

3OÄOOO
305199
30139K
199597
9̂6790

191195
188395«85596
181796
»79997

»74J99
271*00

TíbJ*06

16040(4

257610

7*51016
î49rï<7
464*î

7%43«*
Verf/

Cofac. t'fang. Ciotang,

Э'*595'3

3-838705

167949
168161
1685

 7
z8

168884
269191!
269508
269810

3-826331
j-8iirt5
3-8iSia8
3-814039

3-80996 r
3-805̂ 9/

3-793735
37^97oi_
3-785676,
3-7816591

3-773653
3-7696631
3-7656824

3-761710,
3-7577462

3'75379'
3-7498447
3-7459068

3-738056»
3-7341446

3-7:6345;

-71245^9
Г

3-7147105

•7069956

-703 1 s
-6993139
•6954854

•6878531
•6840493
•6801536
•6764660
j-6716865

•6689151
•6651518
•6613964
•6576491
•6539097
•6501783

•646454»
•6417391

5*6390515
'635331«
«6316395

«70132
1704441

170757
1710694
17/381
1716940
171006«
272318!
171631

271943»

2735690

174194
2745072
274010

2751330
'75445

1760719
276385

2779512
1781646
2785780

I78«gi5
»79*050

795186

79831»
«01459
804597

807735
810873

814012
817152
820292
813431
826573
819715

831857
835999

841286
«45430

Í7Í
851720
854866
858011

6

3'7»77iJ

3-719065
3-7I4756

J-7K0455
3-706164

13-701883
3-697610^
3-69334fl

3-684*47
3-68061 j

3-6763*4
3-672166
1-667957
3-663757
3-659566
3-6553844
3-651411
3-647046-
3-64/891
3-63^7444
3-634606,
3-630477
3-616350
3-622144-
3-6181415
'614046
3-609960'

3-601-8146
Г5977543
3'5937°*4
3-5896590
3-585614

3-5775794
3'5735

6
9<>

3-5695681

3-565574V
3-5615900

Г5576133

3-553fa449
3-5496846

•5417886

•5300054
-5*60938
,•51.11401
•5 «82946

3-5105173

•3066555
$•»17916

•49«9356

59 »'4VJÖ874
rtiÄ43o6 3-4911470
•867^5j 3-4874144

Sec*m
1-03.5176.1
1-035356
« -0354378034114'
1-035-518
1-035599
^•0356801
1^035761
1-035843
1^0359249

1 '036151
1-036333
1-036415
1-036497
1-036580

1-036744

1-036817
1-036910
'•"3.69929
'•"370757
1-0371587
1-037241
-037324.

1-0374081
•°3749'5

1-0375750
1-0376585
1-0377411

1-0379098

1-0380779

1-0382463

-0383307
-0384151
-0384998

1-0385844
•0386692
43387541
•0388391
•0389241
•0390094
•0390947
•0391800
•0391655

•039354
45394368
•0395116
•0396085
•0396945
•0397806
•0398669
•OJ99ÍJI
-0400396
•040116)
•0401127
•0401994

Cofcc.

Verf.
034*740341495

'343004
03437Й'
0344511
°345»74

«j6tMc;

Й49'Л°7Л4 9*5775
965699
9*5624
965548

034603
014679

°34755
03483!
034907

034983
0350598
035I36J
035111-
0351892
35365,
035442

0355194
035596
0356732

°3575°3
035*27
0359046

0359» „j
0360593
0361367
0362 »42
361915

t>37«6o 036447
0365252
0366031
0366811

•0381611 0367591
368374

369157
369940
370715

371296
37.10&3

373X70

374
6
5«

037544»
37613«
377018
377810

378613
379406
380106
380995
381740

383384
384181
384981
385781
386581

387383

Covtif

D. Colvn

75
75
75'
75!

75'
75'
7<x
76,
76
761
76

764
76
76
767
76
76H

769
769
77
77
771
773

77-
774
77
77'
n<
778

779
77';
78'
781
781

783
7*5
7̂ 5
786

'88
190
'90
'9"
'9»
'93

'93
'94
'95
V5
'97

797
•98

D.

9Ä5471
965396
965320
965244
965168
965092
065016
964940
964863
964787

964634
'/'45574
9644X0
964403
964326.
964149
964172
'J<>40954
96401»
963940
963863

9637*5*
•,637081
4656305

'/'3474s
46331)6
«»63318
V&324OÏ.
9611616

9630843

1)62917;
962X490
9617704
9626917

9616130
9625342
623761
612971

611387
620594
619800
619005
618110
617413

616616
615818
615019
614119
1613418
611617

Sine

6o
59
S»
57
S6
55
54



Ц Deg. * Loo. SINÏÎ, вес. (279,

l
3
4|94i,

^!4.58.5*IP
.19
6

9

-Ag
К8ЯА
9-4161831
94.67506$$
'/4'7*'741бб,1

9-4*76837 íSti
9-4181495 *?SS

Й'8'Ч^%

Г4«954.Ж
94100073 *б"

';4*047«Ч*6 6:
9 4Ю9330 *6lo
94113950

sssSísa

Sine'

47«4707

1464'

46i6
фбю

14*04
4600

' 4594

SÄ»

N94187,69

94300750, 9430516745'
'9943097791-И11

la n . . . _ "/./U.tn-1û?r«'4i«te

!>4з*S7I»& »«»;Si!9-4-QArî

biff

10-5855918 8-535*991 94»9566'
10-585/1** 8-5361551 9-4300697
10-5846531 8-5371098 943°57»7
io-5«4i848 8-5381635 943Ю753

110-5837168 8-5 191161 943*5773
10-5831494 8 5400677 94310789
10-58*7826
10-5813163
10-581850^
10-5813851

10-58091^5

10-57999*7
10-5795*96
10-5790670 8-5485*43
«0-5786050

[10-5767610 .,_ .,,
10-576301618-5541151
Ю-575Ч37 8-555-5oc

'0-5753^53

4573
, 4568
,45*3
455»

- 4553
4548
4541
4íJ«
!45U

j ' j j- jJi010-5749*7418-
10-5744701

.84!i7

45"

Д44»;

Uofec.

10-5870038 8-53*4*531! т~ .,-.,
10-58653*6 8-5333844|941«5575
10-58606198

,is-54-oi8* 943*5799
j8-54*96769433°8o4

,8-5419-6о 94335805
8-5438633

°"5 804564)8-
8-5448096

8-5466990
^•5476411

8-549^253

10-5781434 8-5504654
'57768z4p5.5-4°44

'•5513413 9-

94395410

8-5560839

4'H1

4937
4931;
140*7'
49»3'

..j. . . Jt4 •"Ч"}"?-}!,,.,8-55887439-4410061^
'8-559809 iln-Ai-^c.-»» 149 • 3

3-55794*5

10-5681111
10-5.676715
10-5^1711*3
IO'5.66773

6
P"

10-5658777
10-5654306 8-5763741
10-564083918-5771850

10-5645377

Verl'erif.

.(•4340800

Г434579'
Г4350776
Г4355757
94360733
94365704s-4'.да.й,

49 5 6
t J^ 'JO/I, ..

,43*55 <'ií
94390485Í1^;

ia-56o7379|9-44--988j|'
8-5616656
8-5615914
8-5635181
8-5644419

4903

IO-5735570J
lo'573'oii
1о-$7*б"45ч|
10-5711911
10-5717369
Ю-.571»8з1
10-5708199
10-5.703771 Д'5а1>*»941''44-:9*3*-ия,,
10-5699*50 8-567111 ' 944<>4107 Lg ' ,
10-569473, 8-5681318 9-441)8978 TgL]
10-5690121 Ч-РАпп^,Л|п-4Ат-,8^,|4°05!8-5690516
!0-5685714J^-5699704|9-44787Ò4

8-5708881
8-5718049

8-5717*07

54J8-S745494
8-57546«

^•5781950
Ю-5б409*о|8-579*о39|
ю-5бз«468 "

io-56*7578lS-58i8"*5°|9454'479|î^!,
10-5613 i4'|8'58i73oi|9454a*76C;^

10-54441«-, .,. 4*8i8'5'45374l945i5»S7;:„J
s8 94 a!'fra^'S^M 8'585439б 9Ч54об4« J?!$*°-;
59 îiîSî'TEïj10'*60»*0 8-í863*°9 9-45«54»o *"Л«°'5434|6t> 9-11г9Жо8Т0'5°°»0*7 8-587141» 9-45701М *'74l,o.54tçjo6
^'44C4iKil44OBl.„...»i;«L.„ fl.,«»..„£ „.^г»лплЛ477а1щ-

|D)ff.

9-4190611 5046
5°4°inic 3í"*tJjyiV •"'«/••rï"'!«"^'* -,*э»»л«-~

роз" 10-5699303 9>8б91б5з|10'013-9'9М-"

.„,„.0-57*9475 9-8o99»43|IO-el5°5ft*l
«oÍ6 |10>i7«44*5 9-8697596110*0150901 339

10-5709379
10-5704339

5030
5016

010
500;

10-5694173

10-56842*7 9'-*б877о6
10-5679» u
0-5674101
0*5669 196

499"
498.5

,49Si ,
497*|
497'

10-566419519-^681101
10-565931.4-

0-5(154,10,,
10-5644314
°Л"44»43
10-5639167
0-5634396
0-5619330

/4405195
/4410111

2:йЖМ
9-4434786 -
»•4439*85$'
v'4444579*gj£
»•4449468 gg

8-5653666 9-444351Ж
8-566i894].c4459i3i|4^

WHS*ю-ЛА-тЯчалГ*..
9-4483561
9-4488413

9-449316
9-4498101
9-4501940

4*51
4»47;

4»4i
;483«
4^34te'»»945'*6oi

|9J45'74?7
9-4511146
9-45*7061

j'5800-i9 9-453187» ;8o6

•5809189 94536678 4

SoJ

|lo-56i87o8 8-583694* 9-455'°a9L8tj«<v544893
, „,~.A. . ,S,!«.rajf л-Iíln.í tccStl l^ ' 1ТОЧАА41Л

;48*54819
4815
4811

Cotang.

9-8686056
-8684405

9-SG8i754n 0-015 3967

/8676145
9-867449!
/8671837
/8671182
(-8669517

:о'5<>14?б9
; 0-5619413
0-5614461
0-5609515

.0-5604574,
'0:5599637
°' 5 J 94705 {9-86779*8

1-8661144
[д-8б5о58б|ло'о'5И8сто;

0-5589778
0-5584855

0-5 5 7е"- 1 1 ï
0-5565114
0-5560315

•0-555Ч53»
10-5545648
0-554U76K

0-5535893
0-5531011

10-5511*96
0-5516434
10-551158;

10-550674,-
10-5.50189(1

10-5491116
0-54X7398
0-5481573

"0-5477754
10-5471939
10-5468118
10-5463311
10-5458511
Itv54S37»4

1-5605440 8-58*3409 945*54»°|T;i2lo'í434i8ol9-8po»9u »0*0170860»;;
.•5601047 8-587141» 9-45701941?';^ lo-54*9So6U-8íoi*37 10-0171*1*13°
»•5596619 8-588i4ç< 94574964Г [°:j4>5Ç3%'8599 fa te-o17'584}?"

^ся^'д^егГЛСоЙР»Г|1.ЯВДКТ4Ш^. iVWcflTl Cofec. |D

Covert.

9-8695944
9-8694jor

'8691004)
•8689355

10-0151941
10-0153153
10-0153615

10-0154310
10-0154653
10x154996
10-0155540
10-0155684344
lo-oi5A<>*9l345

-8667871
8666116 10-0157411

•8664559110-0157758 M Г
•866i9oîlio-oiç-'io5 347

-8656169
-8654609

/865194.,
9-865111(8
1-864^617

10*0159148
10-0159497
lo-oi 54846
10-0160193
1о-о1бо54зр5

|v>i647966|
9-8646303

о-55554'4/8Ь44б41
1-8641978

/8637985
(-8636310
9-8634655
9-8631989
9-863131*

-86279^7
/8616319
(•8614651
/8611981
/86*431*
9-36 10641

•>• 86 14648

Siceot

10-0151140
io-oi5'5?M34oJ9-98484-10

10-0151160
lo-oi jiéoo

9-9847059
34» 9'9»4«; 11
34-

343
343
343

344

é-o 156374 345
lû-o i í6-i4 345

34"
346

0-0158451 347
348,
34«
:349,
349
34S

i-o [6 ii4«
10-0161596
10-0161948
Io-oi6ii99|j5*

4-864- -14110-016165»
9-86з9б5(

IO-OI&3357
10-0163710 353
10-0164064^354)
i o-o 164415] 354)
10-01647711355

9-86Íq655|io-oi65ii8 355"H г— J55.

35«
35*
33«

10-01654^3
10-0165839

10*0166551
10-0166908
10-0167165

, , T ,Jio-oi676ij
/8616*00)10-0167981

10-016833
9-86119 <6|lo*oi68.,.r

»•H6ni8j]lo-oi69058U
- - )«o-oi694T7Í||?l

'f* lo-ol6977T|6
4ju-->.ooo*»a 10*0170138 J"'ip'9»»9eoi
150 9-8604588 -0*0170499 3*M9'98»9eoi
[8ol9-86o»9U »0*0170860 3°i 9'98«9*4o
!o6U-R6oiiíi- 10*0171111 3°xlo-o8i8*?78

D

339

341

34c|9-98414°°

9-98443-6 4í

.1-984.935 41

9-9*4*589 4°i
•9*41*41

1-9841895
1-9)141548

19-9841*00

19-9840503
1-9840*54

35°
35°
351
35*

»•9839455

353

353

Cuiiiie

9-984808156

•98456904

(Ч 47

9-9838404
-9838651
*»8з7?о1
-9837348

^•9836^96
-9836643
1-9836*9

-983487*
,/98з45*7
»•98j4«6*

•98з«»05
I9-98J3449«r.*!7 ' •»•*тт*

3W|9'9833P9*
35i
3S| ' r*l F

/98з»»77,
9-983*619]
9-9831661

IÎM"

:C

74



i6 Deg. NATURAL SIHB», &c. Tab. ю
7 ~°~~"

о
i
t

1
i
6

í
с
ю
li
12

1:

«4
15
16
1 7
(8

19
го
и
гг
<з
Ч
15
îb
i-
гК
19

3°
3'
32

33
34
35
36
37
?8
39

4°4«
41
43
44
4.5
4
6
47
48

49
5°
S*
5
2

53
54
55
5
й

57
58
59
бо

Sine

»756374
»759'7°
1761965
176476)
2767556
»77035

1

1773'47
»77594«
г 77» 73'"
2781530
2784324
2787118

17899"

17917-4
»795497
2798190
28о<о8з
2803̂ 75
1806667

2809459
1812251
2815042
2817833
2820624

2823415

2826205
2828995
1831785
г>
* 34575
18,37364
2840153

2842942
г
8*573<
2848520
185" 3°8
2854096
2856884

2859671
1862458
2865246
1868032
2870819
2873^05

2876391
1879177
2881963
2884748
2887533
28*03 '8

2893103
1895887
189867»
1901455
1904139
1907012

190980;
1912588
»91537»
1918153
1910935
1911717

Cofine

LJjtt

1796
1
795
1796
»795
2796

»795
2794

»795
»794
»794
»794
»793
»793

»793
»793
»793
»79»
»79»
»79»

»79»
2791
2791
2791

»79"
2790

2790
2790
2790
2789
2789
2789

2789

»-89,
1788
2788
1788

»7*7
2787
2788
2786

2787
2786
2786

1786
2786

2785
2785
2785
2785

»784
1784
1784
»784
2783
»783

»783
»78j
1781
1781
»782

IM.

Coverl.
7143616
7140830
7238035
7*35'39
7131444
7119648
7216853
7224059
7221261)
7118470
7115676
7212882
7210089
720729'.
7204503
7101710
7198917
7196125
7'93Ш
7190541
7187749
7184958
7182167
7179376
7176585

7' 75795
7*71005
7»6gzi5
7165425
7162630
7 ï S4847

715705^
7Г54269
7151480
7148692
7145904
7145116

7140329

7Ч754»
7134754
7131968
7/29181
7126395

7123609
7110823
7118037
7115252
7111467
7109681

7106897
71041 13
710*319
7098545
7095761
7091978

7090195
7087411
7084619
7081847
7079065
7076183

Verf,

Cofcc.
3-6179553
3-6141788
3'6to6ioi
j-&i6

9
4
9
o

3-6132957
3-6096501
3-6060! 2 1

3-6023818

Г5987590

3-595 '439
3-5015363
3-5879362
3'5

X
4343-

)'58o758e
3-577J8H
3-5736108
5-5700481
1-5664928
3-562944̂

3-5594042

3'55587i'
Г55»345

С

3-5488163

! '5453 '49
3-5418107

3-538313^
i-5348i4<-

3'53'34'4
3-5178^60
3-524W7
3-5i",ĉ 6

5

i '5 1 74824
Г5 <4°354
3'5 '05954
3-5071625
3-5037365
3-50051 71;

3-4964055

V4935
C
°4

3-4901023
3-4867110

Г4«3?»б7
V479')49

Z

3-4765781;
3-4732146
3-4698576
3-4665073
3-4631637
3-4598169

3-456496«,

3'453'735
3-4498568
3-4465467

3-4431413
3-4399465

34366563
34333717
3-4300956
3-4168151
3-4135611
3-4103036

Secant

lang.
2867454]
2870602
»873751
2876900
2880050
2883201
i88')35i
1889503
2892655
2895808
2898961
2902114
2905269

2908423
2911,578
2914734
2917890
2921047
2924201;

»927363
2930521
2933680
293683.,
29 5999';
»943 1 6o
2946321

»949485
2952645
29558o>
2958971

»96»! i í

»965»99
1^6X464
2971630
2974796
2977962
298/120

1984297
1987465
»990634
1993803
2996973
3ar,oi44

3003315
3006486
1009658
5ofi83i
5016004
30lql7K

3«2»35»
3025517
3018703
3031879
3°35°Í5
3038132
3041410
3044588
3047767
3050946
3054126
3057307
Cotan.

Cütang.
3.4874144
3-4835896
3-479772̂
3-4759632
3-4711616
3-4683676
3-4645813
3-4608026
34570315
3-4532679
3-4495 ut
3-445763^
-,-4410116

ЗЧЗ&»*<9'
34345631
3-4308446

J'427'334
3-4234297

ЗЧ-97333
3-4160443
3-4123626
3-4086882
1-4050110
3-40136/2
3-3977085

1-3940631
1-3904249
3-3867938
1-5X31699

V 379553'
3-ЗГ.59434
5-3725408
3-3687453
3-365'568
3'3

6
'57Ч

5-3580008

14Î44Î33
i-35o872í<

3'3473'9'
1-3437724
14402126
3-3366997
3'333'73('
3-3296543
5-32614/9
3-3226362
J'3'9'373
3-3156452
1-3121598
З'ЗоШм
3-3052091
3-3017438
3-2982851
3-1948330
3-1913876

3-1879487
3-1845164
3-1810907
3-1776715
3-1742588
3-2708516

Tang.

Secant
1-0401994
2-0403863
1-0404731
1-0405602
4-0406473
1-0407346
1-0408119
ï -0409094
1-0409965
1-0410845
1-0411713
1-0411601
1-0413481
1-0414362
1-0415243
1-0416126
1-0417009
1-0417894
1-04/8780
1-0419667
1-0420554
1-0421443
1-0422333
1-0423224
1-0424116
1-0425009
1-0425903
1-0426798
1-0427694
1-0428591
1-0429489
1-04303X8
1-0431189
1*0432 190
1-0433092
'•0433995
'•"4349'-'
f"Mtfo<
1-0436717.
iV437f,i9
1.0418528
'•«4.59437
1-044034«
1-0441159
1-0441/72
1-0443086
1-044400/
1-0444917
1-0445833
1-0446751
1-0447670
1-0448590
!i -0449511
1-0450433
'•045I357
1-0452181
1*0453206
1-0454131
1-0455060
• -0455988
•1-0456918

Coftc.

Verl.
0387383
0388185
0388980
3̂89792

J3ÍÍ0597
.1391402
0391208
0393016
0393823
0394632
«39544-
0396252
03970(13
U39787.<i
0398688
J399501
0400316
0401131
040194;
0402764
0403582
04P440Ú
0405219
0406039
0406860
0407682
0408504
0409328
0410152
0410977
041 1803

04 1 2 62 9
0413457
0414285
0415114
0415944
1416774
417606
0418438
1419:71
1420105
1420940
1421775
042161 1
0413448
0424186
425125
0415965
0426805
0427646
0418488
041933/
0430175
04310/9
0431864
0432710
0433557
0434405
0435*53
0436101
436951
Coverf.

D.

801
803
804
805
805
806
808
So7
•109
SIC

810
811
812

8'3
X, j
«'5
815
8K.
817
818
818
819
820
821
822
Í22

824

824

8»5
826
826

828
828
829
830
83'-
832

832
*33
834
8?5
«35
836

837
43S839
540
840
841
841
»43
844
844
845
840
847
848
848
849
850

D.

Colme
9611617
9611815
9611011
96/020?
960940̂
960859«
9607741
9606984
9606177
960536^
96045 ̂
;6оз

74
Н

9601937

'/101125

9601312

9600491)

959964
959«86ч

959̂ 53
'H97»3''
9596418
9j95'-oo
9594;8i
У593У

6
/

95934o

W»3-8
У59'49'<
959<.67î
J5«9848
;i890i3
9581197

J58737'
9586543
J5857'5
>5848^o
95X4056
•/583126
«32.194
>58.562
^580729
/57^895
1579060
)578225
9577389
У57655»
957574
/574^75
)574°35
/573'95

*;5П354
95715'»
9570669
9569815
956898/
9568156

9567190
9566443
9565595
«64747
9563898
'I5

6
3°48

Sine

6o

59
S*

S
6

55
S4
53
5

г

5'
5°
49

iü
47
46
45
+4
4'
4=

4'
4r'
3''
зн
3"

^3Sч
u
32
3'
ir
»9
28

26

25

24
M
22

г ï
2C

10
18

i<i
15
Ч
'3
12

1 1

10

9
8

é
.5
4
\
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i6 Dee.
г
о
I
1
3
4
5
6

8
9

IQ
i l
'г

>7
'4
'5
16
> 7
18

Ц
îo
i i
22

J3

Í4
45
16
Z7
18
19
lu
з7
3l
33
H
ÎS16
з~7
38
39
4o
4i
4l

Î3
<4
*5
+6
»7
J8

*9
So
Si
il
5l
54
5s
5&
57
58

?

•*s

Sine
9-44^338'
9-4407784
9-4412182
9-4416576
9-4420965
9'4415349
9-4420728
9-4434103
9-4438472
9-4441837
94447197
94451553
9-445 5904
9-4460150
9-4464591
9-4468917
9-4473159
9-4477586
9-448 19. ,9

9-4486227
9'449" 54"
9-4494849
94499M3
9450,452
945«7747
9-4512037
94516322
94510603
9Ч5Ч379
94519151
245134'S
9453768l
94541919
94546192
9-4550441
9-4554686
94558926
94563161
94567,91
94571618
94575840
94580058
9458427^
94588480
9459*684
94596884
94601079
94605170
9-46094^6

94613638
94617816
94*1198,,
94*1*158
94630313
94^14481
94638639
94*4*79"
946469,8
94*5'o8i
94655U9
Ц4Ч'ЖЗ

_^ofine

Ditt

4403
4394

4194
43 *„
4384
4379
4375
4369
4.1<н
436f

4,156
435'
434f'
434'
4336
4332

4317
4 3 l ?
4318

4 3 ' l
4309
4304
4299
4195
4290

4185
4281
4276
4172
4267
4163

4158
4153
4249
4145
424
4 !35

41.1'
4226
4222
4218
4113
4109
4204
4200
4'95
4191
4186
4181

4>78
4173
4169
41*5
4160
4' 56
4 ' 5 i
4'48
4'4l
4138
444

DiffJ

Co lee .

10-5596619
10-5592216
10-5587818
10-5583424
10-5579035
10-5574651
IO-5570272
10-5565X97
10-556152!«
10-5557163
10-5551803
10-5548447
10-5544096
I 0 '553975^
'0-55354^9
10-5531073
0-5526741
0-5522414
0-5518091

"•551377.Ï
0-550,460
0-5505151
0-5500847
0-5496548
0-5491255
0-5487965
0-5483678
0-5479347
0-5475111
о- 5470849
0-5466582
0-5462319
0-5458061
о-<;45зЗо8
"'5449559
0-5445,14
0-5441074

0-5436839
0-5432608
0-5418381
0-5424160

10-5419942
10-5415719

10-5411520
10-5407316
10-5403116
10-5398921
10-5394730
10-5390544
10-5386362
10-5382184
10-5378011
К'-.5373841
10-5369677
10-5365517
10-5361361
10-5357210
10-5353062
10-5348919
10-5344781
10-5340647

Secant

Verfedf.
8-5881406
8-5890,90
8-5899365
8-5908330
8-5917286
8-5926233
8-5935170
^•5944097
8-5953016
8-5961915
8-5970824
8'5979" 15
8-5988596
-4-5997468
8-6006350
8-6015184
8-6024018
8 - 6 0 5 2 8 6 5
8-6041 6S<i
8-6050506
8-6059313
8-6o68l 12

8*6,r;6<,ol

8-608^681

8-609445;

8-610,215

4 - 6 1 1 1 9 6 8

8-6110-1;

8-6,29448

8-6138174
8-6146891

8-615560,.

8-6164299

8-61-4990

8-6181672

8-6190345

8-6191,009

4*62076(14

8-621631 1

8-6214948

8-623,577

8-6141197

8-6250809

8-625941:

8-6168006

8-6276591

8-6185"! 68
8-6293736
8*6302195
3-63 10846
8-63, 9j8S
8-6327921
8-6336447
8-6344964
8-635,4-2
8-6361971
8-6370462
8-6378945
8-63874.9
8-6395884
8-6404342

Covcrf.

LOG. S I N E S , &c.
Tang.

94574964
9457973<-
94584491
94589248
94594001
94598"49
94605+9..

9-460823.-.
9-4611967
9-461769-
94622425
94627145
946,1865

94636576
94641285
9-4645990
9-4650690
9-4655386
9466.107 S

9-4664-65
9466944^
94674127
94678802
9468,475
9-46881 54

946928.)!
9-4097459
94702 ц 2
9-470676;
,(•4711407
94-16048
94720685
94725,18
94719947
94734571
9-475919*
94-4.l8,<8

94748411
94753^19
947 5 76 ï i
94762235
,4766829
94771411

94776009
94780592
94785171
/4789748
947941 '9
9-4708887
94803451
9480801 1
9481:566
94817118
9-4821666
94816110
9-4830750
9483086
/4839818
/4844346
/4848870
94853390

Coran^.

Ditt

4766
4/61
4-757
4751
474Í
4741
474-1

4735
47.1"
4726
4722
4718
474
47'39
47°5
47°'
4696
4692
4687
468,
4''79
4675
4671
4666
4662

4658
4*51
4650
464,
4641
4*3-
4б13
4629
4625
4620
4616
4613
4608
4604
4600
4596
4591
4588

458.1
4580
4576
4571
4568
4564
45бо
4 5 5 5
4551

4548
4544
454°
4536
45.3*
4528
45H
4510

Di«:

Cotang.

10-5425030
10-5410170
10-54155"'
10-54-0752
10-5405990
10-540121; ï
10-53,65 •>
10-1-391 ;6S
-0-5387133
io-53 s 'V3
'"•5177577
!. . - 5 5 7 2 8 5 5

10-55681 ,7

111-530:42.;
10-5358715
10-5, 54ок
10-5,49511
10-5344614
10-5, j , | i )22

i°'.5.H 51.35
' 0 - 5 1 5 1 5 5 2
10-532587,
10-5321198
10-5316527
10-531 1861
10-5307191,
IO-5-J01541
10-5147888
10-52932,8
10-5188593
10-5283052
10-5279315
10-5274682
10-5170053
10-5165428
10-5160808
10-5156191
10-5151579
10-514697 1
10-5141367
10-5137767
10-5133171
10-5128579
10-52131,91
10-5119408
10-5214828
10-5210252
10-5205681
1 0 - 5 2 0 1 1 1 3
10-5196549
10-5191989
10-5187434
io'5r«i88i
10-5178334
10-5173790
1 0-5 1692 50
10-5164714
10-5160181
10-5155654
10-5151 130
10-5146610

Tanç.

Covcrf.
, -8s99<b<
9-8597884
9-8596^.0
9-S-; 045:0
9-8591851
9 ' 3 5 ' ) i i 7 i
9-8589492

9 - 8 5 8 7 0 1 5
,-8586131
/8544452
9-8582770
9-8 ,-8 1089
9-8 579-1 Wl

' /4577/i. i
9-8576040
Г8574156
9 - 8 5 7 2 6 7 1
9-8570987
9-8569,01

9-8567616
9-856591,,
9-8564242
9-8562555
9-8560867
9-8559179

9-855749Í1

9-8555800
9-855,^10
9-8551410
9-8550719
9-8549037

'/8547345
9-8545653
9-S543959
9-8541266
./8540571
•/•8518877
9-8537182
9-8535486
'/8.53.179«
9-8531094
9-8530396
9-8518699
1/8517001
9-8515301
9-8513603
1-8521903
/8510203
9-8518502
/8516800
••85 15099
/851,396
/8511693
9-8509990
9-8508186

,-8506581
9-8504877
1-8503171
9-8501465
/8499759
9'3498->52

Verfcdf.

Secant
10-0171584
10-01-1946
10-0171 109
10-0171671
10-0173036
10-0173400
lo-ot 7 ,764
10-0174129
10-0174494
10-0174860
lo-oi 75:26
104475592
10-.Ч751159
lo-oi 7'> j i6
lo-oi 7&6-J4
10-0177062
10-0-17-4)1
10-017779,
10-017811)9
14-01 785,-!

10-0178908
10-0179279
1:1-0179649
10-0180011
10-0180591
10-0180764
10-0181 137
10-0181 510
10-018188,
10-0181156
10-0181630
10-0183005
10-0183380
10-0183755
10-0184130
10-0184506
10-0184883
10-0185160
10-0185637
10-0186014
10-0186391
10-0186771
Io-oiK7ti;o
10-0187519
10-0187909
10-0188189
10-0188669
10-0189050
10-0181,431

10-0189813
10-0190195
10-0190577
0-0190,60
0-0191343

10-0101717
0-01911 II

10-0192495
0-0191881
0-019 3*63
0-0193651

lo-o 19403 ;

Cufec.

Nn ' —

О

3*2

3«.
3*.
.164
3&4
1*4
.36.5

з<ч
,6(
i«
Зб<
167
567

368
368
16-у
,6S
37 ••
369
370
37l
370
.171
371

«,
373
373
373
374
375
375
37.5

$
377
377

377
377
378
37»
37V
379
380
,8o
380
í8i
38т
38i

38l
381

Фl83
384
3«4

384
3«5
1*5
)86
iW

1).

(í8
Culine

9-981841*
9-9818054
9-98l769:

9-98173-18
9'98ï696j
9-9816600
9-9816136

9-98*5»7i
9-9815506
9-9815140
9-9814774
9-981440!!
9-9814041
9-981367^
9-9813301
9-9811938
'1-9811569
9-98-: .j.oi
9-98118,1

9-9821402
9-9811092
9-9810721
9-9820351
9-9819979
9-9811,608
9-9819136
9-9818863
9-9« «8490
9-9818117
9-9817744
9-9817370
9-9816995
9-9816610
9-9816145
9-9815870
9-9815494
9-9815117

9-981474«:
9-9814363
9-9813986
9-9813608
?%9Й 13119
9-9811850
9-9811471
9-9811091
9-9811711
9-9811331
9-9810950
1-4810569

9-3810187
9-9809805
9-9809413
,-9809040
9-9808657
9-9808273

9-0807889
9-9807505
9-9807110
9-9806735
9-9806349

i '9805 963

.Sine

i)

60

II
57
5*
55
54
53
5»
5»
50

;?
47
46
45
44
•H
4-

4'
4"
19
l8
17
16

15
34
33
3*
3«
3°

1918
17
16
*5
»4
«3
it
11
10

:i
16
'S
4
3

ia
i i
IO

7
6

5
4
3
ï
ï
о
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Ч ftcg- NATURAL Sims, íic. Tab. ю
~l Sine
0

ï
ï

í
6

7

9
10

n

i!1617
iS

'9
20
21

21

*3

24

26

27
lg

*9

3°
31
31
3!
34

u
37
3«
39
4°
4'
4»
43
44
45
4*
47
4S

+9
5°
5'
î*
$3
M

иü
Б

«923717
*9

г(
'499

1929280
2932061

»934
8
4*

1937623
1940403

2943'*3
29459*3
194« 743
Z
95'5

z:

»9543«
2957081

2959850
г>)(>г(\1%
2965416
2968194
297097'
2973749

2976526

*9793°3
2982079

2984856
2987631
2990408
J
9«3'*4
2995959
2998734
1001509
1004184
1007058

3009832
|OI2(io6

3°'53
Sc

301815?
302092̂
3023699

3026471
302924.
303201'
3034788
3°37559
30403?

3043(02
3
0
4537t

304864

3°5'4'3
3054183
3°5*95

3
0
59723

3061491
306516
Зоевозс
3070798

30735**

3076334
J079'«
30«! 8*

Зо84«3<-
}о874о
)0901}<Э

Cofine

ÜJtt

782
781
781
78i
781
780
780
780
780
77'J
7X0
"~í/

77»

779
77*
778
777
77*

г
777

2777
2
77
6

^777
2
77
6

2
77
6

27
7
6

г
775
г
775
^775
г
775
»774
»774
2
774
*774
^773
1773
2773
г?72

*773
2
77
2

2772
'•Т!
»772
2
 77

2770
*77
2770
»770
2770
2
77
0

г
7
6
9

2
7
6

276

276
2
7
68

276Я

2
7
68

2
7
6
7

2
7
6
7

2765
2
7
6
7

CüVerl.

7076283
073501
0
7
0
7
2Г,

7007939

7065158

-OÍÍJ77
-059597
7056*1;
70$4°? 7
-r,5i257
-П4Я47

1
*

-о
45
'.

9
8

•1042919

704014'
7037362

-о
3
45»4

7031806
"029029
"026251

7'J*3474
7020*197
7017921

7015144
7OI236É
7°О95')2

7006816
7004041
7001266

699849'
69957 '6
6991942

69901 6л

6987394
6984610
694184:
6979074
6976301

69735^9
6970756
696798*
6965212

696244
69^9^69

6
95
6!(у8

б954'2»
6
95П5"
6948^87
6945» '7
6 94 ï 04 7

6940277
6чз7?оХ
Й
934739
6
93
»970

6929202
69264?«

6913661
692089!
*9»í»3
*9'Í3«4
(6912497
;6qoflï}0

Diff.l Veif.

Colec. I Tung.

•4203036
•4170526
•4138080
•4105699
3-40733̂ 2
•4041130
•4008941
:-39768i6
3-3944754
J-39'*755
•38*0820
•3848948
5-38'7'з"'

•37»539'
Г37537°7
5-3722084
1-3690524
I* 3659026

1-3627549
3-3596214
3-3564900

3'35Î364"
3'35

Г)2
455

3'347'3
Z
4

3-3440254

3-340944
3'337

ч
2у4

ГИ4:405
!ЧЗ''"!75
3-3185805

3'3255
OI
>5

З'З "4444
З'З^З^З
34165520

34132847
3-3102432
3-i,n

7
>o76

3-304177»

î'3""539
3-29813^7
3-29^1234
3-2921 i6x
3-1891 16-
5*2861 209
3-1831316
3'i8oi47<
3'2771/cf
3-2741977
3-27'i3'
3-2682702
3-2б5

3
14<

3-26*3652
3-259421
3-2564825

VÍÇ3549*
3-2506222
j-2477or>3
3-2447840
3-241873»
3-2389678
J-2j6o6ío

057307
060488
063670
066852
070034
073218
07(1402
079586
082771
3085957
089143
3092330
0955'7
3"VX705
10189;
110508.:
;Io8272
111462

3114653

3"7845
)M 1036
! '24229
3127421
3130616
31 j3?'o
3137005
; 140201,
34339e

3'46593
31 49 7 Vf
3'529S^-
315618'
3i<;93Xc.
ji62;8
Ji6i;X'
316898'
317218-

.î';i?i*.
ï';î*s9
;|X:|7,J4
jiK499Î
jiX82o.
î 19 140-

i 19461
3'978н
320102

3
2
' 4

г
З

320744'
321064

?'
t
'3

x
5
!l

3217067
3220278
3223489
3226700
3229912

3233'25
3
Z
3
6
338

34955'
3242766
3145981

3*49»97

Secant ICotan.

Cocang.

470852̂
•»6

74
52<,

•2640596
,-2606728
3-2572924
3^2539184
3-250550«

3-247 189 í
3-2438346
3-2404860
3-2371438
3'>!3Üo7-
3'2зо478с

3-2J.71546
3-1238373
3-220526 j
3-2172215
3-2I3922X

3-210630*;

3-207344°
3-2040638

3-2007897

3-'9752'7
3-1942598
34910039

3-'877ç4c.
3-1845102
3-181272*
3-1780406
3-1748147
Г'7'5'И

Х

j-i68j8o8
J-I6

5
1

7
2X

(•1619706
(-1587744
)•! 5^5840

VMÍ39')4
j-'4V220-

Г'4'
)П
4:8

5-142880-

)•' Í97I94
i-, 36563,
ПШ'4
3-130270
3-117131-
'•'»3999
Í'I20ÍJ7'2

Г 1177 50
1-114615

j-i '"Î254
З'к 842К
5-105322
5-102229
5-099141
5-096059

Г°9
1
9
Х
3

3-089912
3 -056X46
3-083786
3-0807325
3-077683

Tang.

Secant

•0456918
•0457848
•o458

7
8o

•0459712
•0460646
•0461581
•0462 ç 1 6

•04
Л
34Ч

•0464391
•046 ;з 30
•0466270
•046721 1
•04681 S3

•0469096

•0470040
•0470946
•0471931
•0472879

•04:3824

•0474777
•0475728
•0476679
1-047763;
i-o478i;X'

•0479 i4'
•0480496
1-048 14 53
i '048 24 1 1
i -044337.
1-0484330
1-0484291

i -048624
i -04X72 i 7
1-0488181
1-04X914'
1-04901 1
í 'O49 lotfo

1-0492^4.

1-0493-. ï 9
1-049398.
i -049496
1-0495934
i -o4')69'i!

1-049788 j
l '04988 S4
1-049983'
1-050081
i -r rói 7 9.
1-040277,
1-050375
1-050473
1-050472
1-050670
1-050769
1-050867

1-050966
i-o4Jo65
1-051164
1-051263
1-051362
1-041461

Colec.

Vert.
436952
437803
438655
43950*
440361
441215
442070
442926
•443782
'444f>39
044549"
446357
0447 г ï '.
44807;
044X938
0449X01
0440664
С45'5

г
7

0452392

04-53257
0454'

2
4

"45499'
0445859
0456727
о4 S 7 597

0458467

045933
1
*

04602 к-
0461085
0461956
0462830

(463706
04645X2

о4
6
54 5

х

0466356
04672 14
0468093

046897.
0469854
047073'
047 '6 18
047240
047338

04:4270
0475 '5
047604

047*92
0477*5'
047870

"47V59
048048
048137
048126
u

4
«ii6

048405

048495
04X484
cJ8674
0487*3
048853
04̂ 94 i

tover

).

5'
5»
53
53
54
55
5*

5
f
'

5'
59
59
5'>
61

6i

63
63
Ь;

6 5
65
6?
1>-
6 ï
868
870

^73

Х7'

8
7
6

í~<

878
879
880

88
881
88l
8X3
884
885
886
886
К»7
888
88?

Í9C

V
39'
V
<9.î
84*

*94
*9«
896
89:
897
899

Colme

.»5 63048
9562197
9561345
9560492
JÍ59"J9
955S785
9557930

Л557074
>

55
6л,Х

>5'i5î6>
У5545' í
;553"43
>5Ч'-7К4

Л55"ЯЗ
;,5Юб2
9550199

;5493.î6

>54!!473
95476,,̂

У54''743
9545**7б
9545009
9444141
95432:3
9442405

954'533
9540662
9459790
9538917
9538044
V5.37>70

9536294
9535418
95.54542
9533664
9432786
4551907

9531027
9550146
9429264
9528382

У 5̂ 749 '}
942661 5

952573"
9424844

952395**
9523071
9422183
952129^

941C404
9519514
9418623

95'773'
95i68.iS

'MM944

Ч 4 Ц040

Ч4ЧМ4
951315«

9543'"
9511464
4510565

D. Sine

>9
í«
57
56
55
54
53
S1

5'
5"
4V
+*
47
46
4i
44
4i

41
4,
3')

У
i'

1

35
34
Í3
32
3'
.3°

2 ̂

2-

IJ

г.

2 1

1.

1 1

IO

'

Peg. 7 z



1 7 Deg. Loo. SINS», Ate. (jg^
7"

0

t
%
3
4

6

S
0

in
H

'г

^3Ч
' S
1ÍJ
r ^

>íi

"Òi«
M

M
il;çif>
17
JS
íf»
i'.<
vT
u
Ц
H
Î 5
ir.
i?
3S
Í1
4o
ti
4г

+3
H
4í
«
47
4X

Î9
io
Si
Si
V3
^4
'5
S6
^7
58
J 9
"0

Sine

94 f t59353
9'46634gj
9-4667609
T4f'7t73o
9-4675848
9-4679960
9-4684069

9'46SSi73
9-4691173
9-4696369
4-4700461
•1-4704.^48
4-470X631

9-4712710
947'678s
9-4720856
1-4714911
)Ч72»9Х5
ЧЧ'П^ЧЗ

94737^97
Г4?4"4Л

»•4745192
J'4749«34
'•4753г?1
C 4 7 S 7 3 0 4
4 - 4 7 6 1 5 3 4
9-4765351,
9-4169380
9'477339 ( Г '
''Ч7774°9
9-47^14! Ч

'/47^541?
9-47894*3
947934"=
)'47Ч741г

94801401
9-4«о;1Х,

^'4^"93б6
9-4813341
J'4^173'1;
9'48íií4;
9-4Aî5:4K

94l*i9»"H
9 ч Я з з ' < > 5
4 - 4 « 3 7 i i 7
)'4^41о66
9'4Чсо!"
;-4x4ll9Si
£48 «m
9-4»5б>*ао
94860749
9-4^64674

•)-4«Л859<;
9'4S7içi2
94^416
9Ч^о,„
9-4^8414°
9--t88XI4i
9*4^91040
94894944
214499^14

Сойпс

us.
4130
4116
4121
4118
4111
4109
4104
41004096
4092
4087
4c8j
4079

4°7-i
4071
4066
406;
4Л*
+"54

4049
4046
4042
4037
4° 33

4°3°
4015
4021
4.16
4013
4009
4005

4000
3997
3992
1989
3984
398i

397Í'
3973
J96S
39 r>5
J'/'O

m1

r>49
Î144
J94I
3937
.393»
.3919
3915
39*r
3 9 ' 7
394
3909
3905
190*
1X98
3X94
3890

Diff

Coice.
10-5340647
10-5336517
'°-533*3»ч
10-5318170
10-5314151
10-5310040
10-5315931

10-53-18.17
10-5307717
10-5303631
10-5199539

>°-5*-)54<;г
ro-5101 369

10-528:7190
10-5283111;
10-5279144
10-5175078
10-5171015
i o' 5 2661) 57

10-5262903
IO-51588-.4
lo- 5 15480«
10-5150766
10-5146729
10-5142696
1(1-5148666
10-51-464-
10-5130620
10-5226604
10-51225«, ï
1 0 - 5 2 - 8 5 8 ;
10-511457;
10-521057-,
1О-520Й5 4 ;-'
10-5101588
10-5198599
Ю- 51')4Ы <;

ю-51,,06,4
i o '5 iS66ç>>
10-51816X5
10-517X717
10-5174752
10-5170792

10-516(1815
10-5161X8 (
10-5158934
10-5154990
10-5151049
10-5147111

10-5143180
10-5139151
10-5135316
10-5131405
/0.5127488

10-5113574

10-51 19665
10-5115760
10-5111858
10-5107960
10-5104066
10-5100176

Secant

Verfcdf.

8-6404341
8-64.1*791
8-6411151
8-6419663
8-6438oÜ7
8-6446501
8-6454909

a -646 3308
8-6471698
8-6480080
8-6488454
8-6496820
Ч-Açof 177

8-6513516
(-1)511867
•í-653yiocí
Ч-6;з^514
8-6546841
S-(>< í ^14.1

8-6565449
8 - 6 5 7 1 7 4 ,
S-65Sí>oi5
S - 6 5 S S 3 0 I
4-6 596569
8-6604X29

S-66i )o8i
8'66i [ 324
8*602956:
S-66 ) 7 :S8
4-6646008
8-6(1 54iid

S-666i4i4
8-667061'.
8-6ft78Sc8
8-6686988
8-6695 1 6r
8-^70 í 414

8-6711481
«•671963.
8-6717771
8-6735904
S-674401IJ
8-6751.47
8-6761256
8-67683 sS
8-677645?
8-6784539
8-6791618
8-6800689

8-680X753
8-6816800
8-6814857
8-6831897
8-6840930
8-6848956

8-6X56973
8-6864984
8-6872986
8-6880981
8-6888969
8-6896949

Covcrf.

TShg.
9-4853390
9-4857907
9-4861419
9-4866918
9P437'43.Í
94875933
9-4880430

9'4$84924
94»894i3
./489389^
9-489^.
9-4902 8<;8
9-49^7?з-«
y'491 J 8o J
9-4916169
9-4910731
9-4915190
9-492464(1
Г4Ч!4"«7

9'49.^<4^
,-49429X8
)'4';474;У

9 - 4 9 5 1 8 6 5
)-4У5бц,8
9-4960717

9-4965152
9-4961)574
J '49 7 399'
9-4978406
) -448ïS l6
9-4.187213
Г499"Л2б
4-4996026
9-5.чоо4^2
9Vt;oci44i4
9-500920?
.»•50135X8

9' so» 7969
' 'S'1* »347
1 -5016711
- -503109*
'••>°3-i4S9
' -fl>-|l)g2i

9.5044181

.)-504853X
9-5051891
9-5^57:40
9-5061586
9-^065918

9-5070267
9-5074601
9-5078933
9-5083261
9-5087586
9-5091907

9-5096114
9-5100539
9-5104849
9-5109156
9.511-4460
9-5117760

Cotang.

Ihtt.

45'7
45"
4509
45°5
4500
4497
4494

448-1
4485
4481
44.7*
44?4
4470
4467
4461
44.59
4456
44 -ii
144"

4443
444'
44 i&
44.3.3
44^9
44-5
4412
4417
44";
44"'
4407
4403

440 -
439"
4 3 4 -
4389
43Ü<
4 3 * 1

4.3 7*
4374
437 '
43<>7
4 3 ^ 3
4160

435*
4.3 Ч
4349
4346
4341
4339

43 Î-T
433'
43i"
41».-;
43- '
43'7

4.P5
4310

43°7
4304
4300

Difl

Cotang.
10-5146610
10-5141093
10-5137581
10-5133072
10-5118567
10-5114067
10-5119570
10-5115076
10-5110587
10-5106101
10-5 101610
10-509714;
io-çoyí66S
10-5088198
10-5083731
10-5^9269
10-5074810
10-5070354
10-506590 i

10-5061455
10-505701;
1 0 - 5 0 5 2 5 7 1
10-5048135
10-5043702
10-5039173

.0-5034848
0-5030410

1.1-5026009
10-5021594
0-5017184

. 0-5.111777
го- v, LI« j 74
0-5003974

10-4999—8
io'49.)5i86
10-4990797
10-411X6411

.0-4982031
10-4977653
10-4973179
10-49681,08
10-49645^1
10-4960178

1.4-49 5 581 8
10-4951461
10-4947.09
10-4942760
10-4938414
10-4934071

10-4919733
'°Ч9*5.398
10-4911067
10-4916739
10-4911414
10-4008093

10-4903776
.0-4899461
10-48951 51
10-489084^
10-4886540
10-4881140

Tang.

Cqvcrf.

9-8498051
9-8496344
9-8494636
9-84919*8
9-84^1119
9-8489509
9-8487799

;-84á6ui>8
) ̂ 443 7 7
9-8481665
9-84809 5. í
9-8479^40

/34775^

/8475813
/8474099
9-8471384
9-8470669

/8468953
•/84(17-;:

; -8465 5 10
1-846? 801
)-^^oS+

^•8460366
/8458647
,-8456917

9-8455207

rS4534Í<7
,-8451 76(1
^•8450044
/8448 321
••8446 599

^•8444876
r844?iS j
/8441418
(•84.11-703
rs4.3797«
9-8436151

^•84)4526
/8432799
1-8431072
/8429344
/1Ц17615
) -K4:ç i <86

/,1424157
/8411417
)-K4ia6c)'i
9-84-S9f><;
/8417233
9-8415501

9-8413768
9-8411035
9-8410301
9-8408567
9-8406832
9-8405097

9-8403361
9-8401615
9-8399888
9-8398150
9-83964 u
9-8 394674

Vcrlotf.

Secant
o-o 19403 7
°'OIH4»3
0-0194810
0-0195197
0-0195585
0-0195973
0-0196361

0-0196750
0-0197140
0-019751.,
0-019791.;
0-0198310
0-^9X701

o-oi 99091
0-0149484
o-oi 99876
0-0100168
0-0100661
0-0201054

0-02(4448
0-0101841
0-0102136
0-0101631
0-0203017
O'020?422

0-OiO)«lS

0-020411 5
0-02.1461 2
O-O».O5OO^
0-02054.17
0-0205S05

o-O2(l62O4

0-O106&U1

0-0107001
o-t 1 17401
o-( »o; 802
u-oioX»oi

0-0108603
оч;1о.)ОО4
0-0109406
oTio98t>S
O-OilOÍIl

0-n -10614

0-0111017
0-01114-11
"•01. lSl5

0-0112330
0-0111635
0-0113040
o-oi 1 3446
0-0113851
0-0114159
0-0114666

10-0115073
io-oii-í4Xi

IOV1I 5885

lo-oii 6i9>
10-0116707
10-0117117
10-0217511
10-0117937

Cofee.

L>.

S6
387
87
38
88
8>

J89

9'
Xo
90
9"
SI-
S'

9r

9»
4.3
9Í
94

94
94
95
96
9 S
96

97
97
47
9*
48
99
ou
.00

99
Я1

.00

.01

401
.01

.01

4",3
403
40 ï
404'
404
*°S
405
40-1
40«
loi

407
107

407
408
-)0»

409
4091
410
409
*"

Çofine

/»»05963
94805577
9-9805190
/9804803
9-9804415
./»804027
••98036 V)
VSÜo j 2 ;o
/9802860
/9801471
/98oioSi
/9801690
, -9801 299

9-98. -09, 8
/9800516
•»•9800114
Г979973-
/9799339
)-47i>894'>

9-97'lxs-; =
9 - 9 7 9 X 1 5 8
9-9797764
9-9797369
9-979697?
9'979 Л 57Х
9-9796181
J ' 9 7 9 < 7 S t , -
/979VÍÍÍS
9'97949<)'
9'9794';93
9-9794« 'H

9'97íi79b
Г У 7 9 3 3 4 Ч
>'97»2998
/9792Ç-I9
9-97921 .)8
9'97VI7.)S

9-979I 397
9-9790996
9-971)0594
9'97j>oi9i
9-9789789
9-9789386

9-9788983
•/9788579
9-9788175
9-97X7770
9-9787365
9-9786960

9-9786554
9-978614«
9-978574'
9-9785334
9-9784917
9-97845 «9

9-9784111
9-978370!

|9'»753123
9-9781883
9-9781474
19-4781063

D.| Sine

во
S9
5«

&

55
54

3
t

a
.')
í

,6

s
44
43

i

.)
S
7
6

5
4
.1

•I1

í
1
6
5

14
- t
2l

11

9
8

16
15

M
M
II
11
IO

<

i

'

f

N n a Dcg. 71



i8 Deg. NATURAL
f
о
l
1

4,
f
6

í
t
1C

11
12

15

M
15
16
'7
lá
19
'i f í
21

11

«3

»4

lí
»7
18
»9
»o
3f
3»
33
34
35
,6
37
3»
39
40
4'
4»
43
44
45
46
47
48
49
S"

5»
53
St

;•>

58
59
lO

Sine
3090170
3°9*9Î*
309570-;
309846»
3101134
3103999
3106764
3109519
3111194
3115058
3117811
3110586
343349
3116112
3118875
3131638
3.134400
î'37'бз
3 '399» 5
3141686
3145448
3148109
3150969

ЗШ73°
3156490
3159250
3161030
3164770
3167519
3170288
3'73°47
3175805
3-78563
1181321
3184079
3186836
3189593
3191350
3195106
3197863
310061;
3*03374
3106130
3108885
1111640
î*»4395
3117149
3119903
3112657
3115411
118164
5130917
3133670
5136411
3*Î9'74
241926
3244678
3147429
3150180
3--5*95l
3255682
Cofine

Dirt

»766
1766
1766
1766
1765
1765
276;
1765
»7

й
--

»76-í
1764
1763
2763
27«3
2763
1762
2763
1762
.-f. .

2 76" 2

2761

1760

1761

1760

17бо

1760

2760

»759
»759
»759
2758

1
75
Ч

»75*
»75«
»757
»757

»75/

175^
»757
1756

»755
1756

»755
»755
»755
»754
»754
»754

»753
»7Î3
»753
»75»
1752
»75*
»75»
»75'
»75'
»75'
2751

Dift

Corerf-i
6909830
6907064
690429*
6901531
6898766
6896001
689323«
6890471
6887706
6884942
6882178
6879414
6876651
6873888
6871125
6868562
6865600
6862837
686rw>75

Í»57.1i4
6854,52
6X51791
6849031
6846270
6843510

6840750

'»83799°
'.8552.50
'.832471
6829711
6826953

6824195
6821457
6818679
6815921
6813164
6810407

6807650
6804894
6802137
6799381
6796616
6793870

6791115
6-88з6с
6785605
6781851
6780097

••777343

''774589
'1771836

'•769083
^766330
0763578
6760816

'1758074
Í75532i
6752571
'1749820
'»747069
6744318

Verf.

Cofec,
3-136061-10
з-»зз!7з

6

3-2301846
3-1174011
5-1145130
3-1116503
3-1187*30
J-2I591IO
3-1130644
3-2101132
3-1073673
3-1045266
3-1016913

3-1988613
3-1960365
3-193217:,
3-1904028

34875937
3-1847899

3-1819913

3-1791978
34764095
3-1736264

3-1708484
3-1680756

3-165307«
3-1625452
5-1597876

J-I57035'
3-1542877
3''5"i4S5

3-148X079
3-1460756

3'Ч33483
3-1406259
3-13790X6
3-1351462

5-1324887
3-1297862
3-1270886
3-1243959
3-1117081
5-1190252

3-1163472
3-1136740
3-1110057
3-1083422
3-10568.35
5-I0302ly6

3-1003805
3-0977363
3-0950967
3-0924620
3-08983 >9
3-0872066
3-0845860
3-0819702
3-0793590
3-07675*5
3-0741507

V07I5555

fang.
3249197
325*4»3
3»55

6
3°

3158848
3161066
31651X4
3268504

3*7i7*4
3274944
3178165
3181387
3184610
3287X53
3291056
5194181
3»975"5
3.300731

33°3957
3307184

3310411

Í3[3<>39
33I680X
3320097

J3»3327
s?»6-;1;?
3329788
3335020
ззз

6
^

33394**S
3342719
3345953

3349188

3352424
5355660
3358896
3362134

3365372

3368610
3371850

33"5°9
t

337«33
U

3381571
3384813

3388056

339499

3394543
3397787
3401032
5404278

3407524
3410771
3414019
3417267
3420516
3413765

3427015
3430266

3433518
3436770
3440023

3443»7í

Secant jCutan.

SINK», йсс- Tab. to
Coung.
3-0776835
3-074(5400
3-0716010
3-0685694
3-0655421
3-061510:
3'0595

п
з8

3-o
5
64

9
2fc

3-05348 7c
3-0504866
3-0474915
3 -044 50 1 k
3-0415175

3-03X5341
3-0355641

V°3»5954
5-029632,
3-0266737
3-0257207

3-0207728
3-0178501

3-014^926
3-01 19605
3-0090330
5'oo'j ï /09

3'c'"3'939
3-0002X20

»•9973751
2-9944734
2-5915766
2-9886X5,

2-9857983
2-9829167
1-980040,
2-977,685
2-9743016
2-971459,,

2-9685831
2-9657312
2-9618842
1-9600412
1-9572050
г-9445727

»'95 '5453
1-9487127
2-9459050
2-9430921
2-9402840
2-9374807

2-9346X21
1-9318885
1-9290995
1-9163151
2-9235358
2-9207610

2-9179909
2-915225'
2-9124649
»•90,17081;
1-9069571
I -9041 юс

Tang.

Secant
1*0514611
1-0515617
1-0516611
ï '05 j 760!
1-0518606
1-0519605
1-0510604
1-0511605
1-0521607
1-0523610
1-0524614
1-0525615
1-0526625
1-05171,33
1-0528641
1-0529651
1-05 50661
1-0531673
i -o 5 5 2 6 v>
1-0533699
1-0^34714
1-0555750
1-4536747
1-0537765
.-05387X5
1-0539X05
1-0540826
1-0^41849
1-0542873
1-0543897
1-0544925
1-0545950
1-0546978
1-0548007
1-0549037
1-05 50068
1-0551101
1-0552134
1-0553169
1-0554204
1-0555241
1-0556279
1-055731«
1-0548358
1-0559399
1-0560441
1-0561485
1-0562519
i-"56V575
1-0564621
1-0565669
l-r>5667it
1-0567768
1-0568819
1-0569X71

1-0570924
1-057197*
ï •1573034
1-057409,
1-0575148
1-0576207

Cofcc.

Verf.
3489435
0490134
049434
0491135
0493037
0493939
0494843
0495747
0496652
0497557
»498464
0499371
0500279
0501188
0502098
0503009
1503910
504852

0505745
05-0659
'5°7574
1508489
0509405
1510322
0511240
0512158
0513078
0513998
.514919
0515841
>5 16763

0517607
051X611
0519536
0520462
0521388
o;ni|6

0525244
0524173
0525103
0526034
0526965
0527897

0528830
0519764
0550699
0531634
0532570
°5 3?5°7

°534445
"535384fi53u3»3
0537164
053X205
0539146
0540089
os4">3'
0541977
054*922
0545868
054484

Cover!

D

899
900
901
901
901
90̂
90..
905
90«
907
907
)o8
)°9
910
Я'
911
912

94
;<4
94
9"!
916

9'7
Л8

i M

920
920
921
922
921
924

924

9»5
926
926
928
928

gî9
930

93<
93'
931

933

934
935
Я?
936

937
958

939
939
941
94'
94'
943

943
945
945
94'
94'

i)

Colme
9510565
9509666
9508766
9507865
950696;
9506061
95°5'57

9504255

950334**
;5°'44i
;5°'53'J
950062;,
H9972I

949X812
9497902

H'X'99
1

;4'/io8<

H95'6-'
i

Í494-"

94'Ш4'
HÖH2''
Н9Ч"
J49"595
)489*7X
^488760

J4
S
7«42

/486911
948600;
9485081

HH4I59
ИЧЗ'37

94823(3
94813X9
4̂804.64

947953
1
*

9478612

V47-d8^

94767,6

94758»7
9474897
9473966

9473°35
9472105

9471170
9470236
9469301
9468366

9467430
9466493

94
6
5555

9464616

94
6
3
6
77

9462736
9461795
9460854

94599' '
945846»
945X025
945707»
9456132

945518'

Sine

60
59
58
57
56
55
54
4Í
51

5'
5"
49
48

47
46
45
44
43
4-

4'
4 '
í Ч

J*
57

)'•

55
H
H

51
50

19
28

26

-5
J4

Ч
22

II

2O
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/5330090

9'5.Ч35Й9
9-5337044
»'5340517

Cofine

um-
3667
3664
3660
з 657
16543650
3646
3<ЧЗ

3636
ЗбЗЗ
3629
3616

36»3
3619
3616

3609
3606

3601
Î549
1596

3.5*9
Í 586

358í

j c 7ft

(Jolec.
10-4873581
10-4869914
№4866150
10-4861590
10-4858933
10-4855179
10-4851629
10-4X47983
10-4844340
10-4840700
10-4837064
10-4833431
10-481980:
io'48i6i7&
10-4822553
10-4818954
1 0-4415,,. s
10-481 1 -.01,
10-4808096

10-4804490
10-4800888
10-4797289
10-4793693
10-4790101
10-4786512

10-4781911,
I04779344

9|°-47757<>5
.. | '° '477i '"ч

35' Д |Ю-47б8б1;
1S"O ,

!ft"l10'47<'S<47
l j >o-47(,;4Ki

3559
3556
3 5 5 i

3546

3543

35,6
3534
35»9
3517

JV4
3510
35'7
35 '4
3510
3508

3<o4
3501
349«
1494
34')»
3 4 Ч К

14«5
34«»
1474
Ï475
1473

Diff.

10-4757919
10-4754360
10-4750^04
10-4747151
10-474370?

10-4740156
10-4736613
'°473i r73
10-4719537
10-4716003
10-4711474

10-47 i»947
10-47/5413
10-47 n 903
10-4708386
10-470487:
10-4701361

10-4697854
10-4694350
10-4690849
10-4687351
10-4683857
1 0-46803 6 f

(0-4076877
10-467339:
10-4669910
10-4666431
10-4661956
10-46 494*3

Secant

Verieiif.
8-7361485
8-7370030
^'7377570
8-7385101
8-7391618
4-7400147
8-7407659
8-74151115
8-7411664
8-74301 56
8-7437641
8-7445111
"'7451591
8-7460059
8-746751 л
S'7474971
8-7482417
<";4«<jK57
8-7497290

8-75047-16
8-75111 •(,
8-7519549
8-7526951,
х-7554.!57
8 - 7 5 4 1 7 5 1

N•754913,

S - 7 5 > 6 5 i , j
8-7563X94
8 7 5 7 1 2 6 2
8-7578(4 t
8-75459-1)

«•75911»;
8-7600670
8-7608006
8-7615336
8-7612651,
8-7619976

8-7637:86
8-7644591
4 - 7 6 5 1 X 4 9
8 ' 7 6 « ; 9 l X (
8-766(146(1
8-767 174«,
8-7681018
4-7688:84
8-7695544
л'77о:798
4-7710046
S - 7 7 I 7 1 X 4

8-7714513
J - 7 7 5 1 7 5 2
8-7738975
1-7746191
R'77534í>3
8-7760607

v7/-678o5
S-7774997
8-7781183
8-7784365
s '779<'537
8-7«0)7n5

Соу«гГ.

1 ang.
9-5369719

9-5373^!
9'53779»o
9-5381017
9-53861 ID
9-539020,-
'/5)941Х7

/539*171
'/54»-45.i
9-54065 ;i
9-5410606
9-541467«
'/ 5-И s 747

'Г54"« 'i
9-5416877
9-5450937
9-5434994
4'543904S

/544)ioo

•1-5447144
9-5451141
9-5455136
'/545917'1

9 '54 'Mi ' i
9-54''714 ( l

' I - 5 4 7 I 3 7 7
'(•5475405
/Ч^Ч) 1

Г54 ' Х Н<-
/54 S 747'
/54914X7
i/54955'.o
9-5499511
9 - 5 5 0 3 5 1 9
/5507515
/ 5 5 4 5 2 5
/ 5 5 1 5 5 2 4
9 - 5 5 1 9 5 2 1
| -5 i i . l5 '4
/55--75'-H
) - Ç « i î H ' i :
> - . 5 . 5 ï 5 4 7 7
' /555945ч
-»•5543458
'/55474 '5
/5551388
Г 5 5 5 5 3 5 9
9-5559317
1-5565192

Г55671.55
'» '557ЧЧ
/ 5 5 7 5 '7 '
9 - 5 5 7 9 ' i 5
9-«*3-'77
9-55870^5

'/559097'
9'5<94Ч«4
I-5598S54
</5бч27')1
9-5606717
9-5^106 ci)

CotAng.

Ditt.

4102
4° 9 9

4093
4090
40X7
40-^4

4oSi

4 / l

4071
4069
4066

4064
4060
4"57
4054
4052

4045

4'-43
4040

•VM4

40:8

40 1 1)
4016

4.41
4008
4"04
4001
4499

»'»91
5990
•9X8
î ' | t<5
i«4»

*
Í477
1971
197'
396»
5965

1959
1957
1954
395»
)94U

3943
,940
193«
1935
393»

Diff.

Cotang. ï Covcrl.
10-46 3oi8(J<y8i8938i
0-4616179 9-8187609
o-46iio8oJ9-8i85837
0-4617983
0-4613X90
0-4601)803
0-4605-13

0-4601619
"459"547
c"4593469
0-4589394

'0-45^53i1

10-4581153

10-4577187
«0-4573I13
16-4569063
10-4565006
10-4560951
10-4^56900

10-4552X51
10-4548X07
10-4544764
10-45407:4
10-45 ,6688
10-455:654

10-4 5 :!•>(> .15
10-4524595
" -4 •.1057,-
10-4516548
10-45125:9
10-45 -4e; 1 ;

I . - -45 -45 с
10-45-11.48«;
i,-.-44ijf.4Si
10-449:477
11-448X475
Io-<)48447<,

ii-;-44So47,,
<-)-447б446
H-447Z49U
10-4468504
io-44f>4 S i5
10-4460541

Io-445(ii; l);

1 0 - 4 4 5 2 5 4 5
10-444X012

'--•4444641
10-4441.67,

io-44)ii7dS

10-4431-45
10-44287X6
10-4424820
10-44-0875
io-44>b9:,
10-4411975

10-4409019
[0-4405086
10-4401 146
«0-4397108
io-4393»73
io-4389t4i

9-81X4065
9-8281191
,/8180518;
9-4-78744
9-8176970
9-8175194
9-8173419
9-8271641
9-8i6i)8<>6
9-826X088

9-8266310
9-8164531
9-8:6175,
9-8160973
«/4159193
9-8:57411
9-81556,1
9-8155X49
9-8:51067
9-4150184
./8:4X501
9-414671 -

.-•X144932
9-8243147
./8:41 )(>.-.
/ 8 1 5 9 5 7 6
>*i )7>Í4
)-4: 36001

/8:54:14
i/S: 5142 ^
g-4:)o6,6
9-8224X47
./8117057
9-8:251(16

9-811,475
9-8:116X4
9 - Х ? 1 9 X 9 1
9-8118099
./Si 16305
11-4:1451 i

4 - S i i i - i -
i/S; 109:2
9'X:o9 1 .-6
9-4207 ; )c-
./8:05553
V'4 203-46

9-8101038
9-8100140
9-811)8,41

1/8196541

9-8194742
1/81011141

9-8191140
9-8lSq, 38
9-8«!<7?l6
9'8 ̂ 5733
0-8183930
9-81X2116

Tang. IVerfcdf.

SCCHIU
10-0143199
10-0143735
10-0244170
10-0144606
10-024504,
10-0145479
10-0145917
10-0146з54

10-014679:
10-0147131
10-0147670
10-0148109
10-014X549

10-014X989
10-0149430
10-0149871
10-0250312
101.1150754
IO-O151 196

10M151639
10-0152081
10-0151525
10-0151969
10-0153413
1 0 - 0 2 4 3 X 5 8

10-015430,
10-02 5474X
10-0:55194
io-o:<5&4t
lo'o: 56087
0-0:51,534

0-015698:
10-0157430
10-0157878
10-0158317
10-0158-^6
10-0259226

10-0:59676
10-0100117
10-0160578
041261019

10-0161481
10-01611133

lO-01t)2 3 X4
o-oi6i83í<

10-0163191
io-o:03745
KI -016411)9
10*0164654

10-01*5109
10-0165565
io-oi66oio
10-0260477
10-0166933
10-0167390

io-o»67848
10-0168306
10-0168764
10-016911:
10-0169682
10-0170141,

Cofcc.

[).
436
435
43"
417
436
438
43/'
438
439
439
439
440
44°
44'
44l
441
44»
44»
443
443
443
444
444
445
44S
445
44°
441
446
44/
44J

448

448
449
449
45»
45°
4SI
45'

'51
451

'-'
453
453
454
454
455

456
455
45?
456ts
#
459

*£•tfib

D.

Colme
/9756701
9-9756165
>'9755Üjo
Г9755.194
Г9754957
9-9754511

/9754085
/9753640
/9753Ю4
/97517(19
9-97513)0
9-975 I «9'
9-97S145I
9-9751011
9-9750570
/97501111
9-9-4968 v

9-9749146
9-9748804
/9748361
Г974Г9'*
9-9747475
9-9747051
9'974''587
9-9746141

9-9745697

/9744151
/9744806
V9744359
9-974391 3
9-974,466

9-9745018
9-9741570
9-9742 111
4-9741673
9-9741114

9'9740774
9-97403:4

9-97394"
9-9738971
9-9:3X519
9-971X067

9-9737161
9-9736709
4-9736155
9-9735801
rtnswb

9-97J4Ü9«
9-97344.15
/97J39*o
J'97335*3
9'9733o6?
9-97^1610

9-973215«
9-9731694
9-97J436

9'9730777
9-97JOJIÍ
9-9719858

Sine

»c
ï 9
i*
57
56
55
54

5 j
51
51
50
49
44

47
46
45
44
4i
41
4i
4o

.14
Is

17
16

35
14
1)
):
f i
10

l'l
:4
2 -

26

1C

»4

»3

11
1.
14
18

li-
lt,
•4
Ч
u

"1C

r.
í
6
5
4
;
г
i
0

7

Deg. 70



IQ L>eg. N^TutÍAL SINE», &c. Tab. ю
/

о
I
2

•(

4
5
6

8
9
К

I 1

(2

•3

'4
'5
16
17
iS

14
zo
Z 1

22

23

*4

25

26

*7

28

19

3°
3*
72

33
34
35
36

37
1»
39
40

4'
41

43
44
45
46
47
48

49
5°
tji
í*
53
S4
55
56
57
S«
59
60
.;

Мне
342О2О1

34**935
342566^
Wi+llG

343"33
34338<>5
343

(>
597

34393
г
'>

344106t-
4̂4479'
34475

г1

345025'
34-!*ч82

3455711
345«44'
346II7'
3463900
3466618

4-V-9357

347208s
3474ÜI2
347754°
34̂ 0267
34*i99't
3485720

3488447
349'173
3493Х9Х
3496624
3499349
3502074

35°479
S

3507523
3510146
3511970

35'5
6
93

3518416

35-"'39
3523862
3516584
35*93°6
3i3*oi7
3534748

3537469
3540190
3542910

3545
6
3
t

3548350
3^51070

3553789
3556508
3559126
3561944
3564662
3567380

3570097
3572814

357553'
3578148
3580964
3583679

Cotine

Oiti-i

*734
Í733
1731
1.7Í3
2731
2731

'3
*73'

•730
2731
2730

2729
2730
2729
2718

2728

2727
2; 20

2"20

2725

2726

2725

2725

*7*5
X/lj

2714
17*3
*7*3

2723

2721
2721
2711

2721
2720
2720
2720
2720

2719
2714
2" 1 8

271«

Coverlj

6579799
6577065
657433*
6571600
6568867
6566135
6563403

6560671
6557940
6555209
6552479
6549748
6547018

6544288
6541559
6538819
6536100
6533372
6530643

6527915
6515188
6522460
6519733
6517006
6514280

б5"5-;з
650X827
6506102
6503376
6500651
6497926

(1495102
6491477
6489754
6487030
6484307
6481584
6478861
6476138
6473416
6470694
6467975
6465252

6462531
6459810
6457090

Ч5437
Г
-

6451050
6448930

6446211
6443492
6440774
6438056
í'4?«?427;; 6431620271727172717

2715
Die:

6429903

6427186

«424469

6411752

6419036

6416321

Verf.

Cofec.

1*9238044
2*9114697
2-9191389
1-9168111
z-9»44892
1-9111703
••909855»

t'9075443
2-9052371
2-9029339
2-9006346
2-898339'
2-8960475

2-893759«
2-8914760
2-8891960
2-8-.69I98
2-8846474
i-KÍ 23789

2-8801 142
2-8778532
2-8755961
2-8733428
1-8710931
2*8688474
2-8666053
2*8643670
2*8621324
1*8599015
2*8576744
2*8554510

1*853231;
2*8510152
1-8488028
1-846594!
2-8443891
2-8411877

2-8399899
2-8377958
2-8356054
2-8334185
2-8312353
2-8290556

2-8268796
Z'Xj47o7l
2-«12

5
з«2

I-82O3719
2-8l82IJl

2-8160519

2-Х 138982

2-81 17471
1*8095995
2*8074554
2-Я053Ц8
2-8031777

2-8010441
2-7989140
1*7967873
1*7946641

1-79*5444
2-790418 1

Secant

Tang.

3639701
3641997
3646-192
3649588
5652885
3656182
3659480

3662779
3666079
3669379
3672680

3»Г5^-
3679284

3082587
3685890
3689*95
3692.500
3695806
5699112

3702421.
J70572X
3709036
3712346
3715656
371X967

37222/8

3725590
5728903

3731117
373553l
373*847

374H63
3745479
i 74» 79 7
375Z"5
5755433
17^753
376107.3

3765394
3768716
3772038
3775361
3778685

5782010

37X5335
3788661
5791988

37953M
5798644

3»°'9"3
3805302
381-8633
3^1 1964
•815296
;8iS629

5821962
3825296
3828631
3831967

3X353Ü3
3838640

Cotan.

Cotaug. | Secant

2-7474774
*74499*7
1*7425120
1*7400351
*'7375'>i3
1É735°934
2-7326284

2-7301674
2-7277102
2-7252569
2-7128076
2*7203610
2-7179204

1-7154826.
2*7130487
2-7106186
2-7081923
2-7057699
2-703-5! 5

2-7x^364
2-6985254
2-6961 18 1
2-6937147
2-6915149
2-6889I9C
2-6865267
2-6841383
2-6817535
2-6793715
2-6769951
2-6746215
1-1:7225 16
2-6098i<53
2-6675227
2-6651638
2-6628085
2*6604569

2-6581089
2*6557645
1-6534138
1*6510867
1*648753'
2-6464231

2-6440969
2-6417741
*-6394549
1-6371391
2-6348271
2-6325186
2-6302/36
2-6179111
1-6156141
1-6133196
2-6110286
2-6187411

2-6164571
1-6141766
2-611X995
2-6096259
1*6073558
1-6050891

Tang.̂

1-064177*1
1*0642905
1-0644033
1-0645163
1-0646294
1-0647415

Vert. ,

0603074
0604009
0605065
0600062
Обо7о6с'
0608058

1-об4-;553;'
:
>
(
>09057

l-o649''93|
o6-0
'-'5

!i

1-06508280611058

1-0651964
1-0653102

1-065414°
1-0655380

1-0650511
1-0657663
1-065^807
1-065995'
1-0661097
/ -066224 í
i -0663391
1-0664540
1-0665690
1-0666842
1*0667994
1*0669 14"!

1-0670302
1-0671458
1-0672615
1-0673774
1-0674933
1-0676094

1-0677255
1-0678418
1-0679582
1-0680747
1-0681914
1-0683081
1-0684150
1-0685420
1-0686591
1-0687763
1*0688936
1-06901 lo

1-0691286
1*0692463
1*0693641
1-0694810
1-0696000
1-0697181
1-0698364
1-0699548
1-0700733
1-0701919
1-0703106
1*0704295

1-0705484
1-0706675
1-0707867
1-0709060
1-0710254
1-0711450

Cofec.

0(>1 -.-.б'.

об] 5061
0614366
0615070

3JKI075
061708
o(ilSoÜ7
0619094
0!>í,jI02

T-2 1 1 I 1

0622 не
"62-131
0624141
0625154
0626107
0627180

0628194
0629210
0630216
0631241
0631260
063317«

0634297
0635317
063633:5
0637359
0638382
0639405
0640429
0641453
0642479
0643505
0644531
0645560
0646588
06476 1 К
0648648
0649679
065071 1
0651743
0652777
0653811
0654846
0655881
0656918
0657955
0658993
0660032
0661072
0661112
0663154
0664196'

Coverf

Dirt.

995
996
997
99&

998
999

99'
IOOO

IO02

Coli ne

93969*6

939593
1

9394935
939393X
9391940
9391941
9390943

9389941
9388942

,002 93*794°

•оо
4
Ьз»

6
93*

1004
1005

1005
1007
1007
lonS
1009
1009

ton
lOlf

ton
1013
loi з
1014

1016
1016
1016
1018
1018
1019

IO1O

IO1I

1 01 1

1013
1013
1024

1024
1026
[026
1017
1028
102«

1030

030

0
3
1

032

032

034

034

°35
°î *i

1037

1038

1039
1040
1040
1042
1041

Dif».

93S5934
9384930

9383925
9381910
9381913
9380906
9379898
9378889
9377880
9376869
9375X5*
9374846
9373X33
9371820

9371806
9370790
9369774
9368758
9367740
9366722

9365703
9364683
9363662
9362641
9361618
9360595

935957'
935»547
93575*1

9356495
9355468
935444°

93534'!
93513X2
935 -35*
9350321
9349289
934

х
*.-,:'

9347223
9346189

9Î4S -54
93441 i9
9343CÏ2
9341045
934Ю07
9339968
9338928

Ш78М
)33б?4б

9335X04

Sine

60
59
5»
57
56
55
54

53
S»
5»
5"
49
48

47
46
45
44
43
42

4'
40

39
)Ь
37
36

35
34
33
3l
3'
3°

19
28
17
26
15
14
»3
21

11
to
«9
18

>7
16
'S
'4
'3
11

j i
10

9
H

7
6

5
4
.î
2

1

0

/



ID Deg. Loo. SIHII, tec.
T

0

г

3
4
5
(,

Ь

Ч
10

r i
i i

M
'4
«5
16

i8

'У

г 1
22

»з
Ч

Id

27
гХ
J
9

3°
3l
1

33
34
35
î<i
37
3«
19
40
4i
4»

4?
44
45
46
*7
4Х

4ч
io
51
5l
S3
54

55
5''
.57
5«

&

Sine

9'53405'7
9-534398(1
9-534745î
9-5 35°9 'S
9-5354375
9'5357>>Jí
ij-^Збг г86

Г53"4737
/53Ь8)84
>'557i629
»'5375070
Г5)78;о8

9-5!^'943

9'53»5375
j-5)888o4

9'539«3°
Г?395

5
53

Г539907)
)'540»4

8
Ч

9'54°59°5
9'54°93'4
;-54"»7»'
9'54IÍ)I1U

)-54'95*7
9'541J9lft

9-5416311
9-54

г
97'3

9'5433'°3
9 -5 43 M 9
Г5439873
'•5443*53
1-5446630
9-5450005
9-5453376
9-5456745
9'54äoII°
9-S463471

;-";4668}i
9-5470189
9-547354»
9-5476893
9-5480140
>-54Ч35"5

9-5486917
9-;49

О1
бб

)'5493
6(1
<

Г549<>935
Г5500265
)-^оич»
9-",5

0
69

lft

;-55'Oi37
9'55'355

6

9'55'687'i
9
-
55

10
'84

9-SÍÍ3494
>'55i6Soi
;'5 530104
9-5533406

9'55!
л
7Ч4

9-5í<9949
9-^4îK)J

Coíine

üiit:
3469
34«
3463
34бо
3457
3454
345 '

3447
3445
344'
34j3
Í435
3431

34J9
3416
34*3
3420
3416
34'4
3411
3407
)4°5
34"-"
3399
3395
339*
3390
,386
5384
3380
3377

J375
3371
3369
3365
3362
3360

3357
3353
33Í1

3347
3345.
3341

?339
133e

3333
333«
13*7
33»4
33"
53 "3
ЗГ 5
33 '3
J3
io

3307

33°4
зз->"
3 »V

4

3Í95
3*9?

Diff.

Coice.
'0-46594*3
10-4656014
10-4651548
10-4649085
10-4645625
10-4642168
10-463x714

10-4635263
10*463 1816
10-4628371
10-4*24930
10-4611491
10-4(11 Hoc 7

10-46 1 46 л ç
10-461 l 196
10-460777^
10-4604347
10-4600917
IO-4S975"
ю-4594°ч7
IO'459°686

10-4587*79
10-4583874
10-4580473
110-4577074

10-4573679
10-45701X7
10-4566897
10-4563511
10-4560117
10-4556747
10
Ч551370
ю-4549995
10-4546614
10-4543» 5 f
10-4539^9^
io-45?6<iS

•°4533l6S
10-4519811
10-4516458
10-4523107
10-4319760
10-4516415

10-4513073
10-4509734
10-4506398
10-4503065
10-4499 7 '<
10-4496408

10-4493084
10-4489763
10-4486444
10-4483119
10.4479816
10-4476506

1 0-447 i ii)9
10-4469895
10-4466594
4O 4463296

10-446000 1

1п-44<6
7
пЬ'

Socant

VerfcaC.
8-7803705
8-

7
8io«66

8-7818011
8-7815171
8-7831314
3-7839452
8-7846583
8-785370^
8-78608:7
8-78671)411
8-7875047
8'7 181149
4-:RS',i+4

<-7»9''Ш
8-7903416
8-7910494
4-7917565
8-7924630
Ч-7931бмо

8-793Ï74?
8-794579'
8-795*833
8-7959869
4-7966899
**'797?9l?
8-79X0941
^•7987953
8-7994960
8-8001961
•1-8008956
8-8015945

•(•8011928
$-8019906
8-8036877
8-8043843
•$•8050803
8-805771,8
8-8064707
8-8071649
8-8078587
8-8085518
•(•8091444
8-8099364

8-8106178
8-8113187
8-8120090
S-8i»fiy8H
<:Si33«79
8-8140761;

iJ-8 147046
8-8154521
8-8161390
8-iii68zi;3
8-8i7-n'i
S-SiSiciH
S-8i88«K.
8-8195652
•̂8101487
8-8109317
8-8116141
8-8121961

CoverC

Tang.
9-561065;
9-5614588
9-5618515
9-5611439
9-5616360
9-5630178
9-5 6 ?4 194
9-5148107
9-5641018
'У'5

(
'459»5

9-5649831
9'5

6
53733

9'5'>57б.Ц

9-5661530
9-56(15414
9-5669316

Г5''73-°5
9-5677091
I'S6S0975

9-5684856
;-5'.887з

5

9-569261 1

9-5''9&4Ч
'Г 5 7 "»355
)-5704"?

9-5/08088

9-S7"95i
9-5715**''
9-57'9б*9
9'57*35'4
9-5717377

9'573'
2
27

9'5735°74
9-57389'9
9'574

г
7
6
'

9-5746601

9-575"43
ч

9-5754171
9-5758104
9-576I934
9-5765761
9-5769585
9-577И07

9'5777«6
9-5781043
9̂ 784*58
9-57Sïb69
9-5791479
9-5796186

9- 58000̂ 0
9-5803891
9'<;8о7б91
9-";8u4«S
9-58 15281

9-5819074

9-^822864
9-1:826651
9'5

>i
3
t1
435

9.<Ь_Н
1
'7

')
11
;
А Í7997

<)• 5841 774

Cutang.

üiff
3919
39*7
39J4
39*'
39'8
3916
1913

J9U
3907
3906
J9OÎ

39° '
38v7
3894
3891
3889
3886
3884
3881

3«79
3876
3ÎÎ7J
38. -i
3868
3865

3863
3860
3858
3855
3853
3850
3847
3845
34*
3840
3«37
3&34
3831
38?о
3827
3814
3811

33'9

3»17
3815
3811

3
8к
38о

7

3804

3
8ot

3799
3797
3794
379*
5790

3787
37Й4
37»í
378о

3777

IM.

Cotang.

10-438934-
10-43854"
10-4381485
10-437756'
10
Ч373

6
4
0

10-4369711
10-4365806

10-4361803
10-435798»
10-4354075
io-4?5°i69
10-4346267
10-4542 36;
10
'433*>47̂

1
 °ЧЗ 345 76
10-4)30684
10-4326795
10-4311909
1^-4319015

10-4315144
10-431 1165
10-43073X4
10-4103516
10-4199645
10-4195777

10-4191912
10-41X8049
10-4184189
10-4180331
10-4176470
10-417161)

ï. .4168773
10-4164916
10-4161081
10-4157139
10-4153399
io'4i49t;6i

10-4245728
10-4141896
10-4138066
10-4134139
10-4131-415
10-4116593
10-4211774
10-4118957
10-4115141
10-4211331
10-4107511
10-4103714

10-4199910
10-4196108
10-4191309
10-41885.12
10-4184718
10-4180916
10-4177136
'«Ч« 73349
10-4169565
10-41657X3
in-41 61,003
10-41 58116

Tang.

Coverf.
9-8181116
9-8180312
9-8178516
9-8176711
9-8174905
9-817309»
9-8171191
9-8169483
9-íi67675
9-8165866
>-8 1-6405 6
9-8161146
)-Si 60435
/815861.)
/8156811
/8155000
/8153187
9-8151374
)-8i4456o

/XI47745
r8i4593o
1-8144114
/8142298
>-S 14-481
)-8i38»64
9-8136846
9-8135017
>-8i33ioS
9-8131389
9-8119569
9-8117748
9-^115916
/8124104
9-8111282
9-8110459
9-8118635
)-Sn6Si ï

/81 149X6
/8113161
9-8111335
9-8109504
9-8107681
9-8105854
9-8104016
9-8101197
9-8100368
9-8098538
9-8096708
(-8094877
)-8o93c>45
9-8091113
9-8089380
9-Xo87547
9-8085713
9-8081X79
9-8081044
9-8080108
9-8078371
9-8076536
9-8074698
9-8071860

Verfcdf.

(»8gl
Secant

10-0170141
10*0170601
10-0171061
10-01715*3
1 0-0*7 1984
10-0171446
10-0171908
10-0173371
10-0173834
10-0174:97
0-0174761
0-0175115
0-0175690
0-0276155
0-0176610
0-0177086
0-0177551
0-0178019
0-C.178486
0-0178953
0-0179411
0-0179890
0-0180358
o-oi8oSt8
0-01X1197

0-0181767
10-018x138
0-0282709
10-0183180
10-0183651
10-0184114
10-0184596
10-0185069
10-018554.3
10-01X6016
10-0186491
-0-0186965
lo-t. 2X7440
10-0187916
0-018x392
10-0188868
10-0189345
10-0189821
10-0190199
10-0190777
10-0191156
10-0191735
10-0191114
10-0191694
10-019} 174
10-0193654
10-0111413!;
10-0194617
10-0195098
10-0195581
10-0196063
10-0196546
10-0197030
104519-514
10-0197998
ic-oi 9848)

Cofec.

D.

460
460
+61
461
461
462
463
463
463
464
464
465
465
465
4-í.o
466
4" 7
467
467
468
469
468
470
469
470
471
47l
471
47»
47l
471
473
474
473
475
474
475
476
476
476
477
477
477
478
479
479
479
480
480
480

JK
£481
4*î
4Ï44«4
484
485

D.

Cofine
9-9719858
9-97*9398
9-9718938
9-97*8477
9-9718016
9-97175Ч
9-97*7091

9-9716619
9-9716166
9-9715703
9-9715139

9-9714775
9-9714310

9'97*384'>
9-9713380
9-9711914
9-9711448
9-9711981
9-9711514

9-9711047
9-9710579
9-9710110

9-971964»
9-9719171
9-9718703

9-9/18133
9-9717761
9<9717191
9'97i68ao
9-9716348
9-9715876

9-9715404
9-9714931
9-9714457
9-9713984

9-9713509
4-^74pí5
9-9711560
9-971108.1
9-9711608
9-9711131
9-97.10655
9-97-10178
9-9709701
9-9709113
9-9708744
9-9708165
9-9707786
9-9707306
(-9706816
9-9706346
(-9705865
9-9705383
9-9704901
9-9704419

9-Í703937
И703454
9-9701970
9-9701486
Г970*лх)1
9-9701517

' Sine

6o
59
58
57
5«
55
irl
53
5»
5'
5°
49
4«
47
46
45
44
43
4
1

4'
4o
39
38
37
J6

35
34
33
3»

3-30

11
»7
*í
»5
»4

»J
11
Jt
10

«9
I«

I?
16
«5
Ч
«3
ii
il
10

?
8
7
6

5
4
3
t
l
n
/

О о



FT Peg. N A T U R A L DI ни, &c. Tab. to

583679
586395
1589110

359«8*5
4|3594S4°

6 3599968

Sine

3601681

36o8ioi
3610811
361353.
3616146

3618««
3611669
3614380
3617091
3619801

364064

3H335
364605
364876

*6

368665
368935
,6|у10б

369476

3*974'

65147

65689

66501

.60/71
67042

*73'3
Í7Í8J
67854
368̂ 4

.. J700I7
4437oi87

37053

»371637
37«9°7
S7íl7fc
37*447
3717»

'

J5*
J7J7V

J7433
374*°
. une

16
IJ
»5
'5.

74
4

74
7'3

ts
71;
7 ! :

715

711
7
7
7"
710
7Ю

7Ю
70
7
70
70
70

7o

°
7G
70
70
70

7°'7<-
70
70
170
70

»70
Í70
í?o
г7о
«70
*7o

í 7o
m
í 70
»70

16311
13605
,10890
08175
,05460
401746
.00031

*7o
«7<x

•6>
»700
««И
»6

íío

(6
(69
s69

Colec.

394605
391891
3V79
186466

381041

372909

36748»

3~Ч;78

•7904181
•7883153
-7861059
-7840999
-7819973
-7798981
-7778024
-7757100
-7736111
'77'5355
-769453̂

1-763121-7
2-761/5;*
i-759°9ij
1-757030
г-75497'z

359359
J5'"'4v
35594'

1-74Ü8I44

Î-7447J6
1-741687

345» i'.
343109
34040/
337<>94

4-736589

1-732540
1-730520
1-718503

33"»'
319575
3l687f|;
324164/1-71046̂
13*1459 2-7 18469
13-87541-716471

1-716490
1-714480
' 71 1473

316050
34346
310642
307939
305135
•301531

6199830
6197118
6194416
6191714
6189013
618631*

1-71447
1-711486

í.7'049«

1-708513
1-706531

1-704553

6*83*»'

6178110
175521
617181,
6270111

1-70x57«
1-7006O6
1-698637

1-696670

1-694707

1-691748

1-600791

1-688837

t-686886
2-68493
-681994
-68io5

616744 j

615663 tjK.7139

Vtrf, SfftD

ang. |Coung. j Secam
1-0711450
1-0711647

453i7|i-6oo5ûJ9|i-07i3844
1-0715043
1-0716144
1-0717445
1-0718647

'- 2-5938068
2-5915606

165364
868700
87105}
8753.,»
«7Й/44

•5893177
2-5870782
2-584842/
2-5816094
1-580380'

1-578153

/8
892136

905541
908894
91224
., 1 560

t'57593
1
»

1-5737/18

•••574957
1-5692830
•5670735
4648674

1-0719851
1-0721056
1-0711161
1-0713469
1-0717678
1-0715887

•071709!
/•07183/0
1-0719513
1-0730737
1-0731953
1-0733170

-502 1,045
-5u0464

2-5581680

i-í5 18858
1-5516991

925670
929027

935745
939105

942465

2-5495160

i-545159)
^•5419855
í • 54&Ч 1 5 1
-5386479

-073438
1-073560
1-073681
/•073̂ 04
.•073927
1-074049

1-074171
1-074194
1-074417
1-074540
-074663
1-074786

3949189
395*552
5955916
19^9180
3961643
3966011
3969378

397*74''
3976114
3979483

398*853
3986124

3989595

.1-516483
1-534313
2-5311655
2-53001 1 1

2-5*5747

1-074909
1-075031
1-075156
1-07517
1-075403
-075517

1-5114149
14192863

1-5150183
2-5118891:

1-075651
1-075775
1-07589;
1-07601;
1-07614;
i -076171

3996341
39997 «5

1-5107619
1-5086398
1-5065198
2-5044019
1*5011891

4003089
4006465
4009841
4013118
401639*
4019974

4030115
403349*

4040161
Coran.

1-070397
1-076511
1-076647
1-076771
1-07689
1-077' 1

1-4959661

1-4896706
«•4875781

14*340*3

Tang.

1-07714
1-07717
1-07739
1-077514
1-07765
Г07777
1-07790
1-07801
1417815

1-07840

511

105
1050

,76762 '°5
2

. 1053
'77814
>:*;Ь7 *•

Í7V91« \°»
ÚlOQ7b *>-

68103. '°*
68,„88 '°5'

''8445
685103
686261
687311
688381
689442

°5
ю

5
10Í,'

106
106
106

/об
юб
юб
юб
юб
юб

•6
9
68

9
i

•69795
1
*

69050/1
691566
691630
693694
694759
695814

699016
700095
701165
701135

•703306

704378
070545/
0706515
-707599
0708674

709750
0710817
0711904
0711983
0714061

0.74 Ч.
1

106
106
107
107
107

107

0716111

0717304
0718386

0719469

0711637

0711713
0713809
0724896

07*5984
07*707**

y
/"T

vww
i*'/* f*/*

07^5347(07*8161

08

lo

Cofec. CoTerf.1)i

ulmc

35804
34761
337'»

19535

2 7439
16390

31534-'
314290

122186
31II33

54l

5°

310079 45
31902444
31796943
3169/2

34797'
3-3739)39
311*79
311619 37|
310558

 З
б!

309496

306306

304*76
303109
1302041
;joo974
'99905

98835

17

4
296694
1295612

Я94549
>193475
9191401
9*9 '3*"

929015°
9189173
9188096
9187017

91*593»
9184858

Ч
i6
'5
4
•3|

-I

,"1
9182696110
91816/4 9

9178363

9177*77
9176191
9175'о4
9174016
917*918
9171839

Sine



2t l)cg. LOG. SINK, &c. (igt]
7~

0

I
1
3
4
5
6

7
8
9

Ю
II
12

'3ч
'516

'718

'9to
li
11

»3
H

ч
tö
17
18
19
30

3i
Ji
n
34
1s

l£
37
3»
19
40
4l
4t

43
44
45
4<>
47
+s
49
50
51
$1
53
54

55
5*
57
58
59
fio

Sine

9-5543*9г

,-5546581
i'Si;49»68
r S 5 5 3 ' 5 »
9'555 6 433
9 ' 5 5 5 9 7 i '
9-^61987
^•5566159
9-5569519
9-5571796
9-5576060
9'55793i'
9-5581579

9-5585835
9-55^088
9-5591338
9-55955»5
9-5598819
9-5601071

9-56053'°
9-5608546
9-5611779
9-5615010
9-5*18x37
9-5611461

9-5614685
9-5617904
9-5631111
9-5*34335
9'563754«
9-5640754

9-5643960
9-5647163
9-5650363
9-5^535*'
9-5656756
9-5659948

9-5663137
9-5666.31/
9-566950!
9-5671689
9-5*75868
9-5*79t>44
9-5681117
9-568538:
9-5688555
9'5б9'7И
9-5694883
9-5698043

9'57Oiíoo
9'57°435S
9-5707506
9-5710656
9-5713801
9-5 7 1 6946

9-57*0087
9'5713»»6
9'57i6j6»
9'57»949Î
9-5731616
»'Í735TS4
Cofinc

bíff
3189
3187
3184
3181
11783176
3*71
3170
3167
3»<>4
3161
3158
3156

3»53
3150

3*47
3*44
3141

3*39
3136

3*33
3*3'
3117
3**5
3*»í
3119
3»I7
3H4
3111
3108
3106

3*03
3100

3'98
3'95
3191
3189

3«87
3184
3181

3'79
3176

3"73
3170
)i68
3161
3161
3i6r
3'57

3*5*
Я5>
3150
3'4«
3144
3141

3'39
3»3*
V33
3 ' 3 «
3128

Diff

Cofec.
0-4456708
°'44534'9
0-4450131

ro-4446848
°-44435*7
0-4440189
0-4437013

°'443 374'
0-4430471
0-4417104
0-4413940
0-4410674
0-4417411

0-4414165
10-4410911
0-4407661
0-4404415
0-440 1171

10-4197919
.0-4394690
10-4391454
0-4388111

10-4384990
10-4381763
'0-4378538

'°-43753'5
10-4371096
10-4368879
10-4365665
10-436145^
10-4359146

10-4356040
10-4351837
10-4349637
10-4346439
'0-4343144
10-4340051

10-433686;;
'0-4333*7*
10-4330491
10-4317311
ЮЧЗ'4')*
10-4310956

10-4317783
10-4314613
104311445
10-4308179
10-410 JUT
10-4301957

10-4198800
10-4195645
10-419*494
10-4189344
10-4186198
10-4183054

10-4179913
10-417« 7 7'
104173638
10-4*70501
10-4*6737.
10-4164146

Secant

Veriedf.

8-8111961
8-8119774
8-8136581
8-8143385

•8150181
•(•8156973
8-Xi(>375i,

«•8170539
4-8i773<4
1-81840«^

»(•8190848
8-8197606
8-8304360

4-831 1 107
S-83I7850
8-8314587
Ч-8зз1з1Й
8-8338044
8-8344765

8-8351480
1-8358190

8-8364895
8-837' 594
8-8378188
8-8384976

8-8391660
8-8398337
!'8405oio
8-8411677
8-8418339
8-8414996

«•8431647
8-8438194
8-8444934
«•8451570
8-8458100
8-8464816

8-8471445
5-8478060
1-8484670
8-8491174
8-8497873
8-8^04467

8-8511055
8-8517639
8-8514117
N•8550790

^•«537358
8-8543911

8-8550479
8-8557031
gl*56tt7<J
8-Í 570111
8-8576659
8-8583191

«•8589718
8-8596140
8-8601757
886091«!
8-861577
8-8611177

Covert

т»№
•584'774
•5845549
•58443*'
•5853091
•5856859
•5860614
•i;3643K*

•5*<>8i47
•5871904
•5875660
•587944
•58.43,63
•5886911

•5890657
•58944°'
•5898141
"59°'88i
•5905617
•S904351

•5940X1
•5916811
•5910539
•59*4*63

9-59*7985
•Í93'705

9-59354*3
9-J939'38

9-594*8ji
9'S94«5*'
9-5950169
9-5953975

9-5957б79
9-5961380
9-5965079
Г59*877б
9-597147"
9-5976161

9-5979851
9-598354°
9'S987iii
9-599090!
9-5994588
9'5g98t67

9-600194;
9-6005617
9-6009189
9-601195!
9-6016611
9-6010190

9-6013953
9-6017613
9-6031171
9-6034917
9-60,85«»
9-6041133

9-во45«8г
9-6049519
9-6053174
9-6056817
9-606045
9-606409

Cotwig

Lh«.

775:

77J,
770
768

7*5
761
761

757
756
753
75°
749
745

744
74'
739
736
734
73 1

73°
7*7
714
711
710

7'8
7'S

37'3
37Ю
3708
3706

3701
3699
3*97
3*94
3*91
3690

3*88
3685
3683
3680
3*79
3*7*

3*74
3*71
3669
3667
3665
3663

3660
3*58
3656
3*54
3*51
3*49

347
3*45
3«43
3640
3«39

bíff

Cotang.

0-4158116
0415445'
04150679
04146905
0-4143 14»
0-4139376
0-4135614

0-4131853
04118096
0-4114340
04110587
04116837
04113088
04109343
04105599
0-410185^
040981 19
04094383
04090649

040861, i f_
0-4083188
04079461
04075737
04071015
04068191

04064577
04060X61
04057149
04053439
0-4049731
0404601 5

04041311
04038610

104034^11
104031114
104017530
10-4013838
10401014$
104016460
104011775
10400909;
104005411
10-4001733

io'3998<'<7
10-3994383
'0-39907 II
10-3987041
IO"398337J
10-3979710
10-397604
10-397138
10-3968719
10-396507
10-396141
10-395776
10-395411
10-395047
10-394681
10-394318
«0-393954
10-3935904

Ttag.

Coverf.

•8071860
•80710*1;
•8069183
•8067344
•8065503;
•806366?
•8061811
•8059980
•8058137
•8056194
•8054451
•8051606
•8050761

•8048916
•8047070
•8045114
•8"43377
•8041519
•80396X1

•8037831
•8035983
•80341 з(

9-8031183
9-8030431
9-8018580

9-8016718
9*8014875
9'8oi3OJ l
9-8011167
9-8019311
1-801745^
9'8oi5<>oî
9-8013-46
9-80118X9
I'8'i|oo3i

9-800817;
9-800631 ç

9-800445 6
'•8001596
|-Хооо735

9-799^875
9-79970Ц
9-7995'5'
9'79931S8
9'799>4î5
9'7989-<6»
9-7987*97
9-7985831
9-7983966
9'798îloo
9-7980133
9'79?836fi

9-797*49»
9'7974б*9
9'797*7бо

9-797089"
9'79*9°>°
9'79*7'4
9-79*5*7'
9'79<340
9'79*>53
Verfedf

Secant

0-0198483
0-0*989*8
0-0*99453
0*019993«
0433004*6
0-03009 «3
0-0301400

0-0301888
0-030137*
0-0301864
0-OJ03353
0-0303841
0-030433»
0-0304823
0-0305313
0-0305804
0-03061 i6
0-0306788
0-0307180

0-0307773
0-0308166
0-0308759
0-0309154
0x1309748
0-0310143

0-0310738
0-031 1134
0-03 1 1 7)0
0-0311117
0'O3U714
о-ОЦЗШ

0-0313719
0-0314117
0-0314716

10-0315115
0-0,15714
'1-051(414

1 0 0 3 1 6 7 1 5
10-0317116
10-0317717
10-0318119
10-0318711
10-0319111

10-0319716
10-0310119
«0-0310731
10-0311137
10*0311741
10-0311147

10-031275:
10-0313151
10-0313761
10-0314171
10-03*4779
10-03151x7

10-0315791
ю-оз»6зо;
io-oji6,8i;
1о*оз*7»|
ío-oji-ríj
10*031834

Cofec.

L>.

»«S

»5î»86
487
*»'487
i|8H

488
488
489
489
490

490
491
49».
491
49*

493
493
4-)S
494
4-5

496
49л
497
4 17
497
4<i8

498
499
499
419
COO

501
501
501
501
501
501
5°J
5°3
5°4l
5°4
5«5
505
506
506
506
5°7
507
508
508

5o8
509

5°«
510
510

D.

Coliiie
•9701517 60
•9701031 59
•9700547 58
•9700061 57
"9699574 5*
•9699087 55
•9698600 54

•96981 1 í 53
•9697614 51
•9697136 51
•9696647 50
•969615X49
•9695.668 48

'9095-7;47
•969468746
•969419645
•9*93704 44
•969311143
•961)1710 4>
•969111; 4i

•96»« 734 4°
•9691 141 39

,•9690746 38
•0690251 37
-9689757 36

9-9689161 35
)-<)68Í766 34
9-9688170 33
9-9687773 31
9-9687176 31
9'9&Í6779 30

>-9b8(Jigi 29
9-9685783 i!
9*9*8528417
9-9684785 16
9-9684186 15
9-9683786 ti

.>-9б8з185 13
0*9681784 11
9'9*8»*3з И
9-9Wi78i »o
9-9681179 10
9-9*8x5777 |l

9-9680174 17
9'9*7977' «*
9-9*79167 i •;
9'>в7»7бз 14
9-9«7Si58 u
919*77753 1»
9-9677147 »i
9-9676741 10
9-9*76135
9*9*757*8
9-9«75«i 7
Г»«747«3 «
9-9674105 <;
»•9*73*97 4
9-9673188 3
9-967*679 »
9*967*169 i
9-9471650 c

rdine '
Q o a De j. 0



i»Deg. NATURAL SINE«, &c. Tab. ю
T

о
i
i
3
4

Í
7
g
9
10
u
12

Ч

'4
'5
i6
ï?
(8
'9
lu
11
11
13
24
Z5
16
*7
28
»9
3?
3»
î*
33
34
35
Ë
37
J8
39
40
4'
ÍÍ
43
44
45
46
47
48
49
5°
.Si
S*
53
54,
55
5»
57
58
59
6o1

1

Sine
3746066
3748763
375 '459
3754' 56
3756851
3759547
3762143
3764938
3767632
37703^7
3773°"
3775VH
37/84°**
3781101

3783794
3786416
3789178
3791870
}7'Н5б2

3797*53
3799944
380163,$
3805324.
3808014
3810704

3813393
3816082
38i87

7
c

3821459

3824147
3816834

3819512
38ji2o,

3»34»95
3&37582
3840268
3841453

3845639
3848i«4
3851008

3
8
J3
6
9
3

3856377
3859060

3861744
3864427
3867116
3869792

387*474
3875 '5''

3877*37
388051*
3883199
388<88o
З88»5б(
3891240

ЗИ'Ш'
1
.

3»9*S'JÍ*
3899^77
3901955
3904633
39073"
Colin e

i)itt
»697
1696
i697
1696
2695
269?
2695
2б

94
2695
2694
2693
2б,

н
г6
93

гЬ
93

Z6(jj

2692
26cj2

1692

20y,

2691

269-

г 6 90
i6

4
o

гбдо
2бЬ9

Ю89
ibíifc
2689
2688
20(<7

2688
2.687
2686
г68

7
2686

2685
26&0
i6g

s

1684
1685
2684
2683
z6i<4
2685
i6«3
26ÍJ2
2682
2682
i68i

2б«|

i68i
1681
2680
2680
/679

2679
2679
г6

7
8

2678
»6?8

Diff.

Cover!.
6
»53934
6151137
6148541
6145844
6243148
6140453
6237757
6235062
0232368
6229673
6216979
6214286
6221^92
621*4899
6216206
6213514
621^812
6108130
620^4^8
6202747
620005';
6197366
6 1 941,76
611,1986
6(89296

6186607
618591»
6181234
6178541
617585?
6173166

(, 1 70478
6167791
6165105
6162418
6159732
6157047
6154361
6151676
614899:
6146307
6143613
6140940

0138256
6
'35S73
6132890
613020^
6117526
6124X44

6121163
'> 1 19482
(416801
(ti 14120
6 1 1 1 440
6108760

fiiofcoi'i
6 103402
610072 j
6098045
6095367
6092689

Verf.

Cotée.
1.6694671
1-6675467
1-6656192
1-6637148
1-6618033
1-6598947
1-6579891
1-656&865
2-6$4г8б8
1-6522901
i'<>5

o
396i

1-6485054
2*64661 74

i
-6
4473

1
3

1-6428502
2-6409710
2-6390946
2-6372211
2-635150'.
2-635482»
2-6316180
2-6297560
2-6278969
2-6260406
2-624/872
2-6123366
2-6204888
2-6186439
2-6168018
1-6149624
2-6l -j U W

1-6 I 11922

2-609461 з
1-6076332
2-6058078
2-6039852
2-60216154

2-6003484
2-5985341
2-5967215
2'5W37

2-593-077
2-59 1 V '43

í'5sV5"37
2-5877058
2-5859107
2-5841182
1-5823284
/•5805414
1-57X7570
*'57б9753
1-5751963
i'5734'99
i -5 7 16461

2-^69874»

2-56)5 ii '69
1-5664411
2-5645781
2-5628176
2-1,6105 ;9

2' S 593'47

Secimt

Tang.
4040161
4043646
4047031
4050417
4053804
4057191
4060579
4063968

4067358

4o7°74
h

40741 3v

4077531

4080914

4084318

4o877'3
4091 1 08

4094594

4097901

410129.;

4104697

4108097

4111497

4114898

4118300

4'2'7"?

4125106

4118510

4i3'9'5

4"353*
1

4138728

4141136

4 145 544

4'4"953
4152363

4-55774
4159186
4162598
4166011
4169426
4171841
4176257
4179673
4183091
4186509
4189918
4193348
4196769
4200 19f
4203613
4207036
4 í í 0460
4113885
421731'
4210738
4214161;
4227594
4131023
42 14451
4237884
42413 16
4244748
Cotan.

Cotang.
1-4750869
2-4730155
2-4709470
2-4688816
2-4668191
2-4647596
2-4617030
2-461.16494̂
2-4585987
2-4565510
2-4545061
2-4524642
2-4504252
2-4483891
г
'44

6
3559

i-44432
5
<,

2-4422982
1-4402736
1-4582519
2-4362331
2-4341172
2-4322041
2-4301938
2-4281864
2-4261819
2-4241801
2-4221812
2-4201851
2-4181918
2-4162013
2-41411 V

J

^•4122286
2-4102465
1-4082671
1-4061906
2-4043 1 68
2-4025457
2-4003774
2-3984118
1-3964490

2'39448»9
2-3915316

2-зоо57'>9

2-3886250
2-3866758
2-3847295
1-3827855
2-380;* 444

1-3789060

2-3769703
2-5750372
1-3731068

2-3711791
2-3692540
2-3673516

2-3654118
2-3634946
2-3615801
2-3596683

2-35775''"
2-5S58524

'lang.

Secant

-•078534/
1-0786016
1-0787885
1-0789156
1-0790417
1-0791700
1-0792975
1-0794250
1-0795527
1-0796805
1-0798084
1-0799364
1-080064!)
1-0801928
1-0803211
1-0804497
1-0805784
1-0807071
1-080X360
ï -0809650
1-0810942
1-0812234
1-0813528
1-0814823
ï -08 1 6 1 ï 9

1-0817417
1-0818715
1-0820015
1-0821 316
1-0822618
1-0823911

1-082,227
1-0826533
1-0827840
1-0829149
1-0830458
i-o-f 51709-

1-0833081
1-0834395
1-0835709
1-0837025
1-083.8342
1-0859661

i-uf 40980
1-0842301
1-0843623
1-0844947
1-0846271
1-0847397
1-0848924
1-08502 t;2
1-0851582
1-0852913
1-0854245

1-085557»
1-0856912
1-085X248
1-0859585
1-0860924
1-0862165
1-0863604

Colet.

Verl'.
0718161
0719151
0730341
0731434
0731516
0733620
0734714
0735808
0736904
0738000
0739098
0740195
0741294
0742394
0743494
UV445950745697
0746799
0747903
0749007
0750111
0751218
0752324
°75343*
0754540
0755649
0756758
0757)16,,
0758^80
0760092
0761205
0762318
0
7б3433
0764548
0765664
0766780
0767898
0769016
0770135
0771255
0772376
0773497
0774619
°775742
0776866
0777990
0779116
0780242
0781368

0782496
07X3625
0784754
0785884
0787014
0788146

.789178
'.790411
0791545
07921180
0793815

07949.51

Coverf.

L>itt

1091
1090
1092
1092
1094
1094
1094
1096
1096
1098
1097
1099
HOG

1 IOO

1101

1 101

1102

1 104

I 104

1105

HOb

1 106

ï io;->
iioS
1109
1 109
mi

1 1 1 2

"'3

"-3
1115
1 1 1 5
1116
1116
1118
1118
1119
1120

II1I
1 111

1121

"•Ч,
1124

1114
I 126

I 1 16

1126

1128

UK;

1129

I-3
1

11 JO

1132
1131

"33
1134
"35
"35
1 136

Diff.

Colme
9171839
9170748
9269058
9168566
9167474
9266380
9265286
92641 91
9163096
92Ö2COO
9160902
9259805
915X706

9257606
925^506
9255405
92543.̂ 3

925Í10I

9251097

9230993

914986»

914*782

9147676
9246568
',1245460

9244351

9243242
9242131

924Ю20

9239908

4--3.S795

9237<'S2

9*3.6567

913545*

f 34336

9i33«o
92J2I02

9230984

9119865

9218745

922762«]

9226^03

«215581

.,224256

9223134

92220Ю

',220884

1,219758

921465:

9217514

1,21637;

9215246

91141 l6

92IK)86

.(211854

921O-/22

91
0
458<)

9108455

9207320

9206IÜ5
9205049

Sine

6o
59
5»
57
56
55
54
53
5-1

5'
S°
49
4̂
47
46
45
44
43
4*
41
40
39
3»
37
36

35
34
33
3*
3í
3°
19
28
27
26
15
-4
1J
21

21

20

-9
18

»7
16

'5
Ч
'3
12

I 1

10

9
8
7
6

5
4
3
2

1

O

/

lieg. 67



í1 Dig. Loc. S I N E S , &c. (293)
У

0

{
г
3
4
ч
6

S
9

k
l i
>г
1 1

Чi t
lu
17

Ü
'9
*o
il
il
Z j

ÍÍ
le

16
17
î8
»9
îo
Î7
3i
33
34
35
36
37
38
39
4o
4«
4z

Î3
44
4s
46
47
48

49
So
Si
Si
S3
5î
55
56
57
58
59&o

bine

9-Í73Í754
9'573«88o
9'574»°°3
9'S745I13
9-5748140
9'575I356

9-S754468

9-S75757*
9'57'jo6^5
9'i76379'
9-5766891
9-Î76999'
9-577 ^'8S

9-57761113
9-57791?',
9-5782364
9-5785450
9'57iiU53i
9-5791611,

9-SV94''95
9-5797772
9-51*00845
9-5803917
9-5806914(1
9-5,4 10052

9-5314116
9-5816177
9-5819136
9-581119^
»-5*ii5345
9'5^Svi7

9'5**3144;,
9'5^344<>1
9-5^37535
9-5^40570

9-543<>'5
9-5846651

9-5849685
9-5451716
9-5*55745
9-5*5*771
9-5861 79 S
94864«! h

9-5867835
94.470851
9-5*7jS6j
9-487*876
9-587988S
9'588z8.)i

9-5885896
9-588X897
9-5891X97
9-5894893
9-5897888
94900880

949t'j86.|
9-59068^6
9-5909841
9-591181?
9 '59>58о)
9'5'>lt(7»r

Boline

Dit»:
3116
343зло
i"7
3116
H"
311O

j i o 7
{105
j l O l

jo,,9
3°97
i °9 5
3092

30*9
3086
3085
jo8i
!"79
3°77
J°73
3071
3069
3066
3064

3061
1059
3056
j"53
}05i

3048

3046
3044
3041
3°39
3036
3n34
3031
3019
3016
3014
3011
3°«9
3016
5014
) O I I

3009
3007
3004

3001
3000

1996
1995
2992
1989

1987
1985
19H2
1980
••977

üiff.

Cofec.

10-4164146
10-4161120
10-4157997
10-4154877
10-4151760
10-4148644
IO-424< Ç 32

10-4141422

•°4i.W5
10-41361111
10-413310»
10-42300. ,9
10-4226<|ll

I0-4tl38l7

10-4210725

io'42 1 7636
10-4114550

10-4111465

10-4208384

10-4205305

10-42О1118

104199155

10-4196083

10-4193014

IO-4IX994S

Ю-4К>ОЙ84

10-4183823

10-4180764

10-4177708

10-4174655

10-4171603

10-416S555

10-4165509

10-4162465

104159414

10-4156385

10-4153 -(49

'^•4'5> 3'5
ro'4'47284
10-4144155
10-4141219
10-4138105
10-41 5 4 1 8 4

1(1-4132 165
10-4119149
10-41261 3s
10-4123114
10-41201 15
10-417710

10-41 14104
1 0-4 1 1 1 1 o j
10-4108103
10-4105 lo-,
10-41021 11
10-4099110

10-41)96131
10-4093144
10-40901 t j()
10 -40 •'•; - l - ;
10-408419
in'4oX I 22i

Secant

Verfedf.

8-8621177
8-8628774
8-8633165
8-8641751
8-8648233
8-8654710
8-8661181

8-8667648
8-8674109
X*ij6S ( , 5 6<
8-8687018
8-8693464
8-869, ,9,-,(

8-8706341
8-8711774
8-8719201
8-8725623
8-8 7 3i-'4<
8-8738452

8-8744859
8-8751261
8-S75765S
8-8764041
8-8770438
8-8776811

8-8783198
8-8789571
8-8795939
«•S8i4j.>3
8-8808661
8-8X15014

8-8841363
8-8817707
8-8834. 4<
8-884038;
8-884671:
8 '8Я;зоз<

8-8859J54
8-8:S6S66,
8-88 7 1980
8-8878285
8-88,545x6
8-8890882

8-8897173
8-8903460
••i-8', 09741
• • • ä ' j i f t o i '
8-8911291
8-892« 559

8-8934812
8-8941080

8-89473.14
i-89535«3
•(•81159817
8-«')66o66

*> -89 72 301
8-897841
»•8984757
8-899.1978
4-8997194
4-9003406

Coverí.

Tang.

9-6064096
9-6067732
9-6071366
9-6074997
9-6078627
9-6081154
9 -608 4 Я So

'(•608950)

9-6093124

9-6096741

9-6 100 3V,

<>•'> 103-1171
*i*6 1 0 7 4 X 6

<>-6i 1 1 196

9-61 14804
i)-6i 18409

9-6112013

9-6115615

9-6129214

9-6132811

9-6136407

9-6140000
9-6143591

9-6147180

9-6150766

9-"i54*5-
9-6157934
9-6161514
9'6rl>409 j
9*6168669
9*6171143
9-6175815
9-6179385
j -6 i8 î953
9*6186519
9-6190083
9'6 H -64 ç
9-6197205
9-6200761
9-6104318
1-6207872

9-6211423
'1-6114.173

9-6218510
9-6212066
9-6125609
'1-62291 5°
9-623269^
4-6236227

9-6239763
9-6143296
9-6146817
,(•1450346
9-6143884
9-624:409

9-6160911
9-6164454
9-6:67973
9-6171411
9*62750.,«.
9-62 7S 5 ii)

Coiang.

Dia:
3636
3634
363-
зьз°
3627
3&26

3623
3'>21

3618
•6 17
3614
-61,
Зб,о

Збо8
)6о5
3604
3601
3599
359«

3595
3593
И9*
35«9
i486

35«5

(S«!
358о
Î 5 7 ' )
i 5 76
3574
Î57i
3570
• 508
35-"-
354
35&1
3560

3557
J55<*
3554
)55'
355"
3547

354''
3543
354'
Ï54'"
3 5 3 7
153°
V53.1
Î53'
35--Ч
35i8
И15
1 li?

Î421
34" i
3 S I X
j-;";
VS-3

Diff.

Cotang.

10*3935904
•0-3932168
10-3928634
10-3915003
«0-3911373
10-3917746
10-3914120

10-3910497
10-3906876
10-3903258
io-}S9,)64i
1.14896017
10-38.12414

10*38^8804
10-3^85196
10-3881591
10-3877987
10-3374385
10-3870786

10-3867188
10-3863593
10-3860000
10-3856409
10-3851810
104844134

14-3845049
10- (842066
10-383*486
10-3834907
10*3831331
10*4827757

io-3«i4i85
10-3810615
10-3817047
10-3813481
10*3809917
10*3806 345

10-3841795
10-37992-8
10-3795681
10-3792128
10*3788577
10-37X5017

10-378 1480
Ю-3777934
'0*377439'
104770851)
10-3767310
11,476(773

10-3760237
10-3756704
10*3753173
10-3749644
10-37461 16
10*3 741 491

10*3739068
»°'j''3.S54(>

10*3731017
10-3728509
IO-3714994
1047114X1

T«ng.

Coverf.

9-7961533
9-7959060
9-7957786
9-7955912
9-7954^37
9*7951161
9*7i)çoi8c

9 7948408
9*7946531

9*79446.4.î
9-7V4--774
9'7У411!>95
9-79)4 ' 5

9-7937' 35
9-7935-54
9-793Í373
9*7931491
9*7929608
9-7917715

9*792 ;«4i
9-7913950

9-71111071
9-7910186
9-791X500
9-7916413

9'79'45i5
9-7911637
9-7910749
9-7908859
9-7906970
9-7905079

9-7903188
9*7901197
9-7899405
9-7897511
9-7895618
9'7893715
9-7891830
9-78-11)935
9-7888039
9*788614;
4-7X84246
9 '7S8i î4X

9-7x80451
9 - 7 8 7 8 5 5 1
9*7.476651
9*7874752
9-7872851
9-7870940

9-7869049
9-786714(1
4-7X65143
ч-7»Лз34о
9-7861436
9'7 s5 ( '53i
9 * 7 8 5 7 6 2 6
9-7«5-57i<-
9-785381 i
9-7851906
9-7849,1,18
9-7848040

Veifeilí.

Secant

10-0318341
10-0328852
10*0329363
10*0329875
10*0330386
10*0530899
10*0331412

10-0331915
10-033:438
10-0332952
10-03334(17
10-03339X2
10-0334497

10-0335013
10*0335529
10-0336046
10*0336563
10-0337080
10-0337498

10-03381 16
10-0338635
10*0339154
10*0339674
10-0340194
10-034071 5

10-0341236
10-0341757
10-0341279
10-0341801
10-0343313
«0-0343847

•0-0344370
10*034489.)
10*0345418
10-03451,43
10-0346408
'0-0346994

10-0347520
10*0348047
10-0348574
10-0349101
10-0349629
1 0-03501 57

10*0350686
10-0351215
10-0351744
10-0352174
10-0351x05
10-0353335

10*0353867
10-03Ç439SI
0*0-54931
0-035546,

°'C)35599(1

0*0356430

0*0357063
ÍV"357598

10-0358132
10-0358668
io*O34g2O-j
10-0350739

Cofec.

L).

5 « «
5"
511
5"
5'3
5'3
5 * 3
5«.l
5-4
5-5
5>5
5'5
516
516
5 - 7
5 - 7
5 - 7
518
518

5-9
5'9
510
520
5l*
5i'
S1'
5"
5"
5"
S»4
5*4
5J4
5-Ч
S--5
515
526

5»6

5*7
5*7
5*7
S»"
51»
51./

51-)
5*9
530
5 3 "
530
53J

5 ? >
53i
53'1

5 3 i
544
S 33

535
5(4
53»
535
S3*

D.

Cotine

9-9671659
9*9671148
9-9670637
9-9670115
9-96696 14
9*9669101
9*966858»

9*9668075
9-9667561
9-9667048
9*9666533
9-9666018
9-9665503

9-9664987
9-9664471
9-9663954
^•9663437
9-9662910
9-9661401

9-9661884
9-9661365
9-9660846
9-9660326
9-9659806
9-9659185

9-9658704
9-9658143
9-9657721
9-9657199
9*9656677
9-9656153

9*9655630
/9655106
9-9654581
9-965405?
9-965353»
9-965 ?oo6

9-9651480
9-9651953
9-9651416
9-9650899
9-9650371
1-46/9843

9-9649314
9-964^785
9-9648156
9-96477*6
9-11647195
9*9646665

9*9646133
9-9645602

V</>4^o<*9
••9*44537

9-9644004
9*9643470

9-9642937
9'чЧНо.-.
>'964t-868
/9647332
9-9640797
4-9640161

Sine

' beg.

6o
59
5«
57
56
55
•Î4
53
51

5«
5°
49
4«
47
46
45
44
43
4i
4«
40
39
38
37
36
35
34
33
31
3«
î°
»Ч
18
»7
16
»5
•Ч

»J
12

11

10

•9
«8

«7
16
«5
Ч
«3
ia
i i
IO

9
8
7
б

5
4
3
а
i
0

Т

*7



4
4
4
1
4

^

Ueg.
bine

39°7ДЦ
59099*9
J9í»<>64
31>I5343
3918919
}9»W95
39*337«
)9»6о47
39*87*2

)93'397
3934°7i
593*745
Ж94'9
394»°93
39447"
3947439
95^1 II
395»7»3
1955455
95̂ '

г
7

96079̂
39
6 J468
966139
968809
397'479

3974'48
397*8i8
397948«
J9»*f55
39848*3
398749

1

3990'58
99*825
399549»
399848
000815
4003490
006156
40088»
011486
4014150
I0l68r,
•0'947l
40*114
«1480
,0*746
403011
403*79
40J545
403811
404077
404343
404609
404875
405141

405407
405673
40S9Î9
40*105
406470?
406736
itofifl

NATURAL SINE», Sec. • Tab. ю
iff

678
67/
677
676
676
676
676
675
675
674
674
674
674

673
673
672
6
7
г

6
7
»

6
7
»

671
670

»671
»670
»*

7
o

»669
1670
»668
1669
1668
1668
1667
1667
»667
1666
1667
»665
»666
гббс
»66
x66i
2664
»66,
»66
»66
166
»66
гбб
»66
»66
»66
t66
гббс
»66
»66
»65

»«S
*«5

*í5
»Jï»65

D'ifl

overf.
09*689
090011
087334
084657
081981
079305
0766*-)
073953
071278
068603
065919
063155
0605X1
057907
055234
052561
049889
047*17
"44545
041873
039101
603653»
6033861
6031191
60285»!
60*5851
601318»
601051,
601784
6015177
6011509
6009841
6007175
6004508
600184»
5999175
5996510

5993*44
5991179
5988JM
5985850
5983186
59805»
597785
5975'9
597*53
596987
596710
59*454
596188
5959«*
595656
595390
595«44
594858
59459*
5943*6
594060
593794
5935*»
593*«3
Verf.

Cofec.

559304/
5575511
5558011
5540548
5513101
5505680
548 »2 Ч
5470915
'545357'
543615?
•5418961
•5401694
•53»4453
•536723«
•5350048
•5332883
•53'5744
•5198630
•5181541
•5164478,
'5*4744°
•5130416
•5*'343*
•5196475
•5'79537
•516161.
i'5'45735
f
S
n887i

»•5iito3i
•5095118
•5078418
±•5061663
1-5044913
t'5O»8»o7
»•5011515
»•4994848
»•4978104;

»•496158
2-494499
i-49»84»
1-491187
2489535
»•487885
2-486138
248459*
2-481950
1-481310
»•479672
2-478036
»•476403
»•474771
*47 } »44
»•471518
»•469894
»•46817»
1-466653
1-465037
1-46341»
»•4618101
»•460100
*-458593
Secant

Tang.
244748°
248181
251616
255051
»5.5487
1-61914
г<.

5
3б|

г688оо
»72239
275680
279111
»81563
186005
189449
291894
296339
299785
30323*
306680
310111
313579
4317030
4320481
43*3933
4317386
4330840
4334*95
433775'
4341108
4344665
4348124

435 '583
4355043
4358504
4361966
4365419
4368893

437*357
43758l
4379*8
438275
438611
3̂8960

439316
439663
440010
44"357
440705
44Ю5»
441400
44'747
441095
442443
441791
443 И9
443487
443835
444'8з
44453«
44488o
445**8

Cotan

Cotang.

35^854
3539483
3510469
3501481
3482519
346358;
34446 7 г

34257
1
*?

3406918
3388095
•3369187
•3350505
•3.33 '748
•3313017
•32943II
•3175630
•3256975
•323И345
•321974'
•3101160
•3181606
•3164076
'345571
•3117091
•3108637
i -3090106
»•3071801
1-3053410
1-303506̂
»•301673»
1-1998415
1-1980143
1-1961885
»•»943651
>-*9»544*
»•»907*57
»•1889096
1-1870959
1-185184
ri83475
1-181669
»•1798*5
2-178063
1-176164
1-174467
1-17167»
1-170880
1-169090
2-267303

1-265518
2-263735
»•»61955
»•»60177
»•»58401
2-156618

1-154857
1-153088
1-151321
»•49558с
1-147796
2-146036

Tang.

Secant
0863604
0864946
0866189
0867634
•0868979
0870316
•08-167^
•0873014
•0874375
•0875717
•0877080
•0878435
•0879791
•0881148
•0881506
•0883866
•0885126
•0886589
•0887951
•0889317
•0890682
1-0891050
1-089341«
1-0894788
r '0896 1 59

1-089753'
1-089890.
ï -09002 7<
1-090165
1-0903031
1-0904411
1-0905791
1-090717«
t -0908 5 5<
1-0909938
1-0911313
ï -09 1 1 709
1-0914097
1-091548
1-091687
1-091816
1-091965
1-091105
1-091144
1-о9»з84
1-091514
1-091664
ï -091804
'•09*9444
1-093084
1-093115
1-093365
1-093506
1-093647
1-093788
ï 093919
1-094070
ï '0941 1 1
1-094353
1-094494
1-094636
Cofec.

Verf.

79495'
796088
79722:.
798365
799504
800644
801785
^01917
304069
805111
806356
807501
808647
809793
810940
S 1 1088
»'3237
814386
815536
816687
3«7839
818991
810145
8iii9<
0811454
823609
0814766
0815913
1827081
0818140
0819399
0830560
0831711
083188
083404
083510
083637

083753
083870
083987
084103
084110
084337
D844544
084571
084688
084X05
'84923
085040
285157
•'85275
08539»
085510
.•85618
085746
085863
085981
086099
086118
086336
086454

Cover

M-

47
'3^
'39
'39
140
141
141
141
•43
144
'45
146
146

'47
148
149
•49
150
'S1

'5*
'S1
'54
'54
"55
"55
"S7
"57
"58
"59
"59
1161
1161
1161
1163
n 6,
116.
116
1165
1167
1167
1168
1169
1170
1170
IJ7
"7
ч?
"7

"7
"7
"7
"7
"7
"7
118
118
118
118
118

Hif

Joli ne-

205049
103912
101774
101635
100496
199356
198115

197073
'4593'
194788
193644
191499
"Ш53
190107
189060
187911
186763
•85614
18446;

183313
181161
181009
>79855
178701
177546
176391
«75*34
«74077
171919
171760
170601
9169440
9168179
16711
9165955
9164791
9163617
9161461
9161197
1160130
9158963
947795
9156616
9155456
9154186
9153115
94'943
9150770
9149597
91484*2
9i47»47
9146071
9144895
9143718
9141540
9141361
9140181
9139001
9137819
9136637
9135455
Sine

Def.66



Loo. S INES, &c.
Sine

-5918780
-5911755

9-591471

«'593955

»9-594546

197.
í?6
1965
i,jòj
1961

'95»

»949
»946
/944

»'596315

9^97 «Ч*«

9-5983679

«•599*44
'•S9953J7
'

»»N9-&;
!»
3«

«'600409
9-6006997

Ч9-бо,8б&
É<0il*»í,

й?Ио-Ч388

9-6030166J
9<6°33°5if

5з?6о"
;H 9-6,

'44573

$;±?°з»'

%6n

9-606
5<9-бГ**'

3''6073x16

(14647

9'6o8 175 r
6 1 ï

I3HFI Coke.

»939
»93

1930
tyt

9»

1918
1916
[г9'3
1911
'1901;
Í*907
»9»4|
2901
1900

1890
гШ
!х886
1884

|»8,9
i«77'
1875
3872
2870
1867
1866

í86i
185
»856
»»J*
1851

1846
84J
840

»83

0-407 ^45
0-407517»

!« 1 ;
816

04069334
0*4066369
0-406 14

8 ,
8-9009
8-9015
8-9011
8-9028
8-9034395

•9040574

Ю'4 6и4
10-4057487
0-4054531
10-4051 574
10-4^48627
10-40415678

-404; 731
10-4039788
0-4036846

10-4030970
10-4018035

10-4015101
iO'4<uai7j
10-4O19Z46

10-4013398
10-4010477

Ю'4007559
1 0-4004643
10-4001730
0-3998819

10-3993003

10*399009^
10-3987197
10-39841^7
10-3981400
10-3978505
10-3975611

10-39717*»

10-3966^48
1О'39б4об4|°
10-3961183

'0'39554»7
•o-395»55i
0-3949610

10-39468 io|8
'0-394394?
10-394-077
10-3938x1
'°'39353S3
»0-393141,4
10-3919638
10-3^16784

10-3911081

10-391338
104911546
10-3909
»o -300*86 7

Secant

Veriedf.

•9003406

-9011013
- 20 9-6292553

9-6296057

8-904075.;
8-9051934
8-905^104
8-90(15170
8-9071411
8-9077^88
8-90^ j /4
8-9089887
8-9096030
8-91011(19
8-910830;
8-9114431
8-9110557
8-9116678
8-413179

8-9157113
8-916330«.
8-9169396
8-9 '7S4
8-9181561
8-9187636
5-9193-08
*l-Çl«99775
8-9105837
8-9111891
8-9117949
8-911399
8-9130043
8-913608
8-9141110

9148151
8-915417

39 {H ?O4 8-9160102
8-916611
8-9171135
8-9278141;
-918415

8-9190152

8-9302241
8-930813
8-9314115
8-93101
8-9316(70
8-4331141

8-9344P70:
i9|i-9350oi9|

8-9355983,
í«-93*»?33
8-9367!

Coverf.

Tang.

-6181031

9'''3".Î(J5'>
9-631)6556
9-6310051

9- 'М |7°3

9-63141" í
9-6317501

9-63J794Ü
9-6341416

9-634490
9-6348378
.,-6351850
9-63553»1
9-6358740
9-63Ö22S7

9-63057x2
9-6369105
9-6371646
9-6376106
9-6379563
9-638)0

9-638647
9-6389915
9'6393375
9-6396813
9-640016
9-6403714

9-6407156
9-64'°597
9-6414036
9-6417473
9-6410908
9-6414341

9-6417773
9-6431103
.»•643463 1
9-6438057
9-6441481
-0444,03

itt.

35'*
35 '9
3508

3500

349S
3496
И'Н

3484

34* .f
348
3478
34

3475
J47»
347
34

6
9

J4
6
7

34ÖS

3463
346'
3460
3457
34S6

J454

345»
34SO
3448
3446
344

344»
'3439
3437]
3435
343
3431
[3430
34» 8
34*6
34--4J
34"
34* i

,*•*•« «wir,:
\Г<Ч5!>"°*'
b-l>4i*51S\l \\
W «»««ÍÍÍ f
Wï££Jîo

8-933810819-6468 10.
9-6471117

34̂ 7

789

.|-64756i
9-6479°»-

 ыо
.

9-4»-4î«î£J

«4S5>1>
 34^
. Ditt.

Cotanjj.
04721481
0-3717964

0-371095'
IO-J707447-
10-370394!
10-370044-
0-309694^
0-3693444]
0-368494^

0-3681961

10-3675485
10-367149
10-366901 5
0-366553:
10-366105^

10-3655097
10-3651621
10-364815
10-3644679
10-3641210
10-363774

10-3634278
10-3630815
10-361735
10-361389
10-3610437
10-3616981

10-3613517
10-3610075
10-3606615
10-3603177
-0-359973
10-з59бг8б|9

10-359184419
ю-358 94°J
10-358596-
10-3541517
10-357909»
10-357565«,

10-3571127
10-3568797
10-356536
10-3561943

10-355509

10-3551676

10-3538011
10-3534600

10-35^1190
»04517783
IO-3514J76
10-3510971
10-3517569

Teng.

Coverf.

-7840450
9-7838539
9-78)6627

9-7834715
-;8 32801
/SjoSSS

9-782847;
9-7827058

9-7811309
9-7819392

9-781747
'Г781555?
9-784*46

9-7811716
9-7X09796
9-7807875
9-7805953
9-7804031
9-7801108

9-7800184

9-77944'°
9-779*48

9-778863
9-7786703
9-7784774
9-7781845
9-77Ü09I6

777848

-7777055
9'7775'iJ

9-777H5I*
9-7769315
9-776739
9- 7 ,'65457
9-776351
9-7761586
/775964
9-77577"
V7755775
V
»•775189

Г7748018
»•7746077
9-7744«J6

9-7741194
9-7740*5»

«•773636«

9-7731475

Verfed.

Secant iD.
ОЧ)359.3'.'
0*0360170

10-0360813

10-0361888
10-0362426
10-0361904
10-030 5504
10-0364.43
10-0364583
i o M 3 6 5 i i j
10-0365664

10-0301,74
10-0367189
10-0367832
10-0368375
10-^364918
10-0361)46»

10-0370006
0-0370551

10-0371096
10-0371641
10-037218
10-0372734

10-0373281
S";

•0-0374376
10-03749x4)
10-0375473;
10-0376011
10-0376571
10-03771x11
ю-оз77б7х[
10-0378113
10-03787741
10-0379316

10-0379878
10-03804311
10-03804841
10-0381537
10-0381091
10-0381645

10-0383100
10-0383755
10-038431 1

40-03854*4
10-0385980

7749958Р0<оЗ**7б54|10-0388x13)559
10

lo-njgjU*'
0-038877* ^5&C

J6o

>°i10-03898911
10-039045*
10-03910131
10-039157
10-0391136
ю-озщбсГ

Cbfec.

9 - 9 0 4 1 x 0 1

53*
53«
53*
54<

539'
54'
'541

54'
54'
542

54J

54
;54
543

50
545

[545
54й

,44'
546

1447

„ 9639187
9-963865057

9638l 12

548
545
549
54
550

55°
55
55'
Í5'
55»
55»
553
S5J
553
554
55
555
555

|9-9б*Ь7'9
,9-9616171

557
5S6

ЗР*
Di

) line

6
5

54

3
_;x

' V > 3 5 4 - / l « i «
'9Л34Ч77

'•963433649

9

9
4

' •9 ( '3Î795 4f
9'9бЗЗ»5.1 47.
9-96317
9-9631168
4-963161544
V9"3ioS:J43
|9-9бзо5_з8|4_*
9-96199944'
9-96*94494°
9-96189041
9-9618358!
9-9617812
9-96x7166

9-96x5070

9-9613978

9-9611878
9-9611318
9-9611777

9-9610674
9-96*01x1
9-961956

j -96 14010

6-9613461
9-96li9<H|io|
9'9'lt !4б
94*11787
9-9611118
9-9610668
9-9610108

$•9608416
R-9*07864|
''1-9607 »oi

Sine I7

J°

«Î

M



24 L^g- NATURAL Si ива, &c. lab Ю
T~

о
\
г

i
4

6

7
ti

9
IO

u
12

«3
ц
'5
ta

17
18
J
9
20

ti

11

*3
Ч

*5
16

*7
18

*9

1°
3>
3*
33
34
35
J6

37
38
39
40
4'
4*

43
44

8
47
4»
49
5°
S'
5
1

53
S4
55
5*

]î
59
60

S,NC

4<3 (17366
4O7OOZ4
4072681

4075337
4̂ 77993
4080649
408530;

401(5960
4o8Suts
4091269
4093913
4096577
4099130

4101883
4104530
4107189
4109841
4111491
4115144

4"7795
4110445
4113096
4«5745
4118395
4131044
4133693
4136341
4138990
4141638
4144185
4'4693*

4«4957';
4152126
4154872
4"575'7
4160163
4161808

416545l
4168097
4170741
4'733«5
4176018
4178671
4181313
4185956
41X6597
4189139
4191881;
4194521
4197161
4199801
410144!
4205080
1̂07719
421035̂ 8
4112996
4115634
4118272
4110909
41135̂ 6
4116183
Cofine

Lhtt.

1658
1657
1656
2656
2656
1656
iocs
2655
2654
2654
2654
»653
2653
2653
1653
2652
2651
2652
2651
2650
2651
2649
2650
2649
1649
1649
2648
1648
2647
2647
1647
1647
1646
i 645
2646
2 «45
2645
2644
2644
1644
2643
1643
1641
2643
2641
2641
2641
2641
2640
2640
2640
2639
•»•-Ч9
1639
1638
1638
1638
2637
1637
1637

Diff

Covert

593»634
5919976
5У»73'9
5914663
5911OO7

59'935!
5916695
5914040
59 ч 3*5
590-Í731
5906077
5903423
5900770

5891(117
5895464
5892811
5890159
5887508
5884X56

5881205
S879555
5876904
5874255
5871605
5868956

5866307
5863654
5861010
5858362
5855715
5853068

5850421
5̂ 47774
5845128
5842483
5839»37
5837192

5S34547
5831903
5829159
5816615
5813972
5811319
5X18687
5816(744
5813403
5810761
5808110
5805479
5801839
5800199
5797559
5794920
5792281
5789642
5787004
5784366
57»i7*8
5779091
5776454
5773817

Verf.

Cofec.
»4JÜ5933
2-4569882
24553853
2-4557845
2-4521065
1-4505905
2-4489968

2-44740 ?4
2-4458163
2-4442294
2-442644̂
2-4410624
1-4394413

* "4 37 9' 45
1-4363189
»4347555
2-43 31 «44
1-4316155
1-4300489

2-4JÍÍ4844
1-4269221
2-4153612
1-4238044
1-4211488
1-4106954

1-4191441
1-4175951
1-4160484
1-4145038
1-4119613
2-4114110

1-4098819
1-4083469
2-4068132
2-4051815
2-4037520
2-4012147
2*4006995
2-3991764
•»4976555
2-3961367
1-3946101
24931055
2-Î9J5931
2--><joo828
1-3885746
1-3x70685
»•3855645
1-3840625
1-3815617
1-381-0650
»•3795694
1-3780758
1-3765843
2-3750949
»'3736075
1-3711211
»•3706390
1-3691578
1-3676787
1-3661016
Secant

Tung.
4452287
4455773
4459160
4402747
4466236
4469726
4473216

4476708
4480200
4483693
44»7Г,57
4490682
4494178

4497C75
4501173
4504672
4ÍOSÍ71
4511672
45'5'73
451^076
4511179
4525683
4519188
4531694
4536101

4539709
4543118
454671»
4550138
455375°
4557»6Í
4560776
4564190
4567806
45713»»
4574*39
4-Í7ÍÍ457
4581877
4585397
45^8918
459»439
4595962
4599486

460 30 1 1
4606537
4610063
4613591
4617/19
4620649

4614179
4617710
4631243
463477''
4638310
4641845

4645382
4648919
4652457
4655996
465953ft
4663077

Coraa.

Gotang.
2-2460360
1-2441796
1-242514/
2-1407711
1-23902I8
г-1371-38

1-13<,52Хо

»•».137845
2-2320433
2-2303043
2-22X5670
2-2268331
2-2251009

1-2233709
2-2216431
1-1199177
2 -.1/2 1 944
2-2164733

»•2'47545
2-21303/9
1-1113234
1-1096112
1-2079011
1-2061934
2-2044878

2-2027843
2-1010831
2-199384--.
1-1976871
1-1959913
2-1942997

2-1926093
2-1909210
2-1891349
2-1875510
2-1858691
2-1841894

/•1825119
1-1808364
2-1791631
2-1774910
2-1758219
2-1741559

2-1724911
2-1708283
2-1691677
2-1675091
1-1658527
2-1641983

2-1625460
2-1608958
1-1592476
2-1576015

»•'559575
2-1543156

1-1526757

1-1510378
1-1494011
2-1477683
1-1461366
1-1445069

Tang.

Secant
1-094636-3
1-0947781
1-09491 ï
1-0950622
1-0952044
1-095340-,
I -04548 '12

1-0.^5631-1
1-0957741
1-0959174
1-0960604
1-0962036
1-096546^

1-096490/
1-0966337
1-0967774

1*0969212
1-0970651
1-0972091

1-0973533
1-0974974
1-O97&42Í
I-09778&Í.
••°9793'3
1-0980761

1-099211 1
1-0983661
1-0985114
1-0986568
1-0988023
1-0989479
1-0990936
1-0992395
••°<993U55
••°9953 '7
1-0996779
1-0998243

1-0999709
i-iooi 175
1-1002644
1-10041 13
1-1005584
1-1007056

1-1008529
1-1010004
1-1011480
1-1012957
I-/01443Í.
1-1015916

1-1017397
1-101X879
1-1010363
1-1021849
1-1023335
1-1024823

1-1026313
1-1017803
1-1029295
1-103078(1
1-1032183
•Ч033779

Cofec.

Vcri.
0804545
ЛИ15729
.^66913
0X68098
0X691X4
0870471
0X71658

^72X46
0X74035
0875225
0876416
0877607
0878799

0X79992
08X11X5
0882380
0883575
0X84771
088596;

0X87165
088X363
0889562
0890762
0891962
0893163

0894365
0895568
0X96772
0897976
-^899-81
0900387

0901594
0901801
09040 1 c.
0905119
0906418
0907639

0908850
0910061
0911175
0912489
0913703
0914918

0916134
0917351
o9i«56X
0919786
0911005
0911225

0923446
0924667
0915889
0927111
0918335
0919560

0930785
O9320I l
0933238
09344&5
0935693
0936921

Cover/.

D-tt

1184
1 184
1185
1186
1/87
м87
ii8X

1189
1 190
1191
1191
1 192
1193

1193
1195
1195
1196
1196
1198

1198

"99
I2Oo

1200

I2OI

Hui

1203

11O4

1204

1205

1206

1107

I20
7

1209

1109

12O9

HI]

1211

1212

/ИЗ

1114

I1I4

11I
5

I2IÜ

1217
111;
iiiX
1119
1110

1121

1211

1212

'»»3
1123
1115
U15

1116
1117
1117
111«
1119

Diff-

Coime
9IJ5455
9134171
913308-,
9131902
9130716
9119519
9128342
912-154
9125965
9124775
9113584
9122393
9121201
9120008
91 18815
911761^
9/16425
9115229
9114033
9112835
9111637
9110438
910923.-,
)1о8озХ
9106837

9105635
9104432
9103128
9102024

9100819
9099613
9098406
9097199
909599Q
J09478I
У°У357»
9092361

)0<)l 150
,108993»
90X8715
9087511
;o8629V
90X5082

9083866
9082 649
.•08143»
jo8on4
;o?8995
9077775
^076554
J075333
9074111
9071888
9071665
9070440

9069115
9067989
9066762
9065535
9064307
906307«

Sine

6o
59
5«

%
55
54
53
S

1

5
1

5°
49
48

47
46

45
44
43
4»
4'
40
39
38
37
3<i

35
34
33
3»
3

1

3°
»9
28
4
26

••5
••4
»3
22

21

IO

'9
18

'7
16

'5
'4
n
11
u
IO

1

6

5
4
3
i

'r

" Deg. 05



3
0

I
2

•S
J
6
7
К

ь.

(2

(,

Ц

If,

i l

J r

î(

»8

M.

i<

Î7
iS

4<

47

Si
5»
S.î
5j

56

is55
»0

—s»

_Ucg. Loo. S I N E S , &ic. (*97
Sine

4-6093133
9*6095969
9-6098803
9-61(31635
9*6104465
9-6107293

9-6112941
9-6115762
9*6 1 i 8; 80
9*6121597
9*6 1 »4111
9-6117013
9 - 6 1 2 9 8 3 5
9*6132641

9-6138250
9*6141051
4^1458 51
9-6146(147
9-6140441
4-6151234

9-6157811
9-6rÄ,-i«;f)ri

9-616894,1

9'6 I 74446
9 - 6 i 7 7 ' 7 t

'/6193864

9-6196611
9-619,378
9*62021 32
9-61048X4
V'lîO-6^

1*6210382
9-611 - J127

•)-6» 14088

9-6231287
4*6135016

9-6-*43i9o
9-6245,11
4-6248629
9-6151346
9-6254060
^'6256772

••-'ofine

DM

2836
1834
2832
2830
1818
2815
2813
1811
2818

2814
1812

2804
2 8 0 1
»794

* 7 V '.

17*7

г 78 л

••775

-7V l
2763
2767

2762
17Í.1

275*

2756

г 7 54
175-1
175'
2748

•Î744
174'

2-37
27 36

»733
1731
1719
1727
2725
2721
1721
2718
*7"7
1714
1711

Diff.

Cofcc.
10-3906867
10-3904051
10-300 li 97
10-3898365
10-3895535
10-3892707
10-3889882

10-3887059
10-3884138
io-343i4io
10-387860.3

;< - 3 X 7 2 9 7 7
10-3X70167

0 - 3 x 6 , 7 5 0

0-3S53.3-;-.

i --,847714'
0*3:14407!'
0-^:54118^

'•••îS з 383''

'••331X279
'-3^25504

0-3819459
0*38,7,9,
0-3« 14414
о- зХ l 1(159

'••VSo.4897
о-з8*>6ц6

0*3803378
0*3800622
0*374786'-;
0*3795 "6
о*3791 1"'1

0-3786873
0*378444
0-3781 388
0-3778649
0-J77591 1

0-3773176

о*377о44?
0 * 3 7 6 7 7 ' 3
0-3764984
0*3762157
т.37595.3---

10*3756810

iu'}754<-><9
ю-375'37-
10-3748654
10-374594°
IO-3743"8

I0-37401i17

Secant

Verífdf.

8-9367878
8*9373819
8-9379756
8-9385689
8-939'6i8
8-9397542

8-9409376
8-9415190
8-9421197

8-04447 •! 5

8-946830;
••••94-4177
< -9480042

S-949 1761
S -94 о ,'615
у,?. 34(14

8 - 9 5 , 5 1 5 0

8-9531648

8-4 •; 44244
8-95501 lo
8-9555922
8-9561731

8 - 9 5 7 0 1 3 1

8-95X4.123
S-95907H
8-9 59649 5
8-9602275
8-9608051
8-461 3813

8-9619591
8-962535.5
8-9631114
8ч;6з6871'
8-9641622
8-9(148; 70
S-i.i6.c4n4
4-9659854
4-9665590
8*96713 22

8-967705(1

8-9б«1774

8-46884,4

8-96942 Io
8-969992.2

1-9705630

8-4717035

Cwerf.

Tang.
9-6485831
9-6489130
9-6492618
9-6496013
9-6499417

9-6506199
9*65095X7
9*6511974
9 * 6 5 1 6 3 5 9
9-651974;
9*('5Щ13
9-6516503

9-65 3 3 2 5 :
9 - 6 5 5 6 6 3 1
9-6540004
9-654И75
4-б54б744

')*' '. 5 5 J47 7

9*6 5 »0.2 «4
9-6563564

4-6573636
9*6576989
9-65X0341
9*6583(192

4-6590387
9 - 6 5 9 5 7 - 3
9-6597070
9*66i,34iS

9-66(0434
9-661 •)-;(!,,

4-66 17 143

9-6620454

9-6625765

9-66)0420

9*66 35 745

9-6(14.1391
9-6643-11
9-6647030

.)•<>(. 1:034(1
9-6(153(162
9*6656975

»•6663598
4-066(1907
9*6670214
,-(1673 í 19
9-6676823
,-6680126
9-6683426
/6686715

Cotajig.

Ditt

3399
3398
3395
3394
3392
3390
338S

3.187
3385

338".
3378
3176
3'74
3373
3371
4369
Í36S
33(4
i i 'M

3359

>3«'
535.3
335;
Í 3 5 I
3349

ï 346
Î343
3341
334"
5339
3.3 ЗУ

И З ?
»334
> 3 i '
333'3318
3317

3334
3322

1.320

5.516
3316
3313
V3M
ЗЗ'о

3305
3304
i. 303
3300
3399

Cntang.

10-3514169
io- .3510770
«°>_V50737i
I°V35°3977
10-3500583
10-3497191
10-3493801
10-3490413
10-3487016
10-3483641
10-3480258
10-3476577

10- 3470 1 1 9
11-34(16743
ю*.-4бз-б9

irt '34532 5(>
I..* 3449888
"•3440513

1 0 * 5 4 4 3 1 5 9
IO-34397V6
lo- .3456436

10-3433077
10*3424; 2c
ï, '-3426364
1 0 - 3 4 2 3 0 1 !
io-.;4i965')
10-3416308
ï . - 3 4 1 2 9 5 9
10-340961;
1 0 - 5 4 - 6 2 6 7
10-34-2924
10-339958-.
10-5396242
10-3391003
1043X0566
10-53862 31

'0-3379566
io-.357('i.3.5
10-3371907

10-33(19580
10-3366155
10*3361931

10-355(1289
0 * 5 5 5 2 9 7 0

о-.?. 3496 54
0*5.54(1338

10*33397' í
0*5336402
о'ЗЗЗЗ01)-!
0-3329786

0-3323177
0-3319874

10-3343275

Diff! Tang.

Coverf.
9-773H75

9-77-^8583
9-7716636

9-7721741
9-7720792

9-7718843

9'77'494»

9 ' 7 7 " to.39
/770408-:

9-7705115
/7701271
/7609311;
9 - 7 6 4 7 3 5 4

9-769 44-I4

/7689518
9-7687508
97<ií*4()oS

9-7683648
1*7681687

)• 7 6 ;: 5 790

4 * 7 6 7 1 8 7 1

9*7667940

9-7664007
9*7662040
4*7660072
/7658105
4*765(434
9*7654104
9*7652193
1-7650212

9*7648150
/7646277
9*7644304

9-7640356
1-76.35381

/7634419
/7632451
J- 7 f'. 30474
1*7628496
9*7616517

9-7621557
9*7620577
9*7618595
9-7616613

•7614630

Vcrfedf.

Secant
10*039269!
IO-039316
ю'оз9з82-
10-039438!
10-0394952
10-0395516
10-0396081
10-0396646
10-0397JJ2
IO-030777-»
10-0398345
К '0398, 12

Ю'О 599480

I 0*0400048

10*0400616

li '•-••401 lS5

'0-0401754

1 0-04-4 324
10-0402894

10* .403465
10-0404036
10-C4 »4(107
ï "0405174
10-0405752
10*0406 ^2 5

10-040 74; 2

10-0408046

1(1*0408620

10-0409195
,0-040477]

10-0410347

10*041092 ;
10-041 '500
,0-0411077
10-0412655
10-0413233

•;>'04f 3812

10-0414970
10-0415550
10-041(1131
10-041671?.
10*0417193
10*0417875
10*0418457
10-0419039
10*0414611
10*0410206

0-0411374
КГ0421959
0*0421544
0-0423130

io'Q4i37id

0-^14990
0*0415478

0-0416654

Cofcq.

L>.

563
563
564
564
564
565
565
566
566
567

568
568
568
569
569
570

57"

57'
í 73
573
5 ~.í
5 7 i

574
574
574
575
576
.576

576
577
57-
г ч Ч

579

579
574
58»
581

sst
582
581
581
583
584
584
584
585
5»5

S6
587

5«7
588
5»4

s*--*
589

D.

Colme

9-9607302
9-9606734
9-96061 7Í
9-9605612

9-96Ç4484
9-9603919

9-9603354
9-9602788
9-9602222
9-9601655

9-9600520

oo
59
S«
57
56
55
54
53
Si
5t
5"
49
4?

9'959995-í 47
9-459') ЗЛ4Ч''
9-959X815 45
9-9 598 246 44

4'9 586 "i 5
9-9 5b r r, 64
9-95V-.93
9-9594821
9-У5Р4Ч8
9-95(13675

9-950» 5*8
9-959'954
9.4591.380
9-9590805

9-9588500

/9581.7(17

9*^58 5(104
9-9585030
9-9584450
9-9583864
9-9583188
9-9582707

9-9581543
9-9580961
9-9580378
T9579794
9-9579410

9-9578041

1-9576870

9-9575697
••»•»575110
0-95745«
9'95'739Í4
9-9573346
9.-9S71757

Sine

41
40

I
34
31

3'
30
l'l
2S
27
26

•ъ
M
•4

11
lu
«9
18

«7
16
'5
'4
M
11

H

IO

9
8

d

5
4
3
2

I

0

'

P p Deg. 6s



a$ Deg. NATURAL SIKKS, &c. Tab. ю
/ . . . .

IO

I
I

I;
ь

if
ï
I*

19
20
it
21

2:
Î,

25

li

27

2l

29

3"

3'
3*
33
34
35
36
37
38
39
*c
»ï
4*
43
44
45
46

Í»
49
5C
51
[2

54
ç

56

ï
59
60

Sine

4.12618
42288(9
4*3 »455
4154090
4136725
4239360
4141994

4244628
4247262
4249895
4252518
415516

+M7793
4160425
4263056
426568
4168318
4270949
4*73579
4276208
4278838
4181467
4284095
428672;
4189351

4291979
4194606
4»97i33
4299859
4302485
4305«"
4307736
4310361
4312986
4315610
431*234
43 «Л 5 7
43*34»'
4326103
43*8716

433 '348
4333970
4Í36591

4339»«
434i83*
+344453
434707»
434969»
43 5*3 'ï
4354930
4357548
43601^6
4362784
4365401
436(!oi8

+37"634
4373Z5I
4375866
437М*
4
3
8ft>97

4383711

Cofine

Uitt

2636
2636
2635
263;
2655
2б

3
4

id li

263^
1633
2633

16
33

2632

l6
3
2

2631

163!

2631

l6
3
I

2630

2619

l6
3
0

2629

2628

2628

2б28

1618
2627
2617
2626
2626
2616
2625

2625
1625
2624
2624
2623
2624

1621
1623
2621
2621
2621
2611

2620
1621
1619
1610
2619
2619

1618
1618
2618
1617
1617
1616
16172615
2616

1614

Coverf.

5773817
577"8f
5768545
5765910

5763*75
5760644
5758006

575537*
575*73

8

5750105
574747*
5744

8
39

5742207

5739575
573

6
944

57343'3
5731682
5729051
5716411

57*379*
5721162
5718533
5715905

574*77
5710649

5708021

57<=5Í94
5702767
5700141
56975i5
5694*89
5692164
5689639
5687014
5684390
5681766
5679143

5676519
5673897
5671174
566^652
5666030
5663409

5660788
5658168
5(5í5547
5652928
5650308
5647689
5645070
5642451
5639834
5637216
5634599
5631981

5629366
5616749
5614134
5621518
1618903
5616189

Diff.| Verf.

Cofec.
2-36620l6
2-3647265

*'3бз*535
1-3617816
2-3603136
2-35884ÍÍ7
*'3i735i8
2>3559'S9
1-3544581
2-3529992
Z'35i54*4
2-3500875
2-3486347

z-3471838
*' ?45 7 349
1-3442881
2-342Íf43í
2-3414002
»'3399503
2-3385203
г
'337°8зз

2.43548l
*-334*Ч*
3-3327840

2-3313548

2-3299*76
2-3185013
2-3270790

*'3
Z
5
6
575

2-3242381
2-322820^

2-321404';
»•31 999' *
2-3185794
г-з171б')5
2-315761.;

»•3143554

1-312У5М
г-31 15490
i-3toí486
2-3087501
г-
3°7353(>
1-30595"

2-3045660
2-3031751
2-3017860
2-3003988

2-2990134
2-297Í>299
2-2962483
1-194868̂
2-2934906
1-2921145
2-2907403
1-г«93б79

2-2879974
2-г86бг8б
1-285*618
»•2838967
*'*8*5335
i-iSnvic

Tang.

4663077
4666618
4670161

4673705
4677250
4680796

468434*
4687890
4691439
4694988

4698539
4701090
4705643

4709196

471*75'
4716306
4719863
4723410
4716978

4730538
4734098
4737659
4741222

4744735
4748349

4751914
4755481
4759048
4762616
4766185

4769755

4773326
4776899
4780472
4784046
4787611
4.791197

4794774
4798352
4801932
4805511
4*09093
4812675

4816258
4819341
4823427
4827014
4830601
4854189

4837778
4841368
4844959
4848551

485"45
4855739

4859334
[862931
8̂66518
$70126

487371*
^877326

Secant Cotan.

Cotang.

1-1445069
2-14*8793
»•1412537
1-1396301
1-1380085
1-1363890
1-1347714

*-i33i559
1-1315413
1-1199308
2-1283213
2-1267137
2-1251082

2-1135046
2-1119030
1-1103034
1-1187057
2-1171101
1-1155164

2-1139246
2-1123348
1-1107470
2-109161 1

«•'07.Í77'
Х-Г059951

1-1044150
1-10115369
2-1012607
2-0996864
2-0981(40
2-0965436

2-0949751
2-0934085
1-0918437
2-0902809
2-0887200
1-0871610

2-0856039
2-0840487
2-0814953
2-0809438
1-0793941
2-0778465

2-0763007
1-0747567
2-0732146
2-0716743
2-0701359
2-0685994

1-0670646
1-0655318
2-0640008
2-0614716
1-0609442
2-0594187

1-0578950
2-056373»
1-0548531

*-°533349
1-0518185
1-0503038

Tang.

Secant 1 Verf.

1-1033779
1-1035277
1-1036775
1-1038175
1-1039777
1-1041279
1-1042783

1-1044189
1-1045795
1-1047303
1-1048813
1-1050314
(•1051936

'"
I0
53349

1-1054864
1-1056380
1-1057898
1-1059417
1-1060937

1-1062458
1-1063981
1-1065506
1-1067031
1-106855*
1-1070087

1-1071616
(-1073147
1-1074680
1-1076114
1-1077749
1-1079185

l-ioüo8i3
1-1082363
1-1083901
'•'085445
1-108698')
1-1088533

1-1090079
1-1091617
1-1093176
1-1094716
14096279
1-1097830

«•1099385
<-i 100940
1-1102498
l-l 104056
1-1105616
1-1107177

1-110874^
1-1110304
1-1111869
i-i 1 13436
1-1115004
1-1116573

1-1118144
(•1119716
1-1111190
1-1111865
1-1114441
1-1126019

Coke.

0936912
0938152
0939381
0940614
0941846
0943078
0944311

0945546
0946781
0948017
0949254
0950491
0951729
0951968
0954208
0955449
0956690
0957931
0959175
0960418
0961661
0961907
0964153
oijb$̂ Of>
0966647

0967895
0969144
0970394
0971644
0971̂ 95
0974147

0975400
0976653
0977908
0979161
0980418
oq8i(,75

0981931
0984190
0')85449
0986708
0987969
0989130
0990491
0991754
09930(8
0994182
0995547
09961(12

°V9&079
0999346
1000614
1001883
1003152
(004421

1005693
1006965
1008237
1009511
1010785
1012060

DM
1230
I23C

1232

1232

123*

1*34
"34

«35
1236
i*37
I237
1138
«39
1240
1141
1241
1242
1243

'»43
1144
1245
1246
'=47
«47
1248

i*49
1250
1250
1251
1151
i*U

1*53
'*55
i*54
1256
'*57
/257
125*;
1*59
1259
1261
rioi
1162

1262
1264
1264
1265
1265
1267
1167
1268
1269
1269
1270
1271
1171
"7*
1*74
1274

Л75

Corerf.Diff

Coline

9063078
9061848
9060618
9059386
9058154
9056921
9055688

9054454
9053119
9051983
9050746
9049509
9048271

9047031
9045791
904455!

904531"
9r.4jo6S
9040815

9039582
903X338
9037093
9055847
9054600

9°Ш5)
9032105
9̂ 0856
9029606

902Ï356

9027105
902585?
)<• 14600
9023347
9022092
>02о8

3
8

9019581
9018325

9017068
9015810

90I455I
9013292
у011о

3
1

)ОЮ77О

9009508
9008246
9006932
900571*

9004453
9003188

9001911
9000654
89993̂
8998117
8996848
8995578

9̂94307
*993°35
8991763
8990489
8989115
898794°

Sine

6o

59
58
57
56
55
54

53
5*
5'
50
49
48

47
46

45
44
43
4*

4'
40

39
38
17
3"

3Í-
34
33
32
31
i">
29
2S
27
26

»5
*4
*3
12

21
20

19
18

'7
16
'5
Ч
'3
12

11
10

9
8
7
6

5
4
3
z
I
o

Peg. 04



1 г
>

0

I
2

3
4
5
6

7
X
9

l i
1 2

>3

Ч

16
*7

^
'9
lo
il
»i
гз
J4
г5
J6
17
г8
г9

ÍO

I I
Зг
Î Î
H
î j
К>

57
38
39
to
Ъ
41

Î3
H
+5
W
*7
«
ïu
Jo
5l
Sî
Sj
5;

^
Í6
S7
58

S

; Ьек- " Loa. SINES, &c, (»99)
Sine

9-0159483
9-61*2191
9-616485,7
9-6167601
9-6170303
9-6173001
9-6175701
9-0278397
9-6281090
9-61837«!
9-6186471
9-6189160
9-6191845

9-6194519
9-6197111
9-6199890
9-6301568
9-6305143
9-6307917
9-6310589
9-631315*
9-6315916
9-6318591
9-6311255
rfi j lV)'* 1

/1)326576

9-6319233

9'6з 51889
9-(>33454:

9-6337194
9-6339844
;-6}42491
Г6345Ч7
9-63477*'
9-63504.«
9-631:3062
>"Л3<;5Г>99

9-<>35s335
9-6360969
9-6363601
9-6366131
9-63fi8859
9-637484
9-6374IOÍ
9-6376731
9-637935'
9-6381969
9-6384585
•ГМ7199
9'<>з«98и
9-6391411
9-6395030
'•63')7бз7
9-6400141
9J&401844
9-6405445
9-6408044
9-6410040
9-6413135
9-6415818
9^641X410

Cofine

Difl

i7o£
1706
1704
1702
»7«
2698
269(1
1693
2692
2690
1688
2б8с

1684

2682
1679
1678
2675
1674
1671

2669
1б6Ь
1665
;6б4
i66i
l66u

2657
2656
:6Я

I O S 2
2б 5 С

264?
1646
- 643
2642
2640
2б }-

2636

1034
16J2

г6}о
1бг8
1615
lui/

1013
гЛю
i6i3
2616
lOb

2б13

l6jo
1608
2607
160^
1605
1ÖOJ

*Í99
1596
»595
»593
1592

Diff

Coice.

10-374051;
10-3737805
10-3735103
'0-373^99
10-3719697
10-3726997
10-3714199
40-3711603
10-3718910
10-371(418
10-3713528
10-3710X40
104708155
10-3-05471
10-3701784
10-37001 lo
1^-3697432
10-3(194757
10-3692083
10-368941 1
10-3(186742
ь •••3(184074
10-3681409
10-3678745
10-36760^4

10-367344
ю*зб7О7(>7
10-36681 Г l
U;-36'),-4íS

1 0-3661806
10-36601 ç6

ь..'Зб';750Ч
io-3í,548(i}
lo - j f i^ i io
1 0-3(49 S7H

10-364693?
10-36443°'
10-3641665
го-з639°3'
Ю'з6з6399
ю-з6зз7(>9
10-361114'
i .T56:X5i6

1ч-}Ы$'й<)1

10-3613169
10-3610649
10-3618031
10-3615415
10-3612801
10-3610188
10460757^
10-360497°
10-36013*3
ю-3599759
lo-;597'56

'"'S í 945 S 5
0-3591956
о-35"936°

10-3586765
ю-з5«4'7*
0-35^1580

Secant

Verledf.

•9717035
•9711731
•9718414

8-9734113
•9739797

8-974Í478
К-07Ч1 ^
8-97ç6XiS
•9-61497

8-9768163
8-9773824
«•977948;

9 - S 5 I J 5
8-97907X5
8-9746431

•9802073
9807711
9813346

•9818976
•4824603
9850216
•98,5845
•9841460
•9847072
4X51679

98^828}
•9811788;
•9S6Í)4So
98-Ç07J

•Ч8ло6б1

•9886?.4б
•9891827
989 7404
•9902978
•99^548
•9914114

•9915235
•9930790
•Wï'H«
•9941*88
•9947431
•tiqcK)?!
•9958508
•9964041

^9969569
•9975095
•9480616
•90 M r 34

•999'64«
•9997158
•0002605
-0008168
•0013667
•0019165
•001,4655
•0030144
•003561^
•0041109
•004651)7
•0052061

Tang.
9-6686715
9-669001;
9-6693319
9-669661 •
9-6699906
9-670^197
9-(>7^64«f>

4-6709774
9-671 5060
9-671634^
9-6719628
9-672291Г
9-6726190
) -6 7 2 946 8
T67Í1741:
9-6736020
>-6739J94
9-6742566
9-6745836

9-6749105
;-6 '5->372
^675^638
/6758903
^•67621(11;

9'iS 7<í 1:410
r(>76SiiS6
/6771944
/6775:01
9-67784^,
4-6^v- t4
9-6784961

/6788211
9-671)146,
9'í'7947"8
9-6/974V1
9-680119!!
9 -6 Я 04440

)-68ü7(>8a
0'(íSio9ii
9-6814160
/6817396
9-6820631
9-6813865

9-0827098
/6830318
1'68зз557
/6836785
J-684C011
)-Л84»1?й
^•6846459
(-6849681
/6851901
1-6856110
/6859338
>-GÜ6i553
)-68б5768
)'Ä86848i
)-687Uçi
)-687";4"i
/687861/
)-68SiXi8

Dit!

Ji9Í
3296
3^94
3*93
3291
3289
3188
3286
32-85
3283
J28:
3280
517&
Î 2 7 7
Í275
32Ч
;272
317 c
12(19

,2f,7

5266

32 б5
3ibí
;26i
3260

Г-&
Î - S 7
Ï 2 55
i : 5i
Í 2 Í2

1250

<24'>
; :.48
íHs
Í245
?24i
3242

3239
3239
3ÎJ6
Jlju
3233
3»33
Ï2JO

3219
3«S
3216
32М
3»2?

32ÎÎ
SUO

3219

32 l8

Í 2 I 5
?2 "5
;2'!
) 2 I 1

pio
Sio9
)207

Coverf. |Cotang.|Dift"

Cotang.
'0'33'327<
JO-J30497-
10-3306681
10-3303387
10-3300094
10-329680;
1<'-M11WM
104290226
I042S694I-
10-518365^
104380371
10-3177090
io*7275.4 ' io

104270532
io-jK-7155
042(4980
0-3260706
°'3257434
0-3254104

U--315-.S95
0-5247618

104244362
104241097
'"•3237U35
C042Î4Î74
04131,44

10-3228(150
10-3224799
(04111544
1^411,8191
10-3115,119

104111789
10-^208^40
10420^:92
104101047
104198401
г о - з ' 9 5 < Л о
10-3191318
10-3189079
104185'!! 40
10-3182604
10-1-179368
1041761 »Л
10-3172902
104169671
(04166443
104163111;
104159989
10-71 ^6764

•°-3-5354-
10-315031.)
104147099
(0-3143880
10-3 140661.
104137447
io-}t 34131
0-3131019

10-3117808
104114598
104111389
10-3118182

Tang.

Coverf.

9-7614631:
9-761164;
9-761066;
9-7608679
9-7606693
9-7604707
9-7(101711
9-7600754
Ч^9*74Л

9-7596-58
9-7594769
1)-75;(1779
9'7-.<>07tf9
9-7588798
9-7586806
9-7584814
9'7*,8i8-.i
9-75^^7
9-75:^853
4-7576S,S
9-7574843
9-757î»47
9-75-0850
9-7568852
q-T^SXtf

0-7564456
)"7i;62856

«•7^60856
9'75{84'5Л
'•7'ii;68iis
Г7?54«51
9-7552850
9-7550847
/7548845
)-754<>»39
Г7М483.3
/7.í4í8i»

)-754°*il

/7538814
Г7Ч6*°Ь

4-7534798
9-75j2789
/7^»779
rTdtlbi)
9-7^16758
/7524746

9-7522--34
4-7510711
i)-7^i8roS
1-7516694
/7514679
9-7512663
1-75(0647
/7508630
)-7 506613

)-75°4595
>-75oí57*
»•7500556
)-7498536

/7496516
»•7494494
Veríedf.

Secant
10-041714;
10-0417831
10-0418411
10-0419012
10-0419601
10-043019^
10-0430785
10*043 137"*
10-04 j.i9:o
10-0432563
10-0433156
lc ^43175^
10-0434344
10-0434939
'°-"435534
10-04)6130
10-0436716
10-0437321
10-0437919
10-0438517
10-0439114
10-0439713
10-0440311
10*044091 1
10-0441510
10*04421 lo
10*0442711
10x1443311
10-0443913
10-04445 u
10-0445118

10-0445710
10-0446314
10-0446917
10-0447531
10-0448136
10-0448741

10-0449347
10-0449953
10*0450559
/0-0451166
10-0451773
10-0451381
10-0451989
10-0453598
10-0454107
10-0454816
10-0455416
10-0456037

10-0456648
10-0457159
10-0457871
10-0458483
10-0459096
10-0459709
10-0460-11 3
0-0460937
0.0461551
0-0461167
0-046 178 2

0-0463398

Coice.

ü
58.
59-
59C
59
59"
59
Î92

593
593
593
594
594
595
595
596
596
596
597
598

397
599
598
6-jo
599
ЮО

601
601
(101

601
603
>O1

604

>°3
604
605
605
606

6ofl
606
607
607
608
6oÄ

6o9
Soc
609
fiic
(ill
in
SlI
ill
ill
-"3
-•13
5i4

SM
-Ч
•«5
S l ?
5*6

D.

1 Cofine
,9-957275
59-957116
.9-957157-

9-957098!
9-957039;
9-9569806

lg-)_sfe_9_-tij
19-9568623
9-4568030
9-95674^37
9*95*в»44
9-95б6г5л
<7'<>5At;6c6
9-9565061
9-9564466
9-956.iS;o
9-9563174
9-95^2678
9'4-;6-оЯ|

9'9ibi4>*l
9-9560886
9-9560187
9-9559689
9-9559089
9-9ÍSA490

9-955Г890
9-95571S9
9-9SS6(i8S
9-955*^7
9'9 5 5 S-V-.-i
9'955488i
9-9554îSo
9-9553 (>7б
9-9553°73
9<95524--19
9-95SI 864
9-9551159

9'955o65?
9-9550-47
9-954944-
9-954»« 34
9-9548Í--7
9'9 547*" '9
9-9547011
9-9546401
9-9545793
9'9545 '84
9-9544574
9-9«4)963

9-954335»
9-954*74'
9'954-u*9
9-954'S1?
9-9540904
9-9540191

9-9539677
9*9Л9об?
-1-95J8448
9-95375J3
9-9537"»
J-9fj66oi

Sine

60
59
5«
57
54
55
54

5 «

j i
51'1
49
4«

4?
46
4<
4-f
4Î

ÍL
4«
40
39
38
17
3*
3S
3+
33
i1
31

30
19
-.8
•»7
lü
25

^4
-•3
2l

11

2O

-9
18

ï?
16
•5
'4
Ч
il

u
10

9
g
7
6

5
4
3
a
ï
o
'

p * Deg. 64



*6 Deg. NATURAL SINKS, &c Tab. jo
Г

о
l
г
3
4
5
6

8
9
IO

и
12

Ч
'4
'5
i6
t?
18

'9
10
г!
ii

13
M

15
26
27
2»

1C

í"

31

JZ

33
14
35
36
Î7
ï»
30
4«
4'
4*
43
44
4Í
4''

4»
49
P
5'
52
53
54
55
5«

H

%

Sine
43837"
4386326
438894*
43915S3
4394166
439677;,
439939*
4402004
4404615
4407"7
44̂ 98̂
44'M48
44(505.)
44'7'> t> U
44̂ 0178
44̂ í*»7
44̂ 54'í6
44Шо4
44J07IZ

4433319
44359»?
443^534
4441140

m?74
6

4446̂ 52
4448957
445'5

6
»

4454167
4456771
44S9375
4461978

44Ч5
41

44«7'84
4469786
t472j8S
4474990
4477S

1
!'

44^192
448:792
44̂  ,39̂
Н«7992
4490591
4493")o

449í78y
449Sí»7
4500984
450358«
4506179
45^8775
4511372
451.39*7
4516563
45i9'5?
45í'75í
4514347
4526941
4519535
453JII8
45347"
45373'3
453>jQ5
CoAne

Diff.Coverf.

2б!
5

z6i4
íf,«3
2613
26,3
2613
2612
2611
612
гбп
i6io
1611
609

610
609
609
608
608
607

608
607
«06
606
606
605

605
605
604
f,0

4

603
603

6o?
601
002

6oi

6ol

6O1

600

6OO

ООП

599
*599
599
498
-597
2598
2597
2596

2597

2595
2596
»595
2595
Z594
2594

г 594
2593
»593
2591
»59»

Dift

5616289
5613674
5611060
5608447
5605834
5603221
5600608
55979Ч

6

5595385
5592773
5590162
558755»
5584941

55*2311
55797»»
5577II1
5574504
5571^96
5569188

5566681
5564073
556(466
-,5581(60
555'

i
»54

ÍÍSí648
Í55'°43
554*41«
5545Ü33
5432Î9
540625
51^22
553Ï4I9
5532816
5530214
55*76i2
лС25С1о
5512409

5519808
1517208
5514608
5512008
5509409
5506810

550421 1
5501613
5499016
549*41"
5493 S» i
5491225

5488628
5486033
5483437
5480842
5478147
547 5

й
 5 í

5473059
5470465
5467872
5465279
5462687
5460095

Verf.

Colec.
2'lSl 1710

2-2798124

2-2784546
2-2770987
»4757445
»•»7439»!
2-2730415
1-2716927
»•»703457
2-2690005
1-2676571
1-2663155
2-l64<,7<;<,

1-2656371,

2"2')1 ̂011

2-2609667

2-1596339

1-2583029

»•2569736

2-2556461

2-2543204

2-2519964

í-»;i674r
.-2503536
i-24'|ô 48

1-2477178
-•1464025
1-1450889
1-145777,-
г -2.) 14669

-•»4'1;Ч5

2-2 >')*5i7
2-2345468
Í-23724Í5

->2!S94I9
2-2346410
»•7-Г>141

х

2'23»"474
1-2107526
1-2194595
2-1281681
2-1168783
í-ií559o(

V»»43°39
2-1230191
i-iii73éi
2-2104548
2-2191752
2-2178971
2-2166208
2-2153460
2-2140730
2-2118016
»•»11531'i
2-2102637

fang.
4877316
4880917
4884530
4888133
4891737
4<*95343
4898949
4902557
4906166
t9°9775
49I33Ü6
49 'Û997
1-9 roóio

^»4224
49278 ?S
4Л1'454
49JÇ07I
4938698
4942308

494592«
4949549
4953'7'
4956794
4960418
4964043
4967669
4971197
4974925
4978554
1.9*2185
4)85X10

4989447
4993^*2
4996717
5000̂  .-i
^OOJrySy
^̂ -,07617

501 1266
5014906
5018547
5022 i'Í9
5015832
5029476

5033121
5036768
5040415
5044003
5047713
5051363

5055015
5058668
5062312
5065977
5069633
5073290

i'io89972J507694i
1-107732 3' 508060-
2-20646911508426;
1-205207515087929
1-20394765091591
[2-2016893 509515.

1 Secant Cotan.

Gating.
2-0503038
2-0487910
2-0472800
2-0457708
2-0442634
»•°4»7578
2-0412540
2-0397519
»•0382517
2-0367532
1-0352565
1-0357615
2-031268 ?
2 '0307769

»•0192873

2-0177994

2-02Í3I33

2-0148289

1-023346^

2*0118654

1-0203862

1-0189088
2-0174331

2-01-9592

1-0144469

2Vj| )'JJ&4

г\1\ 1 5477
i
p
oioc,8o6

2-0086155
2-OO7I 516
ï -005 6 »9 7

-•> 42295
•:>0177lo
•0013141
•9998590
•9984056
•99r">53"
•995503)!

•9940;54
•9926087
•9911637
•9897104
•9881787
1-981.8387
1-9854003
1-9839636
[-982 518!)
»•9810952
1-9796635
1-9781334
1-9768050
<-97537»2
'•973953'
1-9715196
1-9711077
1-969687*
1-9682688
1-9668518
1-9654364
1-9640127
1-962610

Tang.

Secant
•1126019
•ï 127599
•1119179
•1130761
•1132345
•1133919
•'«35516
•1137103
•1138692
•1140282
•1141874
•1143467
•ï 145061
•ï I4')',58
•114815-;
•ï 149854
•1151454
•1155056
•1154659
•1156263
•1157869
•1159476
•1161084
•1162694
•ï 164306
•1165919
•"67531
•ï 169148
•1170766
•1171384
• i c 74004
•1175625
•ï 177248
•1178872
•n!(o49S
•ï 181114
'"83753
•"85483
•ï 187014
•1188647
[•ï 190281
IM 191916
1-1193555
14195191
1-11968;!
1-1198471
I- iioo 1 1 5
1-1201759
1-1203405
1-1105051
1'12Об70О
1'1ю8з5о
I-I2IOOOI

1-1211653
1-1ÍI330Í
1'12'4ц6;
1-1216620
1-1218278
ITH993Í
I42ii6oo
(•1123162

Cofec.

Verf.
101*060
IOI3315
1014611
1015888
1017166
1018445
1019724
1011004
1022285
1023567
1024849
1016131
1017416
ï '18701
1019986
1031273
1032560
1033847
1035150
1036415
10377 г 5
1039006
1040197

1041589
I O41 Ъ X i

I044I76

1045471

iO'4f>7',6
1048062
104,359
10511(^0

'°5
|1
Л5

'"51254
Ю54554
Ш5

5
8
5
4

1057156
1058458

104976o
1061064
1062368
1063674
1064479

lofifilüu

'067594
1068901
107021 1
1071520
1072831
1074141

'"75454
1076766
1078080
079394
080709
082015
083344
084658
1085976
1087195
10X8615
1089935

üiff

»75
176
"77
278
»79
»79
280

1281
281
182
283
1284
185
1285
!287
Il87
1287

289

289

290

Г291

t l'j I

-92

-29.1194
1295
1295
1296

'297
i'J7
1299

1299
1300
I 300
[307
1302
1302

1504
1304
1306

-.̂ 5
1307
i'joR

1308
'3°9
ï. ,09
1311
1 3 1 1
'3<2

M'»

MH

'.1'4
•3-5
(316
1316

'5'7
'1318
1319
1320
1320

CovcrfJDiff

rColine

X
 
O

O
 
0
0

 0
0

 M
 O

O
 О

С

8978990
»9777J5
8976433
8975151
«97386X
8972584
8971199
8970014
8968727
89674̂ ,
8966153
89648,04

890,575
8962183
«960994
Я„;

г/
о
3

Яу;^,,
Ü957MS

•V. 5-1 -Ч
8954524
X
95.i»54
89519,4
8950641
Л/
>4'П-Н
394̂ 45
894674--,
8941:446
4944146
8942844
8941542

8940240
8938936
89376,2
8936,26
8935c.il

3931714
49324^6
89 31 ос,?
89297X9
89284X0
8917169
892541-8

.-5924546
492,1,4

8911920
8<)2o6c;6

891929
8917975

8916651
«91534
8914°!'
8912705
«
9
i 13"

8910065

Sine

0

9
8
7
«

5
4

гï
ï
о
49
48

47
,6

5
44
43
42

.ï

.о
1]
8

is
34
33
2

I

19
iX

li.

25
24

»3
12

2 1

2O

18

17
16
1 5

M
ï :
II

1 I
IO

(
8

6

г

о
/

Peg. 63



f
0
1
1
3
4

б

7
Ü

9
'оd
i>

'3
Ч
'5"(i

'7IX

lri

lo
2j

'í
M
iils
»6
27
i8
г9
3'i

Л
Л
Л
34
35
36

37
3«
30
40
4-1
4z

43
44
4s
46

47
48

49
5ч
5i
5г
53
SJ

Si
i 6
57
5»
59
GO

.Oeg. ' Loo. SINES, Sec. (301]
Sine

9 '641 8420
9-6411009

9-6413 ?96

9-6426 /Si
9-6418765
9-6431347
9J64J3»»6

9-6436504
9'6^ y_)o.-!o
9-64^1654
9*6444126
9-6446796
/6449565

9*64^1,^1
9-645441)6
/645705«
9-6459619
/64(11178
/•6464755

9*6467^9.-.
^•64(19844
J * 6 4 7 z ^ 9 5
/6474.14;
9-64774,1/
'/64800 ;X

/64X1581
9 - 6 4 8 5 1 2 4
/6487665
/64901'-}
/649274-
/6495174

9*6497807
'/6 -,-1033*
)'(>-, Oi'iuS
) - б 5 о 5 , 9 5
9-65.17920
'/6510444

'/''511966
'/6515446
'/6518004
9-6520521
4-6523035
'/6515548

9-6528059
'/6530568
9 - 6 5 3 3 0 7 5
'/6535581
9-6538084
^6540586

9*6543086

'•••f>54-S*4
9*6548081
9 * 6 5 5 0 5 7 5
9-6553068

!^Jli5';S59
')*U55>!o48
9-6500536
9*6563021
9*6585505
9-6567987
9_̂ 6j 70468

Î Co'lme~

LHff

»589
2587
2586
2583
25*1
•579
*57»
2 5 7 6

»Í74
2572
2570
2569
2566

2561;
1562
156,

'S1!')
457
Z S 5 5

1554
US'
i S 10

^ 5 47
- •46
1544

1Чг

-Ч'
2 Si!*

Í S J 7
•1534
- 5 3 3
J í í I

•<10

J S ' 7
1 5 2 5
2 5 2 4
1512

1520
2 5 1 8
1517
2 5 1 4

*5 '3
2511
2509
2507
2506
i5".1
2502
15 oc
2498
497
1494

»443
1491
1489

2488
1485
2484
1481
2481

Diti

Cofec.

10-3581580
10*3578991
10-3576404
10357381.-,

'о*357"35
10-3568655
10-3566074

'°-356349&
10-3560920
Г°*35|;834Л

"•••.355 Ш4
10455 52-14

'<-'355"л^
104548069
ю- j 545 504
10-354г'Н;

10-35407X1
104537822
1 0 4 5 5 5 2 6 5

10*3 5 -27 го
1 0 - 3 5 5 0 1 5 6
in-, 527605

1 0 4 5 2 5 0 5 5

I 'V.55225OH

10451996:

104517418

104514876

1 0 * ^ 5 1 2 5 3 5

10450979-*

Ю- 5 507260
1041:047:6

10-5501195
10-5499662
10-3497151
10*3494605
10*349208"
I044.-Í9--56

10*5487034
10*3484514
10-548 (996
•"•3479479
10*5476965
10*547445;

10-3471941
1о*54б<)452
10-3466925
10*3464419
10-3461916
104459414

10-3456914
io-54544if
10*3451919
1044411425
I0444Í952
ч-1*.344444*

1о444'9-;г

Ю443'>4б4
10443Й97-
10-34Н495
io-343101-j
>044*9!ÍH

Secant

Verledi.
9*0051061
9-005753*
/0062997
9*<->о684бо
9*007391°
9*0070575
9*0084^27

9*0090176
9*OO957î '
9*0101 iCi
)*ою66оо
9*0112054
/0117465

,•0112891
9*012X315

/ ° ' 3 3 7 3 5
.1*0139151
1*01445(14

9*0149973

j-oi 5 5 3 7 8
1*016078 1
>*o 1 66 1 79

9 * 0 1 7 1 5 7 4
9*0170965
9 - 0 1 X 2 5 5 3

l * o l S 7 7 5 S
/01 q 5 119

(•019349(1

1*1403^71.

/0209140
9-0214607

./Oí 19970

9-012 53 50
9*0230687
9*0236054
9*0241389
<>*''Ч24675 ^

9*0152077
9*"2574i6
9 * 0 2 6 2 7 5 2
9-0268084
9*0275412
9*о:787зХ

9*o:*Í4oc;,
9*02X9 ; -b
9-0294691
9*05000^^
9*-^,->5512
9*o ;i об i (

</''•, 1 5 9 ' 7
9*032121 5
9*05ifi5or
9 * 0 5 3 1 8 о
9*озз7о8Х

Ч-"34»17*
9*0547(15?
9*0351. i7.r
9*035810^
9*0365474
9-036874
./017400

Covcrf.

ТипК.
•6881818
•6885023
•688SI27
•6891450
•6894631
•6897831
•690:030

•6904226
•6907422
•6910616
•6913809
•'•9I70--C1
•(i.^orS-i

•69-3 У. !*
•6916565

(1919750
•6952934
•69561 17

•69)9198

•6942478
•69456-6
•694^,433

•6952009

• 6 9 5 5 1 8 5
•695X^5

•6961 527
•6964697
•69(17805
•(.971032
•09741 98

/697736-;

/6980516
/ 6 9 8 5 6 X 7
(•6986847
/699000(1
/6993164
/6911(1520

941999474
9*7002(124
9-70057X0
9-7008930
9*701 2,1 -.0

9*701 5127

9*701Л374

9*70215(1)

9-7024665

9-70278 '5
9-7'Ч"94'
9*7034086

9 - 7 0 5 7 1 2 5
9-7040562
9-7043497
9-70461,51
9-7049765
9*7052897

i)'7056(>27
/7059156
9-7061184
9-70654 к
9-7068535
9'7O7i65<

Dift.

105
104
103
201

loo

•99
196

196

-94
•93
191
IV j

1X9
187
ï ,•; 5
• 84
I8.Î
loi
1 80

ï S
ï 7
i li
1 4
ï г

3'7-i

i í Si
167

,16(1
i '65
3,63

116,
3160

3 ' 5 9
5158

3 -5 6

3 ' 5 4

3 * 5 4
31-.:
3' V-
5150

)H7
3-47

Î - 4 S
3'4+
3-4-*
3'4'
5 1 4 .

349

U37
34S
3'.35
3 * 3 3
3'3 i
3'3°
3129
3128
3126

3"5
3'H

r>iff

Coding.
0*3118182
0-3114977
0-3111773
0-310857°
0-3105369
0-3101169
0-309897^
<V3°95774
0-3091578
0*3089384
0*30X6191
0*508 5000
0407981 1

0*31176622
"4°7î435
0*3070150
04067066
0*3063883
0*3060701

04057522
04054544
0*3051167

°'3"4799-
04044817
04041645

°-30.з8473
°'3° 15303
0-5.152135
0407.8968
o* 5 0 2 5 X 0 2
0 - 5 0 2 2 6 5 7

0-3019474
0 * 5 0 1 6 5 1 5
0 - 3 0 1 5 1 5 3
04009994
040068 5'i
0*5. 05680

0-3000516
o-:.)97j72
0*2994120
0*1491070
0 * 2 9 X 7 9 2 0
0*29X47 73

4*298 1626
10*1978481

0*1975337
10*1971195
10-2969054
10*29659 14

10*1402775
10*1959658
10*2956503
10-2953368
10*1950235
10-1947103

10*1945973
10-1940841
10-1937716
10*1934590
10-1931465
10-1918341

Coverf-
• 7494494

•749-147Í
•7490449
•74,48426
•7486402

•74X4377
•743J3U
•7480326
•7478299
•7476272
•7474-44
•7472116
•74IMI.4Ó

•7468156
•7466126
•7464095
•7462063
•7460030
•74^997

•74559U3
•74S391S
•7451895
•7449^57
•7447Ü2I
•744:;7«4

'744 í 'Ч6

•744 I7°7
•7459608
•74i7(''^
T4J55XS
•74Î î 547

/74 ï '505
9-741440»

•74--74I9
/ 7 4 V 5 Î 7 S
/742.HÍ1
9-74:1286

/74'9 г 4о
//4' 7l 93
/7415146
/741J099
/741 1050
/7400001

•-74->'-*Ч5-
/7404901
/7402X50
/7400798

l"i4*'>'45
)*750'i6l;l

9*7594(1.58

/7л9'5*<4
9-7590519

9-73«»473
9*75g64 i í

9-7384TÍ9
9*7382301
9-7380243
9*7378184
9-737'ч--4
9*7374°б;
9*737îooi

Vcrfcdf.

Srcant
0*0463390
0*0464015
0-0464631
0*0465149!
0-04658661
0*0466485.
0*0467103
0*0467721
0-0468342
0-0468962
0-0469532
0*0470205
0*0470825
0*047.447
0*0472069
0*0472692
0-0473515
°-°473939
0*0474565

0*0475187
^•0475^12
0-0476438
0-0477064
0*0477690
0*0478 517

0-0418945
0*047957:1
0*0480201
0*0480829
0-0481454

w>*048ioSS

0*048271»
0-04X5,4,,
0-04839^0
0-0484611

10*0485143
0-04X5 S ->6

io*c4X65oS
10-04,47 14;
10-0487776
10*0488410
io*o48904<
10*048(1680

10-049051 ^
10-04904 ";i
10-0491588
10-0491115
10-0491862
10*049 3^0

10*04941 39
10-0494777
10-0495417
1 0-0496056

10*0497537

10*049707!
10*0498610
10-0499161
10*049990
10-050054
10-050119

Cofec.

D.

S" 7
616
5i8
Sl7
619
618

19
20
20
10

21
21
22

11

Î3
15

•H
•14
•H
15
2(1

l6

26

•»7
18

»7
«9
28

3°
619
630
63'
631
63-
631

>33
'31

634
634
J34
634
636

•-•35
636
637
637
6í7
6,8
639

638
64t
6 5 1
641
64.
641

«41
641
64,

643
643

t>.

Coline
9-9536601
9-953598',
9'95353()9
9-953475'
9-953444
9'94335'5
9-953-1897

9-9531178
9'953 l 658
•)-953 I03t>
9-9550418
9'.)529797

•9519175

9'951;>553
9-9517951
9-95-73^
9-9526685
9*9516061

9'95 г5437
9-9524813
9*95i4 iX8
/951356:
/9512936
9*9521310
/951 1083

9*9511055
/9510428
9*9519799
9*9519171
9*9518541
9*9517911

;*95i7iX»
9*9516651
9*9516010

9-95 I5389
9'95'4757
9*9*114124

9*9513491
/951:858
4-95Ч124
9*9511590
9*9510956
9*95103:0

9*9509685
9-9509049

9*95084* »
9*95°777!>
9-9507138
9-0506500

4*9505861
9-9505113

9-95п458я
9-Ч5"3'144
9 * 9 5 0 3 5 0 3
9*4501663

9-9501012
9-950138.
9'950°73S
9*9500095

9*94-)945»
9-9498809

Sine

6o
59
58
57
56
55
54
53
5г

5 -
S?

9
S

7
,6

5
44
43
i

i
o

9
8

7

5
4
3
i
i

;°

••7
26
г t,
H

•-3
11
11
20

1Ï

17
16
15
li
1j
12

11

IO

<

g

6

T

Deg. 6 j



*Z7 Deg. NATURAL Sims, &c. Tab.
»

с
I
1

3
4
t
6

8

9
JO

II
12

»3
'4
15
16
/7
18

'9
20
21

22

»3
»4

»5
26
»7
28

»9

12
3'
3»
33
34

S
37
38
39

4°4
1

4»

43
44
45
46
47

i!
49

5°5«
5*
53
Î4
55
i6

II
59
DO

Sine
4539905
454*497
4545088
4547679
4550269
4551859
4555449
4558038
4560627
4563216
4565804
4568392
4570979
4573566
4576153
4578739
4581325
4583910
4586496
4589080
4591665
4594248
4596832
45994'S
4601998
4604580
4607162
4609744
4612325
4614906
4617486
4620066
4621646
4625225
4627804
4630382
4632960

4635538
4638115
4640692
4643269
4645845
464*420
4650996
465357»
4656145
4658719
4661293
4663866
4666439
4669012
4671584
4в74'5*
4676727
4679298

4681869
4684439
4687009
468957»
469*147
4694716

CoCne

Diff.

»59*
2591
2591
1590
2590
2590
2589

2589
2589
1588
2583
2587
»5»7
2587
7.586
2586
2585
2586
2584

2585
»583
2584
»5

8
3

25^3
2582

2582
2582
2581
2581
2580
1580

2580
»579
»579
»578
»578
»578

1577
»577
»577
»576
»575
2576

»575
»574
»574
»574
»573
»573

»573
»57»
»57»
»S7I
»571
»57'
2570
2570
2569
2569
2569

Diff

Coverf
5460095
5457$оз
5454912
545»3»'
544973'
5447141
544455'
5441962
5439373
5436784
5434196
5431608
5429021

5426434
54«3847
5421261
5418675
5416090
54i35

0
4

5410920
5408335
540575»
5403168
5400585
1:398002

5395420
5392838
5390256
5387675
5385094
5382514

5379934
5377354
5374775
5372196
5369618
5367040

53
6
44б2

5361885

53593°8
5356731
5354'55
5351580

5349004

534
6
4»9

53438j5
5341281
5338707
5336134
533356l
5330988
5328416
5325844
53»3273
5320702

53'8'3i
SÎ'SS6'
5312991
5310422
53°7»53
5305184

Verf. ;

Coke.
2*202689;
1-20I432Í
2ЧОО1775

2-1989240

2-1976721

24964219

2-I95J733

1-Í939262
2-I926So8
2-1914370
2-1901947
2-1889541
2-1877150

2-1864775
2-1852417
2-1840074
2-1817746
2-1815435
2-1803136

1-I790859
2-I778595
•̂1766346
2-I754I13
2-i;4i895
2-1729693
2-1717506
2-1705335
2-1693180
2-1681040
2-1668915
2-1656806
2-1644712
2-1632633
2-1620570
2-1608522
2-J 596489
2-1584471

2-1572469
2-1569482
2-1548510
24536553
2-15246(1
2-1512684

2-1500772

2-I488875
2-1476993
2-1465127

24453275
2-1441438
2-1429615
2-1417808
2-1406015
2-1394238
2-1382475
2-1370726
2-1358993
2-1347274
»•'335570
2-1323880
1-1312*05
1-1300545

Secant

Tang.
50952545098919
5102585
5106252
5109919
5113588
5/17259
5120930
5124.602
5128275
5-3195°
545625
5139302
5142980
514бо

5
Х

5i5
0
338

5154.019
5157702
5161385

5165069
5168755
517244'
5176129
5179818
5183508

5187199
5190891
5194584
5198278
5201974
5205671

5209368
5213067
5216767
5220468
5224170
5227874

52315/8
52352X4
5238990
.5142698
5146407
5250117

5253829
5»5754'
5261155
5264969
5268685
5172402

5176120
5179839
5283560
5287281
5191004
5
г
94727

5198451
5301178
5305906
5309634

53!33б4
53-7094

Cotan.

Cotang.
1-9616105
1-9612000
1-9597910
1-9583837
1-9569780
'•9555739
1-9541713

'•95
г
7704

1-9513711
'•9499733
1-9485772
.••9471816
1-9457896

1-9443981
1-9430083
1-9416100
1-9401333
1-9388481
1-9374645

1-9360815
I-934702C
'ЧШЗМ'
i'93'9457
1-9305699
1-92911)56

1-9278228
1-9164516
1-9x50819
(•9237138
'•9213472
1-9:09821

1-9196186
1-9182565
1-9168960
1-9155370
1-9141795
1-9128136

i'9i 14691
I'9IO1IÒ2
1-9087647
1-9074147
1-9060663
1-9047193

'•9033738
1-9010299
1-0006874
1-8993464
1-8980068
1-8966688

•'
8
95.П"

1-8939971
1-8916635
i^9'33«3
1-8900006
••8886713

1-8873436
1-8860171
1-8846914
1-8833690
1-8810470
1-8807165

Tang.

Secant
1-1213262
1-1224927
1-1226592
1-1218259
1-122992!:
1-1231598
1-1233169
1-1134942
IÉI2366l6
1-1238291

I-I239969
1-1141648

1-И433»8
1-1245°ю
1-1246693
1-1148377
1-1150063
1-1151750
1-1253439

1-115513°
1-1156821
1-1258514
1-1160209
1-1261905
1-1263603

1-1265302
1-1267003
1-1168705
1-1170408
1-1272113
1-1173819

1-1275527
1-1277237
1-1178948
1-1180660
1-1281374
1-1284039
i-iií<5So6
1-1287514
1-1289244
1-1290965
I'i29î687
1-1194412
1-1296137
1-1297864
1-1299593
1-1301323
1-1303055
1-1304788
1-1306522
1-1308258
1-1309996
1-1311735
'•'3'3475
1-1315217
1-1316961
1-1318706
1-1320452
1*1322100
1-1313950
1-1315701

Cofec.

Verf.
1089935
1091156
1092577
1093900
1095113
1096547
1097872
1099197
110051«;
1101851
1ЮЗГ7Е
1104507
1 105836

1 107166
1 108497
1 109^29
1111161
il 1249.)
111382?
1115161
1116497
1117834
1119170
1 120508
1111846

1123185
1124525
145866
1127207
1128549
1129892

"3'»15
1132580
"33925
1135170
1136617
1157964

1139312
1140661
1141011
1/43361
1144711
1146064

1147416
1148770
1150124
1151478
1151834
1154190

"55547
1156905
1158264
1159623
1160981
"6234*
ii 63 705'
1165067
1166431
1167794
1169159
1160524

2overf-

Diff.

1311
1321
'323
'323
1324
'325
'315
1317
'З

2
?

1327
1329
'329
'ззо
'331
'33*
'332
433
434
'334

435
437
43

ft

1338
438
439
1340
44'
1341
1342

443
443

445
445
445
447
447
448

449
1350

45°
45'
45»
45»

454
454
454
456
456
457

458
459
459
1360
1361
1361

1361
1364
1363

1365
1365

Diff.

Cofine
8910065
8908744
8907423
8906100
8904777
8903453
8901128
8900X03
8899476
8898149
8896821
8895493
8894164
8891834
8891503
8890171
8888839
8S87506
8886172
»884838
888350j
8882166
8880830
8879491
8878154

8876815
8875475
««7444
8872793
887145'
8870108

»«68765
8867420
8866075
$864730
8863383
8861056

8860688
8859339
8857989
8856039
8855288
8853936

8851584
8851230
8849876
8848 r,22

S 847 i 66
8845810

8844453

8843095

^841736

8840377
5839017

8837656

8836195

8834933

8833569
8831206

8830841

8829476

Sine

10

60

3
57
5
6

55
54

53
li 2

5
1

5°49
4
S

47
46
45
44
43
4-í
4'
40
39
38
Î7
<6

35
34
3Î
32
3'
V
»')
28
27
Zb

25
24
23
11
2l
2O

'9
18

'7
16
'5
'4
4
12

1 I

10

9
8
7
6

5
4
3
г
I
0

Т

" " üeg. oa



*7 De*. Loc. SINE», Sec.
r
0

I
1
3
4

6

8
9
ID
U
U

«3
ч
'5
16

'7
«8
»̂
•9
lo
li
il

»3

ííls16
»7
»8
>9
30

3»
31
33
34
35
36
37
38
39
Ю
M
il

Î3
ч
»5
46
47

í!
Î9
5o
5J
Si
S3
íí
Sj
J6
57
58
59
60

Sine
9-6570468
9-6571946
9-65754*3
9-6577898
9-6580371
9-6581841
9-6585311
9-65877»°
9-6590146
9-6591710
9-6595173
9-6597633
9-660000̂
9-6602550
9-6605005
9-6607459
9-660991/
9-6611367
9'66i4Íiio
9-6617157
9-6619701
9-6(111145
9-6614586
9-6617016
9-6619464

9-6631900
9'fi634335
9-6636768
9-6639199
9-6641618
9-6644056
9-6646481
9-6648906
9-6651311)
9-6653749
9-6656[68
9-66

5
8
5
Ц6

9-6661001
9-6663415
9-6665818
9-6668138
9-6670647
9-6673054

9-667545,
9-6677863
9-6680165
9-6681665
9-6685064
9-6687461

9-6689856
9-6691150
9-6694641
9-6697031
9-6699410

9̂ 6701807

9-670419!
9-6706576
9-6708958
9-67:13,8
9-07I37J6
9j67i6o93

Cofine

Diffi

1478
477
»475
1473
1471
1470
1468
1466
1464
1463
1460
1460
»457
2455
454
1451
1450
1449
»447
445
*443
44'
2440
1438
1436

1435
1433
1431
1419
1418
1416

1414

4*3
1410
1419
1418
1415
1414
1413
1410
1409
1407
1405
1404
1401
1400
»399
»397
»395
*394
»39»
1390
1388
1387
1385

1384
1381
1380
»378
»377

Diff.

Cofec.
10-3419531
10-3417054
10-3414577
io 3411101
10-3419619
10-3417158
10-3414688
10-3411110
10-3409754
10-3407190
10-3404817
10-3401367
10-3399 9°7
10
'339745°

IO-
3394995

10-3391541
10-3390089
10-3387639
10-3384190

10-3381743
10-3380198

i°'3377855
10-337544
10-3371974
10-3370536

10-3368100
10-3365665
10-3363232
10-3360801

IO-335Ü371
I0'33 55944
|0
'.Ш35'8
10-3351094
10-3348671
10-3346151
>0'3341

8
3»

10-3341414

10-3338999
10-3336585
10-3334171
104331761

10-33*9353
10-3316946

10-3324541
10-3311137

«о-3319735
•°-33'7335
'0'33'493

6

10-33111139

10-3310144
10-3307750

•0-3305358
10-3301968
10-3300580
io-3i9«93

111-3195808

•°Ч»9344
10-319 1041
10-3188661
10-3286184
10-3183907

Secant

Verfedf.
9-0374005
9-0379165
9-0384511
9-0389776
9-0395016
9-0400173
9-0405517
9-0410757
9-0415994
9-0411118
9-0416458
9-0431685
9-0436908
9-0442129
9-0447345
9-0452559
9-0457769
9-0461976
9-0468180
9-0473380
9-0478578
9-0483771
9'o4SU96i
9-0494149

9
<0
499333

9-0504514
9-0509691
9-0514861;
9-0510036
9-0515104
9-0530368

4'°5355*9
9-0540687
9-0545841
9-0550993
9-0556141
9-o5Aiii:6

9-05(1642̂
9-0571566
9-0576701
9-0581833
9-0586961
9-0592088
9-0597110
9-0602329
9-0607445
9-06 11 5 58
9^617668
9-0622774
9-0617877
9-0631977
9-0638074
9-0643168
9*0648158
9-0653346

9-0658430
9-0663511
9*0669589
9-0673663
9-0678735
9-0683803

Coverf.

Tang.

9*7071659
9-7074781
9-707790*
9-7081011
9-7084141
9-7087158
9-7090374

9-7093488
9-7096601
9-7099713
9-7101814
9-7105933
9-7109041

9-7111148
9-7115154
9-7118358
9-7111461
9-7114561
9-711766:

9-7130701

9-7'J3859
9-7136956
9-7140051

9-7143145
9-7146137

9-7149319
9-7151419
9-7155508

97158595
9-7161681
/7164767

9-7167851
/7170933
9-7174014
9*7177094
/7180173
9-7183151

9-7186327
/7189401
9-7192476

9-7:95549
/7198610
9-7201600

9-7204759
/7107827
9-7110893
9-7213958
9-7117011
9'7t>oo85

9-7223147
9-7:26107
9-7119166

9-7*3*34
9-7135381
9-7138436

9-7141490

9-7*44543
9-7»47595
9-7150646
9-7153695
9-7156744

Cotang.

üiff-

3112
3121
3110
31193117
3116
3114
3"33111
3111
3109
310$
3107
3106
3104
3103
3101
3100
3099
3098
3°97
3°95
3094
3091
3092

3090
3089
3087
3087
3085
3084
3081
3081
3080
3079
3078
3076

3075
3P74
3073
3071
3070
3069
3068
3066
3065
3064
3063
3061

3060
3059
3o5H
3°57
3°55
3°54

3053
3051
3051
3°49
3049

Diff

Cotang.
10-1918341
10-1915119
10*1911098
10-1918978
10-1915959
10-1911741
10-1909616
10-1906511
10-1903399
10-1900187
10-1897176
10-2894067
10-1890959
10-1887851
10-1884746
10-1881642
10-1878539
10-1875438
10-1871338
10-1869139
10-2866141
10-1863044
10-1859949
10-1856855
10-1853763
0-2850671
0-1847581
0-2844491
0-1841405
0-1838318
0-1835133
0-2832149
0-1819067
0-1815986
0-1811906
0-1819817
0-1816749
0-2813673
0-1810598
0-2807514
0-1804451
0-1801380
0-1798310
0*17954«
0-1791« 73
0-1789107
0-2786041
0-17S197S
0-1779915

0-2776853
ОЧ77Г93
0-2770734
104767676
10-2764619
10-1761564

10-1758510
10-1755457
10*175405
10*1749354
10-1746305

10-1743*56

Tang.

Coverl.
9-7371001
9-7369940
9-7367878
9-7365814
9-7363750
9-7361686
9-7359** «
9-7357555
9-7355488

9-73534* «
9-735-353
9-7349184

9-7347*4

9-734545
9-7343074
9-7341003
9-7338931
9-7336858
9'7334785

9-7332711
9-7330636
9-7318501-
9-7326485
9-7324408
9-7312331

9-7310151
9-7318174
9-7316094

9-734
0
4

9-73"933
9-7309851

9-7307769
9-7305686

9-7303603
9-7301519

9-7*99434
9-7297348

9-7195161
9*7193175
9-7191087
9-7288999
9-7286910
9-7284820

9'7i8i729
9-7280638
9-7178546
9-7176454
9-7274361
9-7272*67

9-7270171
9-7268077
9-7165981
9-7163885
9-7161787
9-7159689

9-7*5759'
9*7155491
9-7*5339«
9*7151190
9*7149189
9-747087

Vcrfcdf.

Secant
10-0501191
10-0501835
10-0501479
10-0503114
10-0503770
10-0504415
10-0505061
10-0505708
10-0506355
10-0507003
10-0507651
10-0508300
10-0508949
10-0509598
10-0510148
10-0510899
10-0511550
10*0511101
10-0512853
10-0513505
10-0514158
10-0514811
10-0515465
10-0516119
10-0516773
10-0517418
10-0518084
10-0518740
10-0519396
10-0520053
10-0520711
10-0511369
10-0511017
10-0511686
10-0513345
19-0514005
10*0514665
10-0515316
10-0515937
10-0516648
10*0517311
10-0517973
10*0518636
10-0519300
10-0519964
10*0530618
10*0531193
10*0531958
10-0531614
10-0533190
10
'°533957
10-0534624
10-0535292
10-0535960
10-0536619

10*0537198
10-0537968
10-053863$
10*0539308

•OW539979
10*0530651

Cofec.

L).

644
«44
645
646
«45
647
646
647
64$
648
649
649
649
650
65«
651
651
65»
651
653
653
654
654
654
655
656
656
656
657
658
658
658
659
659
66o
66o
66l
66 1
661
663
661
663
664

664
664
665
665
666
666

667
667
668
66S
669
669

670
670
670
671
67«

bT

0°?>
Cofine
9*9498809
9-9498165
9-94975

1
 «

9-9496876
9*9496*30
9-9495-585
9-9494938
9-9494*9*
9*9493645
»449*997
9-949*349
9*9491700
9-9491051
9*9490401
9-9489751
9-9489101
9-9*88450
9-9487799
9-9487147
9-9486495
9-9485841
9*9485189
9-9484535
9-9483881
9*9483117
9-9481571
9*9481916
9-9481160
9-9480604
9-9479947
9-9479*89
9-9478631
9-9477973
9'94773«4
9*9476655
9-9475995
9-9475335
9-9474674
9-94740I3
9-947335»
9-9471689
9-9471017
9-947 «3*4
9-9470700
9-9470036
9*9469371
9-9468707
9-9468041
9-9467376
9-9466710
9-9466043
9-9465376
9-9464.708
5.9464040
9-94633?«
9-9461701
9-9461031
9'94»i36í
9-946069»
9*94600*1
9-9.459349
Sine

6o
525«
5756
55
54
53
5*
5-
5°
49
15
47
46
4í
44
43
4*
4«
40
39
3«
37
36

35
34
33
3*
3«
30

Í?
*7
16
»5
4
»3
11
ii
10

'9
18
«7
16
«5
4
'3
li
ii
IO

1
7
6

"s
4
3
a
l
o
T

Deg.6»



28 Deg.

3
4

j

U

ü

14

:r>
Î7
3?
39
40
ti
4>
43
44
+.5
4«
47
48

4r
5
е

5
S'
5:
И

53
5'
5*
5«
Si
ос

Sine
694716
.697184
.699852
.701419
.704986
•707553
,710119
^711685
4715*5°
4717815
4710380
472Î944
47Î5ÇOH

4718071
4730634
4733197
4735759
47383"
4740881

4743443
4746004
4748564
4751124
475̂ 83
47^6242

47<iïuo
4/6135'
47<'V)i-
4766474
476903
477158

47 74 '44
47/670
477925
478181
478436
478691

478947
479102
479457
4797t3
479968
4801:3

480478
480733
480988
481243
481498
48t7S3
482004
4*226?
J48ZÇJ8
48»773
4«3Ci7

(. 483281

Í4«3537
483791
484046
484300
»484555
> 4.84809
iCoJin

Dttt.

568
568
5*7
567
567
566
566
5«5
5«5

5^5564
564
563
5<3
563
562
s««561
561

256,
2560
2560
г
559
Ч5У
= 559
2

S5
8

2
55
Ь

г
557
г
557

г
557
2556

2556
2
55
2
555
»554
25í
2553
2554
Z5i'
г
55
155*
»55
*55

»55
45
»55
г
54

2
55
i 54
г
54
»54
г
54
г 54
*54
44

44
44
44
44
444

Ш

Covcrf.
305284
302716
300148

297581
295014
192447
289881
287315
284750
28218;
179620
277056
5274492

271929
5169366
5166X03
264141
1161679
5259118

54
6
557

5253996
5251436

5248876
5241.317
524775«

1:141191,
513X641
5236083
5133526
5230969
5228412

5
2
4«5б

522330«

5"
f
'745

52 18190
5215636
5113081

5210528
5207974
5205411
5202869
5100317
5197765

5195214
5192663
5190112
5187562
5185013
5182463

5179914
5177366

5174*18
5171170

5169-23
5167176

5164630
5161084

54953»
5156993
5154448
5151904

Verf.

NATURAL SINEI, &c. Tab. ю
Cofcc.
1-1300545
-•1288899
1-1177267
1-1265651
i-i 254048
2- 1 141460
2-1130887

1-1119318
2-1107783
ï '1196253
1-1184737
2-1173135
i-i 161748

2-1150274
2-1138815
1-1127371
2-1 115940
1-1104513
1-1O93I2I

2-loSl733
2-10703 c9
2-IOÇ899ÍÍ
2-1<"47бс1
.VIO3632C.

2'1Г-2?ОО2

2' ГС. I 369$

i -100240 i

-••"1')*Ч
1

2-0979869
2'Оу68б2С

,г-оу5738

л-г. 946164

i-093495
2-092376'
2-091258^
1-090141!
1-089016'

1-0879127
2>о868оо
2-о«5б?9

г

1-OÜ4579
2-08347°
2-081363
2-08125ХО

1-080153
1-O79OJO

2-077948
1-076848

1-075749

2-074651
2-0735Í5
2-О724''О

2-071367
2-070174
2-060183

2-068094
2-067005
2-065918
2-064832

1-063748
2-062665'

Secant

Tang.
317094
320826

3*4559
32ÍÍ193
332029
335765
3395°3

,343*42
346981
35°74
35 44fiS
35X2-8
361955
365699
369446
37.3194
376943
380694
38444?
388198
39'952

395/°7
3994'4
5403111
5406980

5410740
5414401
5418263
5422Г27

544791

4*95J7

5433 i*4
5437092

4̂40862

54446.31
5448404

Ч45
г1
7-

545595'

54597l?
546350

546728
547106o

5474X40

547861

548240.

548618!

548997

549375

549754

55°'33
550512
55о8-я
451270
551650
552029

551409

55*789
<53i68

553548
5539*8
5533°9

Cotan

Cotang.
8807265
8794074
8780898
8767736
8754588
8741455
•8718336
•8715231
•8702141
•8689065
•8676003
•8662955
•8644921
•8636902
•8623896
•8610905
•8597918
•8584965
•8572015
•8^59080
•S 546 159
•8533252
•8520358
•8507479
•849461;
•8481761
•8468913
•84̂ 6091:
r-84Hi8<

;
•8430491
1-8417709

1-8404940
1-8391184
1-8379442
1-8366713

i-«35399f)
1-8341197

1-8318610
1-8315936
1-8303271;
1-8190618
1-8177994
1-8265344

1-8252767
1-8240173
1-822 7593
1-^1.15016
1-8202473
1-8189931

1-3177405
1-8164892
1-8152391
l"! 13 9904
1-8117430
1-8114969

1-8101511
1-8090086
1-8077664
1-8065256
1-8051860
1 -8040478

Tang.

Secant
1-1325701
'•'3*7453
1-1329207
1-1330962
1-1332719
1-1334478
1-1336238

»•'337999
1-1339762
1-1341527

'•'343*93
1-134506(1
1-1344819

i-i 34*46oc.
1-1350372
1-1352146
1-1353921
1-1355697
1-1357476

1-135925;
i-i 361056
i-i 362819
1-136460:
1-1361)381;
1-1368176

i-i 369965

'•I37'755
l"' 373547
'•'37534'
1-1377135
1-1378932

1-1380730
1-1381529
1-1384330
1-138613}
1-1387937
1-73X0749

1-1391550
1-1
39Л58

ï- 131,5169
1-1396980
1-1398794
1-1400608
1-140142 5
1-1404243
1-1406062
1-1407883
1-1409706
1-1411530

1-1413356
1-1415183
1-1417012
1-1418842
1-1420674
1-1411507

1-1414341
1-1426179
1-1418017
1-1419857
1-1431698
i-'4?354>

Verf.
170524
171890
173257
174624
"75993
1177362
1178731

1180101
1181473
1182845
1184118
irKi;59i
1 18(4)65

1188340
1 149716
1 191093
1192470
1193848
1195226

1 196606
1 19798')
"99?б7
1200749
1101131
1203514

1 20489*
1206283
120761/8
1209054
1210441
IlII^K)

121321-/
1214606
1115996
1217387
1218778
1 IHM 70

I22M(>3

1112957
1224351
1125746
1217142
121X53^

11199;')

'*3'3Î4
1131731
'*34'3

г

'*3553>
1136933

4î»335
'*39737
1241141
1241545
1143949
T*45355
1146761
»248168
«49575
1250984:
1251393
1153803

Cofec. /Coyerf

Jlff
366
13671367
'369
469
469
1371
Г
37
1

IJ
7
2

1.373
•37.3
474
'375
1376

'377
477
47«
4-8
ï j8o
1380
44'
1381
'A'
'3«3
384
•3S5
4a 5
3X6
4̂ 7
MX»
4«
,38<
49"
i-,9
49
49'
'393

494
494
49
'39'
44*
49b

49
49»
1400
I40C
140
144
140
1404
I4n
140.
140
140

140
140
140
140
141
JJlft

Cotine
829476 6c
81X110 59
816743 5*
815376 5-
814007 5<
822638 5.
821269 54

819898 5
818527 5
X17'55 5
'^15782 ;<
Я 1 4409 4
Я t 303, 4

S 11660 4
Xioz^4 4
«08907 4
8,17530 4,
W, -52 4
8.14774

«Ч'-31944
Sf4r.

ic
<i4 4

8800633 {
4
79')zsi з
8797̂ 6'; 3
X
7
9'>4«6 ;

S ,-95101 ,
S
79?7'7 i
8791332 з
Х7<Г'94б ^
87X95^-9 j

Í7«4i7i 3
Х;Хб7Яз i

8784394 z
87X4004 г
«782614 i
S7«iiií. 2
^77

|
>*>зо 2

»77ÍÍ437 ï
3777'ЧЗ г
«77564; i
S 774- 54 i
S77-iS.sH i
8771462 i

X---TOO4

8768666

«767268
8765868

876446«

В7бзп11

8701695
Xyônihj

Й75«359

»757455

8756^5'
8754645

87534-.
8751832
8750425
8749016
8747CC7
8746197

Sine

Deg- bi



Loo. i Ac. (505)
S'me

9-6718468

9-6713113

^6739769

•j
1
 Л 7444"

•з
'49-6749194
'S 9-6751546

9-676093/

3i
|9-6

7
8895S

Ч -'349-6795913'

У68оо56о|
Î7 . -
389-6805191,
Î9 9-6807504!
ko — - ^

9-681^26

H3J9-681674IÍ
1*49-6819046

Diffi

'47îi
»373
47*
»370,
1369
1367!
1365

463
1362
2360
*iS9
»357
:»355
»354!
»35»
450
'449
»347
»345

»3441
»34»
»34°
43У

»J3»
»335

»334
»333
»330
1319]
h*»
1316

»3»4|
*3»3
2311
2320'
:»3'7

;

*3'7]

4'4J
»34
»311)
41
2308
11307

Í4051

9-68511^
9-68 5 34 ,»
2̂ *5574

2301
2301
22'()8
2298

1295

"94
93

2290
£290
»1*7
1286
1285
1283
2181

Öiff

CofeC.
10-3*83907
10-3481531
10-3*79159
10-317678-
IO-3J74417
10-3172048
10-116968,
10-3167316
10-3264953
10-3161591
10-3260231
10-3257872

10-3253160
10-3250806
10-324845
10-3246104
10-324375.
10-3241408
10-323906:
10-3236719

10-3219698
10-3227360

10-3225025
10-3222691
10-3220358
10-3118028
10-3215699
10421,37,

»0-3183259
10-3180954
10-3178651
1^-317,6349
10-3174048
10-517175
10-3169451
0-3167157
10-3164863;
10-31615701
io-3i6oi8o|9'
"•315799

0-3151131
10-3,48849
10-3146568
10-3144188 9-0981293

Secant

Verfedf.
9*0683803
/0688869

9-0709099(9
9-07i4l4Ä

[9-0719195
9-0724138
9-0719279
9-07 343'r'I9'°73935o|9
[9-0744381
[9-0749409
9-075443419
У°75945_
19-07644-4,
9'07б94чо(

9-0774501
9-077951,
9-07^451
9-0789521
9-07945» i
9-0799518
9-080454

9-0809503
J9-08I441)'
:9-°8i947fi

i)-o8i445-8|9
,9-08294-7,
9-0834413
9-о8з9з86|9
9-0844356
9-0849312
[9-0854186,
9-0859247

IO'321 ,04

10-320872

10-3106398

10-3204077

10-3201757
1О-319944о|9'о8б4104]

10-3197113

10-3194^091

Ю'з 19149619-087
ю-319018411)

9-087411 '
"79059!
1884005

т-з187874|ч'°Ш94н

10:3185566 Q-o893><8?|9
9-0898:524

.
9-0908688
9-091 36,6
9-091-854!

9*0938214
[9-09431 »о!

'0948017
i|-»95»93'
,9-095781*
9-096173"
19-0967615
9-097*517:

CoTcrf.

Tang.

9'7*5<>744|
97*5979'

9-7»«58

97Ï68915
•717'9б7

9-7*75008
|9-7*7»о48
9-7181087
9-7*^4' *•
9'7»><7' (>

•7*90196
9-7*93*30
9-729(1263

29У*95
9-7302315
9-7305354
9-7508383
9'73"4 |

9-73»'Ч»4|
97345o6

9-732б5»7

9-733256(1
9'7335584
9*7

9-7344631
9-7347644

9-735*677
9-735968.5
9-7361693

'7 165699
9-7368704
9-737 17°9
'/7374712
9-7377714

9-7389710
9-7.39» 707

9'74°767J

9-74" 365°
9-7416638

9- 74 'Ч*.1*
X

9'74» 5594l

9-743I559
-7434540

Cotang. iDiC

Diff

347
3046
з°44
3°44
)<*И
3°4'

30 j 7
>°37
!°35
3°34
3°33

30J1

J029

1012

JOJ1

jozo
)oi9

30,8

3013
3012

30 ri
1010

3004
Зооз
»002
(001

2999
1999

»997
»995
2.994
»493
»991

2991
»99°
:9»8
29S8
1986

»9*5

»9*5
29Ü3
1982
1>,9$1
2980

Cotang.

IO-»74O109
10-1737163
10-1734119
10-273107
10-172803 ]
10-1714992

97*47o8-
9-7»449: .
9-7*4*880
9-7140776

•Jf9-7»3«67i
9-7130565,
|9-7444S9i

10-1721951
10-1718913
10-1715876

10-2709804
10-1706770

10-2703737
10-1700705
10-2697675
10-1694641
10-1691617
10-1688590
,0-168 5 5 ft,
,0-268154
(0-26795 l h
10-1676494)
10-167 }Л73'
10-167045?

10-1664416
10-1661399 9
10-1658^4
,0-2655369
,0-1651356

•*Л49.144|
10-1646333
10-2643323
10-2640315
10-2637307
,0-1634301
10-^611295
10-2628291
10-1625188
10-1611186
10-2611)2 к.ф

10-^613287

,0-1604198

10-1592318

10-1583361
10-2580576

10-1577391
10-1574406
10-1571423
10-2568441
10-1505400
10-2562480

Tang.

Coverf.
10-0540 í

84| 10-05413* j
10*0541945
,0-0542 66h
10-0543341
10-0544015

544690

9-74*35»
9-7130144
9-7228136
9-7216017
9-7123917
9-7111807

[9-7219(195,
9-72,7584]
19-7215471
9-721

|9-72iii44(i
9-7*091:9
9720701,-
9-72048 i)
9-7202781
<î'7ioo6(>i
9-71 0^545
9-7196411

9-710430-

-719006(1
9-7187944

9-7183698

9-7181575
9-717945
9-7I77325
9-7I75199
9-7173072
9-7170945

9-7168817
9-7 1*6:68«
9-7164559
9'.7 16242
-716029

9-7 158166

4-715U034I
-9-7.153901
9-7151768!
9-7H'J633

4-7 144.16»

9743l»*
9-7141089^
917'3**95 I

9-7136412
9*744^7),
974*533
9-712039
9 -ГАЗ» S

39*

S°l9-71*6108(1

9-7111812
9-7,19677

Verfed.

Secant D.

10-0545304
1-1-0546040
,0-0546715
,0-0547391
10-054806(1
10-0548745

10-0549423
10-0550101
10-0550780
10-0551450
0-0551138
10-0551818

10-0553499

'̂ 5541.79
10-0554801

"7*1
6?
6?
r'7
•'74l
'17
67
676

6?5Í
676
(>77 :

*77i

0-0556125
0-05 56908

0 - 0 5 5 7 5 4 1 !
"•0558175
0-0558959'

10-0559644,
10-0560319
0-05610, 5
10-0561 701

10-0563075
0-0563761
0-0564451
,0-05(15139

10-0565828

•0-0567898
10-0568589
»0-0569180

678
67
6i
679
680
681
680
t>82

(1Ï2

68l

683

683

684

Г*
4

(.85

68

686
(.86

687
687
687
68
688
689
6
9P

690
695
691
691
691

'9-9450577
'9-944989.)
9-9449110

9-944854' 44|
9-944786143

9-9443? 75

h .* - ["?'
Ь-о5б997»6

Wo-o5ToW.5K»î

tb-0571745

>9»
'94

694
694
'95

•<«>.< 74446,,
10-05748*9695
1о-С5755*46,- !

10-ос?6ш s '.

«•°573439

10-0576121
10-0576917
'

696
69

6,81

698
*9910-05797094, v

10-0580408^
10-058 М07|,"|
io-oi;8i8o7i

Cofec. D.

9-944104

Cofine 1

9'9457.W-»5
56

9-945540.5,
9-94540j*|?3
9-945396015:

9-945 '93» '49
9-945115 S 4^'

47
14«

9-9447182

9-9446501
9 -944 SU li

Г 9445 1 39

9-9442409

9-9439 u 7 Ч
9-9438985

9-9437612
|9-94J69»5.
9-94-36238J
9-943554'/
9-9434861
|9'9434'72

943348»
9-943*79»
9'94»*io»
9*943'411

9-9430720!

-9430028

9'94*933-5

9-94*7949

9-94*7*55
-9416561

-9414476
'94>377Ч

*94* *}86

»î
1-94*0990
,•94*0*91
««959»
-9418893

Sine

4*

4'

35

]>cg. 6*



"N A TÛK AL Si M E», 8tC. Tat. ю
'DULCoverf.!

s>

с541'»fë*wc£|
4?733«7СЙЭ

Í88Ti36
414883674]

4886211,
7W
188

Í 6(4888
$»•

^[4896361
1*0^898897
1*1

f1

1*3
^44909038

»J

48*3354Eff

4876057
+878597

1540]
, *54°|
:*539

1538

!*536j

£9«39bi|*S
f
3J

№906503

49 "57*
4б49'4'°.
;2749'66з1
i849'9'7'
11949*1704!
30(49242.16

3'
3*
33
;34|4934359l
з:
з<

4926767

49*9*9»
4931819

4936
4939419

[j; 494'94S
38 4944476,
|39 4947<*>í
(4P 494953*

4951060
И*««?' î j î j j

»51 б|
'»5»6
»5*5

*4*»57"3

tep?67*Ï4J!5t'
148j49«974eC'îi

5оК7478^'3

Çgítae

»537
1536

1*535
»5351

*534|
j*533
»533
»533

1*533
»53*
*53'
,»53«
*53'
1*530
1*530

»5*9
«518
»5*9
»5*7
«518

»5*4

.

5'l 5-1904
51493*0
5 14681 <j
5'44273
5141730
5139188
j 1 36646
5134105
5131564
5129023
5126483
5'*3943
511140,
5 r 18864
5116316

5111250
5108711
5106175
5103639
5101103
5098567
5096031
5°93497
5090961
5088418
5085895
5083361
5080X19
5078296
5075764

50/3133
5070701
5068171
5065641
5063« 1 1
5060581
5058051
5°555»4
5°5*995
5050468
5047940
5045413

504*887
504036»
5037835
5035310

5015113
50*4690
5020167
5017645

Cofec.
1-06*6653
* -0615836
1-0605031
2-0594139
1-0583460
2-057*695
2-056194»

5541091
554*894
5550698

1-0551103
1-0540476
2-0529762
1-0519061
2-0508373
1-0497698

15565919

-5569739
;557355'
;55773б4|
558"79
5584994
5588811

2-0487036
2-04763865596449
1-0465750
2-0455126
1-044451 5
2-0433916

1-0413330
1-0411757
1-0402197
2-0391649
2-03811/4
1-0170592

1-0360082
2-0349585
2-0339100
1-0328628

1-0307710

1-0197186
1-0186863
2-0276453
2-0166056
1-0255670
2-0245297

2-0134937
1-0114589
1-311425:
1-ОЮ392Г

1-0173031
1-0161756
2-015*494
2-0141-143

»3»°»5157»3'9«'
1-0121779 51*7254

1-0101362
г -oo« r j 71
2-008

i-oo6o67[l|575«i»5j:

Verf.

Tang.
•8040478

1-80*8108
1-8015751

5554504l '-8003408
55.5*3»

5591629

5600169
5604091
5607914
5611738

5615564
5619391
5623219
5627048
5630879
5634710

5638541
564*378
5646213
5650050
5653888
5657718

5661568
5&6541Г
5669* 5Ц
5673098
5676944
5680791

568463
568848̂

.
5696191
5700045
570389«
570775J
5711611
S7«54V
5П933*

/0105645750918
,57î49»3l'
573»64oJ

:°994l574*51ei

ÍCoun.

Cotang.

1-7991077
•7978759
•7966454

•'433541
'•435385
1-1437*31
1-1439078
1-1440927

1-7954161
1-7941883
1-7929616
1-791736»

1-7892893
1-7880678
1-7868475
1-7856285
1-7844107
1-7831943
1-7819790
1-7807651
t'77955*4
'•7783409
1-7771307
'•7759218
I-7747I4"
'•7735°7б
1-77*3024
1-7710985
1-769895«
1-7686943
1-7674940

1-7650972
7639007

1-7627053
1-7615112
1-7603183

1-7591167
1-75793*2
'•75674?°

'•7543722
i-753i86(,

1-7510023
1-7508191

»•747276*.
1-74609*44

oecant

•1444630

i-i4464«4U»63693
1-1448339
1-1450196
1-1452055

1-1455776

12721991-1457639
'•'4595°4|'i736i9
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59
ho

I Sine

9-6989700
9*6991887
9-6994073
9-6996158
9-6998441
9'7Ooo6zi
9-7001801

9-70049X1
V7i '07(5>j
'i-7»093H
9-7011508
'(•7013681
9-7111 S8.ii
9-7018012
9-7010190
9-7021357
9-7014523
4-7026687
<<-702«S49

9 '7o j io i ï
9 ' 70 )? -70
9'/o iC}i9

9-7037486
9'7:>зчб41
9-7041795

9V04J947
9-7046099
9-7048248
9-7050397
Г7052543
9-7054689

9'7°5ù-;33
9-7058975
9'7o6i 116
9-7063256
9-7065394
9-706701

9-70696167
9-707 1 8pi
9-7073^3}
9-70760^4
9-7078104
9-7080313

9-708 '4jo
9-7084575
9-7086699
9-7o888f»
9-7040943
V7 '93063

9'7o<)5i8a
9-7097199
9'70994<5
9V10I5ÏJ
9-7103641
9-71057.51
9-7107863
9-7KD9971
9-7111080
9-7114186
9'7' 16190
9*7ii8i9|

Cofine

Diffl Coiec.

1187
1186
1.85
1183
1181
1180
1179
1177
2 1 7 6
2 '741173
1171
2170
1168
1167
2166
1164
2162
2162
í 1 59
2159
*'57
»'55
1154
1151
1151
1149
z 149
1146
1146
1144
»142
1141
1140
"Ja
1137
1136

»34
1131
1131
1 1 JO,
'.41/

147

t-I5

i 114
»i*.?
1121
1110
*U9

u 17
гиб
ИГ4
»из
гш

1ЮЧ

2lo8

1Юб

1104
2103

DUT.

10-3010300
10-3008113
10-30059*7
10-3003741
10-3001559
10-1999378
ю-2997'98

io-i995O I9
IO-199IÜ4*
10-1990666
l TI 9 8 849 2

10-2986319
10-298414^

i u - 2 9 K i y 7 X
10-2979810
1 0-197 ;<<43
10-2975477
10-197 33 Ч
10-297' I5 1

ю-19<>8989
10-1966830
10*29646; ï
10-29615-4
10-11.160359
10-2t)5^20- ,

io-í95uoi3
10-2953401
10-2951 751

10-г94'16°(
Ю-2Ч47457
10494-:? "

10-1943 1й7
ioi94Io l5
10-29-8884
10*2936744
10*1934*°''
ю-193-Ч6ч

10-1930333
101918199
10-19*6067
10-19*3936
io-z9u8o6
10-1919677

10-191755'
1 0*19 1 542 5
10-1913301
10-191 1 178
10-1909057
10-1906937

10*2904818
10-1902701
10-19005X5
ro-»89847i
10*1896358
10-1894x47

104891137
104890018
10-1887910
10-1885814
ю-»88з7Ю
Io-i88i6o7

Secant

Verfedf.

94270115
9-1174938
9-1279649
9-1284356
9-1189061
9-1193764
9-1198464

9-1303161
9*1307855
9 - 1 3 1 2 5 4 7
V - 3 ' 7 1 3 5
9- 1 3 2 1 9 1 1

9-11161x11;

9-133118»

9 1-3359 ( J4
9-1340639
9--3453' '
9-13499X1
9-1354648

9-U593'3
')' .i f i.V)7S
9- j6S&34
9' 37.U90
')• Í77444
9- (S:. S9Í

ч'1.»87--44
9- '34 1889
9-1396532
9-1401 1- j
9'I4O-;Si ï
9-1410446

9-1415078
9-141970^
9-'4*4335
9-141** 9/10

9-43358'
9-1438101

9-1441817
9*144^431
9-1451042
/1456651
/1461257
/14615861

/W7Ù4&I
9*^475060
9*1479655
9-1484248
9-1488838
9-1495426

9-1498011
9*1501594
9-1507174
9-1511751
9-1516316
9-1520898

/1515467
9-1530034
9--534599
9-1539161
9*15437"
9*1548176

Coverf.

Tang.

9-76.4394
9-7617311
9-7620227
9-7623142
9-7626056
9-7618969
9-7631881

9-7634792
9-763770^
9-76401)11

/7-Ч35*1

/7041,41-
/.'<'4'ИН
1 - 7 6 5 2 1 3 4

9-7<>55'43
/76 5 Ч '47
/7660949
9-7663X51
/7666751

9'7бб9Г>5'
/7671550
/767544 s

9-7678(44
/;68i 24^
/768445
9-7687024
,(•76899*1
9-769*814
9-7615705
/7б,)«5')6
4-77 '44Ü<;

9-770437)
9-7707261
9-77 '<Ч47
9-77'3033
9 ' 7 7 > 5 9 ' 7
/77i88oi

9'77»'684
9-77Ч566

/77*!Г447
Г7730317
9-7733106
9-7736084

/7738961
?'774 'S i»
9-77447t3
9*774758«
9-7750461
9-7753334
9-7756106
9-7759077
9-776I947
9-7764816
9-77676X5
9-7770552

9'77734-Ь
9-7776184
9-777949
9-7782012

9'7784875
9-7787737

Ck>ua|rJ

IM.

2917
»916
1915
1914
19М
1911
* 9 i i

i9 io
1910
* 9 > 8
'')'•:
t no 7
i ' l ' > 5
1904

*9"4
l'.'Ol

1402

1900

1900

lS',4

i8,»S
249(1
2S()lj

'895
28,14
2 »4}1X91
1 X 9 1
28,,!
1889
2SS8

1888
iS«6
iSS6
28X4
28X4
1883
iS8i
2881
2880
1X79
2878
1877
1X77
1875
1875
1874
2871
2871

1871
1870
1869
2869
2867
2866

1866
1865
1863
1863
1861

Cotang.

10*1385606
10-1)82689
IO-Í379773
10-1376858
10-1373944
10-1371031
10-13681 19

10-1365108
IO-136229X

i ' - i j S ' i - j X x
in 155(14X0
1 J - - 4 5 3 5 7 Í
l'.i-i í 5 '666

l , -1447761
ю-! 544X5 :
1 0 * 2 3 4 1 9 5 )
10-1539051
lo-i ; 56 149
1 0 - 2 ) 5 5 : 4 4

lo-i ; 50 544
I°1':.!17450

10*2114552
i o-i 5 1 1 (»56
10*1 j 1 8760
1 о - 2 - 1 5 , Х < . 5

1 0 - 2 3 1 2 9 7 1
10-23 10478
10-13071X6
10-1304295
10-1301404
1 "-119X51 5

10-2295627
10-1292759
1 0 - 2 1 X 9 X 5 ;
i(.-ii86.*(.7
10-1284083
10-228 1 199

10-1278316

•°>«754J4
10-22721; 53
10-1161)673
10*1266794
10-126-1916

10-1261639
10-2158161
10-1155287
10-1151411
10-1149538
10*1146666

10-1243794
10-1140923
10*1138053
10-11351X4
10-1231315
TO-2 229448

10-11165X2

io-zi*37i6
10-1110851
10-1117988
10-1115115
10-1111163

Diff., Taog.

Coveri.

9-6989700
9-6987511
9-6985312
9-6983132
9-6980942
9-6978750
9-6976558

9-6974365
9-6971172
9-6969977
9-69677X2
/691,5586
»•'"165590

9-6961 192
9-695X994
9 - ' 'V5 í>795
/.•954S-.'1
9-6951396
/6950144

9*694799 ;
9*694579,,
9-694 15*;
9 - 6 9 4 1 5 X 5
9-69391 7 S
9*695697;

9-6934766
9-6931559

9-<*ЧЗ*Ч5*
9-6928145
9-69i5,,34
9-6913714

9 - 6 9 2 1 5 1 5
9'6 i)i i)3oi
(-691 7090

9-641487-
9-6911663
9-6910449

9-6908235
/690601 7
9-6903801
9-69015X3
9-6899365
9-6897146

9-6X94916
9-6X92706
9-6890485
/68X8265
9-68X6040
9-6X85817

9-6881593
9'68793<>8
9-6877141
9-6874915
9-6872688
9-6X70460

9-6868131
9-6866001
9-6863771
9-6861541
9-6859309
9-6857076

Verfedf.

Secant

10-0614694
10-0615413
10-0616153
10-0616884
10-0627615
10-0628347
10-0619079

10-0619811
10-0630544
10-0631178
10-06 51012
10-0632741?
10-06534X1

10-0634117
10-0634953
10-0655(1X9
10-06 5(1416
10*0(137164
10-06371)01

1 0-06 58640
io-o(i39374
10-0640119
10-0640X59
10-0041599
10-0641340
10-0(1430x1
10-0645825
10-064456(1
10-064 5 509
10-0646052
10-0646796

10-0647541
10-0(14X185
10-064903 1
10-06149777
10-0650513
10-0651170

10-0652017
10-0651765
10-0(153514
10-0654162
lo 065 5012
10-0655762

10-0656512
10-0657163
10-0658014
10-0658766

0-06595 18
0-06(10271

0-06611124
0-06617-8
0-066153 3
0-0663187
0-0664043
041664799

10-0665555
10-0666311
10-0667069
10-06678*7
10-0668585
10-0669344

Colec.

U.

710
730
73'
73'
73*
73»
731

73. i
734
734
734
735
73 f c

736
7 ) 6
7 3 7
738
73Ü
73^

7. J')
740
740
74''
74'
741
74'
743
743
"43
744
745
744
746
74<-
746
747
747
748
749
748
750
75°
750

75'
75 '
.'51
751

753
753
754
755
754
75<-
756
75f'
757
757
75"
75«
75«

D.

Colme

9-9375306
9-9374577
9-9373847
9'937:3-'6
9-ф>За5
9fÎ7l653
9*93709»'
9-9370184
4-9 (64450
/9368711
9-436798*
9-93' '7-'54
|/Ч 5 6 6 5 1 4

9-93"578з
9-4365047
9-43'ЩЧ
4-43655-4
9-4361X36
4"4 5(1209*

/ . -Í613&-

9-43бо021

9-9359S81
•/935014*
9'9 з 5 84° '
9-9357660

9-9356918
9-435--Ч77
9-9355434
9-435469'
9'9353'.'4И
9'9J5.i*--4

9-935 -459.
9'935'7'5
9-935°9«9
9-935oi--3
9-9349477
9-9348730

/9347483
9-9347.13S
9-9346486
9-93457j8
9-9344988
9-9344*38

9-934348SÍ
9-934*737
9-9Н'9*"1

'•934' г 34
9-9344**
)'93397*9

9-9338976
)*9338***
Г9337467
9-933671.1
/93 3545'
9'Ч135*"'

9-9334445
Г9.Ш688
9'933*451
9-933*173
9'933'4'5
Ч'4510'Чб

Sine

60
59
58
57
5*
55
54

53
5г

5'
5°
49
4Х

47
4б
45
44
43
41

4"
40
39
38
37
36

35
34
33
3*
3«
З--1

»9
18
»7
16
»S
*4
»3
u
ti
10

'9
18
«7
16
> 5
'4
Ч
il

u
10

9
8

6

5
4
3
ï
I
0

/

Peg. 59



|3* D««. NATURAL Sims, itc. Tab. то
I/

hi i

7
8
9
10

M
it

П
H
'5
t6
'7
l3

'9
1C

21

12

Z3

»4

*5
z6
^7
28
«9

3°
3'
32
33
34
35
3«

!«
39
40

4
1

4*

43
44
4Í
46

g
49
5Ù

5<
5*
53
54

H
9
59
6o

Г

: Sine.

5'5°3
81

5'5*874
S'SSJô?
Й»57»59
Ыоз51
|1бг8

4
г

5165333
5167824
5170314
5171*0/

5'75»<»3
5177782
5180270

5182758
5185246

5'
8
7733

5190119
5192701;
5195191

5197676
5200161
1̂02646
5205130
5207613
5110096

5112574
5215061

5»'7543
5120014
5222505
5214986

5227466
5229945
5212414
5234903

5*373
8
'

5̂ 39859)

$*M33l
544» Ч
5*47*94
5249766
5151141
5*54717

515719»
5259665
5262159
5164613
5167085
5169558

5172030,
5274501

5176973
5*79443
5181914
5*8438}
5186853;
5*893**j
5191790

5*94*5*
5196726

5*22123
Cofind

1ж,

»493
49Î
»49 г
»49»
»49»
Í49»
»49 т
J490
1490
2489
1489
2488
1488

14*8
1487
2486
24«б

14««
í48e
2485
1485
1484
*4«3
4*J
2481
1482
14.8 г
1481
248 r
1481
14*0

479
479
»479
»478
«47?
477

»477
»477
»476
»475
»476
»474

»474
»474
»474
»47l
»473
»47г

47»
»471
47o
»47i
4«9
»470

1
4
6,

1468
4<*
468
4«7

Üflf.

Coverf.
4849*19
4847116
4844633
4841141
4839649
483748
4834̂ 67
4831176
4829686
48i7'96
48*4707
4811118
48197^0

48174»
4814754
4811167
4̂ 09781
4807295
4804809

4801324
4799839
4797354
4794870
479*?8?
7̂89904
4787411
47X4939
4782457
4779976
4777495
4775014

477»534
4770055
4767576
4765097
4761619
4760141
4757664
4755^7
4751710
4750134
47477«
4745183
4742809
47403351
4737S6",
4735387
473*915
4730442

47» 7970
+715498
472302;
47*"557
4718086
4715617

471347
4710678
4708210
470574*
4703174
4700807

Verf.

Cofec.
1-9416040
1*9406646
1-9307262
1-9387889
1-9373527
1-9369176
'•935983?
1-9350505
1-934ПЙ5
1-9331876
1-9322578
1-9313190
1-930404
1-9294741
1-9285490
1-9276144
1-9267009
1-9257784
1-9248570

1-9139366
1-9230173
1-9220990
1-9111817
1-9202655
1-9193503

1-9184361
1-9175230
1-9166110
7-9156999
1-9147899
1-9138809

1-9119729
1-9110659
1-9111 600
1-9101551
1-9093511
1-9084483

1-9075464
1-9066456

I '9°5 745 7
i -9048469
1-9039491
1-9030522

1-9011 564
1-9012616
[-9003678

1-890475°
1-8985832
1-8976914

1-8968026
1-8959138
l -89501 Ç()

I-894I39Í
1-8931532
1-8923684
1-8914845
1-8906016
1-8897197
1-8888388
1-8879589
1-8870799

Secant

Tang.
6008606
6012566
6016527
6010490
6024454
6028419
6032386
6036354
6040323
6044294
6048266
6052240
605621 ç

6060192
6064170
6068149
6072J30
6076112
6080095
6084080
6088067
6092054
6096043
6100034
6104026
6108019
6112014
6116011
6110008
6 r 24007
6118008
6131010
6136013
6140018
6144014
6148031
6151041
6156052
6160064
6164077
6168091
6172108
6176116
6180145
6184166
6188188
6191111
6196136
6200263
6204291
6208320
6212351
6116383
6110417
622445*
621848!«
6132517
6136566
6140607
6144650
6248.694

Cotan.

Cotang.
1-6642795
1-6631834
1-6620884
1-6609945
1-6599016
1-6588097
1-6577189
1-6566292
1-6555405
1-6544529
1-6533663
1-652115')«
1-651 1965
1-6501 128
«•6490304
[•6479490
1-64686*7
1-6457893
1-64471 ii
1-6436338
1-6425576
1-6414824
1-6404082
1-6393351
1-6582030
1-6371919
1-6361218
1-6350528
1-6339847
'•6329177
|-6з[Я517

1-6307867
1-6297127
1-6286597
1-6175977
[•6165368
1-6154768

1-6144178
1-6233599
1-6113019
1-6111469
1-6201920
[•6(91380

1-6180850
1-6170330
1-6159820
1-6149320
1-6138819
1-6118349

1-6117878
1-6107417
1-6096966
1-6086515
1-6076094
1-6065671

1-6055260
1-6044858
1-6034465
1-6024081
1-6013709

1-ÖOD3345

Tang.

Secant
»•1666334
С1«)68з74
1-1670416
|-1«7«459
1-167450,)
1-1676551
146785^9

l-i68ofi49
1-1682701
(-1684755
ci68í>8io
1-1688867
1-1690926
(•1692986
[•['195048
(-16971 12

I- 161)9(78

(-1701245

1-1703114

1-1705385

1-I70745:
[-170955.

I-I71l6o7

i-l 7 13685
1-1715764
1-1717845
i-i7[9928
1-1712 113
1-1724099
1-1726/87
1-1728277
1-1730568
1-1732462
'•'734557
1-1736653
1-1738752
1-1740852
1-1742954
1-1745058
1-1747163
1-1749170
I-I7S479
14753490
1-1755603
1-1757717
1-1759833
1-1761951
1-1764070
1-1766 ici
1-1768314
1-1770439
1-1771566
1-1774*94
1-1776814
1-17789,56
1-1781089
1-1785115
1-1785361
1-1787501
11789641
1-179,1784

Verf.
1418317
1419816
43'3»5
43*8*5
4343*6
4358*7
4373»9
1438832
1440336
1441840
'443345
1444851
1446357
144786!;
"449373
1450881
45*39'
1455901
1455412
1456923
1458436
1459949
11.61462
1461977
[464492
1466008
1467525
1469041
1470560
1471079
1473598
1475119
1476640
1478161
1479684
1481207
1482731
1484255
.485781
1487307
1488833
1490361
1491889
1493418
494947
1496478
1498009
1499541
1501073
1502606
1504140
1505675
1507110
1508746
151028?
1511811
>5
'Ф?,1514898
1516438
1517978
15H51Ç

Cofcc. ICovcrf.

ülft.

499
499
I JOO

IjOI

1 501
1502
1503
1504
[504
1505
1 506
1 ÇClfl

1508
1508
1 508
J 510
1510
1 5 1 1
1511
'5'3
">'3
413
'5'5
'5'5
1516
1517
'5'7
1518
1519
1519
1521
1511
1521
'5»3
1523
44
'54
1516
1516
1516
1528
1518
1519
1519
'53'
»53«
'55*
'53*
'533
'534
«535
'5J5
1536
'537
15,8

'5J8
'539
1540
1540
«54«

WA;

Coline
«S7I&73
8570174
8568675
8567175
8565674
8564173
8561671

8561168
8559664
8558160
4556655
«55549
'i í 5 3643
*55»«35
8550627
85491(9
8547609
«546099
Ч
5445
88

Ч
543°77
«54' 5

6
4

8540051
S53853«
S
537^»3
8535508

<53399»
8531475
^53°95»
852944°
•*5*79»'
8516402

8524881
8513360
^5218)9
Í5i03'6
8518793
8517169

*5'574Ç
»54*'9
$51*693
8511167
8509639
$5081 il
8506581
8505053
850352»
{50199'
8500459
849*9*7

8497394
8495860
84943*5
8492790
849 »54
Мв? '7

MSI79
$486641
(485101
848356»
848*011
8480481

Sine

6o

II
s
55
54

5?
5

г

í'
5"
49
48

47
46
45
44
43
4»
41
40
39
'8
37
36
35
H
33
3*
)'
3°
»9
28
2 7
26
»5
»4
'3
12
21
2O

Í4
1?
'7
16
'S
4
M
12

1 1

10

I

7
6

í
4
3
2

I

O

7



eg LOG. S I N K S , ícc.

9-7118393
,'/7ito49J!

I97i"5
39-7i*4695
49-7126792
'9-7UJ889

9-7130983

„Í9-7I33077

9J9'
lo 9
; -9K?:
t'3 9-7145609
}49-7147б93

597Ч9776
116 9-7151857

»Q 9'7i6oi68
9-716214

»

Sine Ditt
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10-1638911

Sécant

Verfedf.
9-1817061
9-1811466
9-1815868
9-1*30168
0-183466 e.
/1Х-9л6о
/i«4344;

/1847X41
/1451230
/1856615
(-1,460998
|-iX<i5)7H
/ 1 8 6 9 7 4 6

/|874Чг

9-1878505
9--SSHJ76
9-1887145
9-1891611

9-1Й95974
/1900336
9-1904695
/ 1909051
9-1913406
9*1917748
/I9IÍI07

9*1926454
/i->3l'7'Hi
9-1 (1 )5142
/1919481
/1945819
9*11)48155

9-I9514IJ8
9*1956819
9-1961147
9-1965473
9*1969797
9*1974118

/1978437
/1981754
/1987068
9-1991380
9-1995690
(-J999997
/1004301
9-1008605
9-2011906
9*1017104
9-1011499
9-1015793

9-1030084
9-1034373
9-1038660
9-1041943
9*1047116
9-2051506

9-105578)
9-1060058
9-1064331
9-1068601
9-1071870
9-1077136

Coverf.

Tang.

9-7957891
9-7960703
979635-3
9-796631»
9-7969130
•/797*938
97974745

97M775-"
9-7980356
9*798)160
<C79S59á4
9*7988767
,/7991569

9799437"
(/7997'7;>
9*7999970
/8001769
9-8005567
9-Soo« 36 5

9*801 1 161
9*8013957
9-8016751
9*8019546
9-8011 340
9-801513,

9*8017914
9*8030716
(/Só t» 506.
9-8036196
9*8039085
9-8041873

9*8044601
9-8047447
9*8050133
9*8053019
9-8055803
9*8058587

9*8061 370
9-806415:
9-806693 3
9-8069714
9-8072494
0-8075173

9-8078051
9-8080819
9-8-^83606
9-8086383
9*8089158
9-8091933

9-11094707
9-8097480
1/8 1 00153
9-8103025
9*8105796
9-8108566

9*811 1336
9*8114105
9*8116873
9*8119641
9-8111408
9-8115174

Cotung.

Dirt:
1811
ifi rPi) 

O
O

O
 0

0
 

Г
•

 
O

 
O

 
O

 
i

2 S Об

lSo4.

Z^OJ

2003

т Rn ï

j8oc

1799
•7*8
П(|Ч

1-*9б

1796

1/95
1794

i?93
1791

2,9'

2*-89

1788
т т 8 8

1786
17X6
J -T g 6

1784
1784
f-8-j

1781
178 í
2781
1-80

í-.

1777
1777

1775
«775
1774

1773

*77*
1771

1770

2769
17«8
t-68
1767
1766

DA

Cotang.
10-1041108
10-1039197
10-1036487
10-1033678
10-1030870
ro*ioiKo6i
10-10:5?. 45

10-2022449
10-2 .491,44

l o-.*.. ,16840
IO*2C,Í4OJÍI

10*20112 53
10*2008431

io*i.:>.\56-;o
10-20.4830
lo-íjoo-ijo
10-1997:31
10-199443)
10-1(191635

10-1988839
10-1986043
10-1(^3248
10-19804^4
10-1977(160
10-1974867

10-1972075
io-i9()()t84
10-1906494
u, 1963704
10*196091 5
10*1958127

10*1955339
10*1952553
10-1949767
10-1946981
10*1944197
10*1941413

10*1938630
10-1935848
10-1933067
10-1930186
10-1917506
10-1914717

10-1911948
10-1919171
10-1916394
10-1913617
10-1910841
10-1908067

10-1905193
10-1901510
io-|«99747
10-1896975
10-1894104
in-rRoi4*j4

10*1 888664
IOMÍ85895
10-1883117
10-1880359
10-1877591
10-1874816

Tang.

Coverf.
9-6711715
9-6719445
9-6717165
9-6714884
0*6711602
9*6710319
0-67080)6
9'6;"575i
9*67034(17
9*6701 iSi
9-6698895
9*6696(107
9-61,943 1 9

9*66920 )r
9-6689741
9-6687450
9-6685159
8*668.86;
9-6680574

9*6078181
9-6675986
9-667364!
9-6671395
9*6(>6((O9b
9*6666X01

9-661,4502
9-666110}
9-6659903
9*6657603
9*6655301
9-6652999

9-6640696
9*6648391
9-6646087
9-6643781
9-6641475
9-6639168

9-6636860
9-6634551
9-6631242
9-6629931
9-661761.1
9-6614309

9-6611996
9-6610683
9-6618368
9-6616043
9-6613737
9-661 1411

9-6609103
9-66o6-St
9-66044 •>(>
9-6601146
9-6599814
9-6497504

9-6595181
9*65918.48
9'659053-;
9-6588110
9-6585884
9 -6583448

Verfedf.

Secant
io-07i5;«5
10-0716585
10-0717375
10*0714166
10*071895*
10-071 4t9
10-071054!

0-0711334
0-0712117
0-0712921
0-0723714
0*0714510
0-0715305

0-07261 о ï
o-o~2ó8í)7
0*0727694

iov>7i849<
10*0719189
10*0730087

10*0730886
10*0731686
10*0731486
10-0733186
10*0734087
10*07)4888

10*0735690
10*07.56493
10*0737296
10*073^099
10*07389 Ч
IO-073970Í

10*0740513
10*07413-9
10-0741115
10-0741931

1-Г0743739
10-0744546

•°-°745354
10*0746163
10-074697»
10-0747781
10-0748591
10*0749403

1 0-07501 lJ
10-0751016
10-0751839
10-0731651
10*0753465
10*0744279

10*0755093
10-0-45908
10*0746713

10-0757539
10*0758356
10-075917.3
10-0759990
ю-о7Ъо8ос
10-0761617
10-0761446
10-0763166
10-0764086

Cofec.

D.

790

rfi
7»!

793

794

796

106

79»
798
799
Soo
«on
800
Soi
Soi
Soi

Цп-f

R.*))
801

И
Но-;
8об
go«
ЯоА
8о8
807
8оВ
8o,
309
810
Kin
AU
Sn

«It

в«э
8u
Si4

8,4
Sl4

*'34 M
8-6
«17
817
»П

gio
SiS
819
8to
«10

Ü.

Coline ï

9184105)60
9»834-S S9

К
§180251 5,-
01794-Í9 54
91781. об 53

•9177^73 52
•9177079 51
•9176285 50
9175490,49
917460548

9173899
•9173'o-i
•927130*
•9171509
•9170714
9169911

916911,;
•916^314
9207514
9266714
9 * < > 5 9 * 3
9 2 6 5 1 и

9264310
9163407
9161704
9261901
0161096
*()l6oiql

91594S7
• ".58681

9^57875
9157069

9»56l6|

9»«; 4454
9154646
9*53837
9153028
9151118
9151408
915050,-
9249786

•9148974
9148161
9147349
9146535
914-; 7: ï
924440-
9244092
9t43l77
9>4*46l
91416)̂ 4
9i4°8l7
-9140010
9*30191
9*3*373
9*37.S54
9*J*"34
9*35914

Sine

47
46
4?
44
43
41

4-
40
34
3»
37
36

)•;
34
u
3»
31
3"

*?28
»7
26

»í
»4

«3
li
il
10

«9
18
17
16
V5
Ч
I ;

11

1Г

Ч
8
7
6

S
4
3
г
i
0

/

ç 7



'Tab. IO
Plft-|PoTçrf-| Cofec lïïb ^otang. Sécant Verf. DifftColine

-8360785
1-8352565
Г 1 344354
1-833615*
'•8327959
1-8319774
1-8317599

494076
498112
502350
506490

6510631
6514774
6518918

o•5388848
•537*054

54̂ 0499
5481932

548779,ч*4*
2431
'43

549JÒ9C

5.49')95
5COÍJ79

• *43<

5507236
5509663
5512091
55 '45 'Ь
5516944

551Г795
5524*20
5516645

5541182
5543603
5546oí4
554S4441
5550X64
5553i?î
5555702

5561956

55*537?
5567790

70106

579*65

*$Î*JÎ?
45*'934
4519501
4517068
4514635
4512203
»50977*

1-8295274
1-8287125
1-8278985
1-8270854
826273»

651306^
527211
6531360
65355"6539663
6543817

'5359494
•53497*7
•S339969

•'9*3633
•19*5886
•1918142
•1930399
•19326^8
•1934918
•1937181

613294
614879
616464
618050
619637
62/225
622813

•5330219
•53*0479
-5310746
-530I02
-5*9'i"
-5281602

•1939446
•1941712
•1943980
•1946251
•1948523
•1950796

614402
625991
6175»*
629173
630764
63*157

1-8254617
1-824651?
1-8138416
1-823032!
1-8222249
l-SlIAITÍ

6547972
6552129
6556287
6560447
656460
6568771

-517 J 904
-4261115

•5*5*535
1-5141863
1-5133200
-5223545

•Í9ÍJ071
•1955350
1-1957629
1-1959911
1-1962194
1964479

63395o

635544
637138
63873
6403 зс
641926

»5"734í
4504910
450248
4500050
44976îi

-8206118
-8*98065
-8; 9002;
-8181985
-8173958
-ti 65941

6572937
6577103
6581171
6585441
6589611
659378

•5*'3*99
1-5104261
1-519463^
-518501.4
-5175400
1-5165796

-1966767
-1969056
-1971346
-1973639
-1975934
1-1978230

6435*4
645122
646721
648311.
1649921
651521

4492764
î°337

-.57909
4485482
Wa3ù56
4480630

-8149929
1-8141937
'•8I339Í3

1425 4472*0.5 1-8110051
4475780 1-8102101

80941614473355

4468508
4466085

**** 446124°

rf*/8
445ß397
4453976,
1*5*5562410

H394
44370*4

443**ID

44*9794

lit H'«44
,
' 77* »

í»*"

659796
6602136
66063 J3
6610492
6614673
6618856

1-5156201
1-514661
1-5137036
1-5127466
1-5117905
1-5108352

1-1980519
1-1982819
1985131
}9«7435
&98974I

1-199204

(653'*3
'6547*5
1656328
1657932
1659537
6ÄI 142

1-80783
1-8070388166439;

6613040
6627225
6631413
6635601
6639702

£-5098807
1-5089271
'•5079743
1-5070224
1-50607 I:

1-5051210

'•Í994359
1996671

1-19989*5
1-2001300
1-1003618
1-200593

66274Í

1664354

66596;

1667570

166917!

167078$

1-110624X1
1-8054581
ï -8046 69 f
j •'Воз 8809
1-8030931
1-8013070

6648178
6652373
661657
66607/1
66649,6̂
6669171

1-5041716
1-5032129
1-50227
1-5013281
1-5003821
I -4994367

1-2008258
1-2010581
1-1012907
»•101523
1-201756;
1-201989,

I67239S

1674009

1675620

167723

1678845

1680451

1-8015213

1-799952
1-7991693
1-7983869
ï •797605'

667337
667758,
668178
6685995
669010.
6694417

'49349Í3
1-4975486

1-4956637
1-4947225
»•4937812

I-202Í126

1-2024(61
1-201689!
1-202923

'•*.ÇJ'Í77

1683688
168530-
1686924
1688537
1690155

$8'58
587
588
588589
589
59'
59«
59'
593
593
'594
•594
1596
596
59''
5'J8
.598
59У
599
1600
160
1602
1601
160;
l6o<
160 1
1605
1606
1606
1608
1608
(608
1610
»61
161
161
1612
161
161
161
161
1616
161
161-
1618

386706
385121
383536
381950
38036}
37»775
377/8?

37559«
374009

370827
369236
367643

г
í
о
а

4«
366050
364456
362862
361266
35967"
35807

8356476

353*79
$35168«
350080
8348479

346877
345*7.5

8343672
{342068
8340463

338*5
1*337^5*

'Ч1

83343"
83зо*2г
8jí")»ll

8327602
8325951
8з4з«о
8312768
8311155
831954

8316311
831469
831 joi
131146
(30904

1-7968147
i-7Í6oA4i
«•795*6*1

6(198630
67028^5
670706?

-491841 1-2036161

«»7379^794*876 «7' "$»
44*4964?
*>»549

1-4909659

6719721
1-4890925

157°

1-104095!
1-20433°!
1*204 j í 6O

1-1043014

»691774

»69663.
169815
»69987

«7*3944
8169

731396
6624

1-4872223
1-4862884
'•4853554
1-484413
1-4834916

1-205037'
1-105271!
1-10550$'
«•205745,
i -1059! i,

106217;

170150

I7
«70637
170799

i6 iç
lézc
161
162
162
162
162

830821
(30660
830498
830336
830174
830012

ЖЯ&
162

1̂9850
829687
8195*5
81936»

»19037
Verf. Taw. Covert Ш Sine



Î3 LÖQ.
Ш: Verfedf.l Tang, БШ

, «c.
üotang. ( CoverAj Secant | D.f Òoi

'3
9-7388201
9-7390120
9'7391055
9-73939*0
9-739С904|
9-7197827
9-739974*!
9-7401668

9-7405 S°5
г4'>'74°74-"

Sine

9-7366918

9-737<-'799i
9'737*7'7;

9-7378546

9-7409337
it,

H

i l
3t

Ir 74*461 б
N</7. -

9-74^014
9-74.П9»'

зл.
37:
3»
39
4"
4i
4:

Î3
+4J9-744Í498

h'7447390

49Í
^7453056

''•7454943
9-7456818
'»•7458711
9-7460595
9-7461477

4-7466137
'

'•7473743

1944
1944
1941
1941
1940
'9j8;

'936,
•935
'933
'933
•9J1
•93°|
«9*8[
I928J
IQ16I

1915
1914

'9Í3

1911
(910

1918
19(6
1916

•94
'9'3
1911
9М
909J
•9°8|

1907!
1906!
1904
•9°3

(goo

i»97Í
1896
'895
l »94
1891
1891
1890

1884
1883'
1881
1881

9
1878
r«77
1876
1875
1874

Coke.
10-16389(2
10-163696819
io*ie35ol4J9
io-i633o8if
10-1631141
10-2629201
10-161716319

10*162531?
10-1613389
10*162145419
10*2619521

10*16/1799
10-1609871
10-1607945
г 0-1606020
10-1604096

9-i «3*383]
9-2136611
9-11408541

'45»»4|
9-1149311

10-2601173

«°-*59833*
10-2596413
10-2594495
(Q-1591 ii79

i-(9oft(>3
10-1588749
10-1586836
10-1584925
10-2583014
10*2581105

9-1161981
9-116*6199
9-1170416 9
9-117^030
9-2178842

(o-2579«97
10-1577190
10-25753*49
(o*i

S
73

4
8of

io-»^7i577
10-2569675

«-2567774
io-i

5
6-S74J

10-1563976
to'2í6:.->79
lo 2560(83
10-155828«

,10-1556394
10-2554502
10*15516(0
I O ' 2 ; 5 0 7 2 , >
10-1-488-1
10*11,46944!

ï о-г 5450 5 7
10-1543'71

io-i54(i88;
ю-15394°5
10-2537523
10-253564-

1
'

10*1533763.
10-2531885
(0-1530008
'10*1518(31
10*1516157
10-2514383

Secant

9-tö77'36|
2081400
1085661

9'io899--o
9-1094177!
9*1098431

•2102684)9
9-2106934
9*lííl(8i
•l ((5428

9-1(19671
9-2123912!
9-2128/51

,9-81445(6
9-8(47177
9-8(500361
9-8152795
9-8-5S554
9-8158311

9-8(61068"
9-8(63824
9-8166581)
9-8169335
9-8172089
9-8Í-484-.1

1/21377609-8177.-5-77595
9*8180347!
9-8183098
9-8185849
9-8188599
9-8191-48

9-1183052
9 - 2 1 8 7 2 5 9
9-1191464
9*2195668
9-2199868;
19-2204067

•2108263
'121145a
•1116650
•1:10839
•1125027
•2229112

'!13339б!
'"37577
'"4-755
•2245932

2162617
•nA-i'/Si
2270946!
227510-

<)-lt7<.)2(i6|9-í-

9-1183423
9-118757?

9-l3oool9
9 -l 3041 •> 5;

Corerf.

./8125174
9-8127939
9-813070
9*813346

•/8 «38993
J-8'4'755

176-
»76$.!
!*7«4|'176-3
2762
27622761
2761

9*8194096
9-8196844
Í9'8i99592
[9*8202338
|»*8ÎOjo84|
9*8107819

»757
1756
Ii756
|*7S5
!»754
!*753
« 7 5 3
••75

г749
743

2748
г 74й

9*8 not; 741
9-8113317]
9-8ll6o6o]
9-8218803
/8211545
1/8224286!
,9-8117016!
9-8119766;
19-8131505
Í9-8i35244
9-82 ,798,

:9-г:54279[9-Я.-4-Г | , ,

i ) I 8 i 4 ' i i ' i i

•8-5166.-
!C8-54i94Í

9'! i*R53-f
9-8168053
9-8270783
'/8ï7?54

9*13083(9
9'*3«*4<''
9-1316601
9*131
Г-13-Ч«74|9-8»*7'49

*-»9оо7|9-8*89Я74

;9-8îZ89''9
169(1

(o-i8554'4|9'6567--í«
1/6564918

lo-i 84996419-1)562 585
(o-i8472ü5|9'656o2 50
(0*18444469-6^57915
(0*184(689;

1745
»745
••743
*743|

«7,39

(0-1874826
'

(0-1869196
10*1866531
10-1Я6з;б9
io-i86iö07
10-1858245

0-1833931
0-1836176
о-18з3410

0-1830665
o-i8i79' '
о-(815«5Й

9-6553242
•6550904
•(.548566

19-6546117'
•6543887;
•6.541546,

0-1811405
0-1819653
0-1816902
0*181415'
0-1811401
0-1808652

9'(.539lfl4
9-6S36g6i
'9-65345'»
19-653-'174

•6529829

0-1805904!
0-1803156!
0-1800408
0-1797662
0-1794916
0-1792171

ь-17894*6
0*1786683
0-178394°
6*1781197
о* (7 784.5 5
"•«77';7'4('

0-1772974
0-1770234
о-(7б74')5
0-1764756

-"'•'756545
o * f ? 5 j S o 9
0-17510741
,v r 74^-40
o-i 7456 ̂ 6,

l o-1 74114
l .TI 73740'
10-1734677
0-1731947

10-1729117
10-1716487

Io-i7237$9|9
1.1*1711031
10*17(8304

(0-1711851
10-17(0116

./657657.
9-657414!
9-6}6i9i4J(o*o76

1-6515136
1-6511789

5-6510441
•6518091;

9-6515741
•6513,91

1-6511039'
•6508687!
'•6 5°6334

9-65039801
9-6501625

•6499269

•64969'3
•&49455'1

•(>49si97
1-6489859
•64874.79
1-6485118

•64780-1
•^47 ̂ '^7
>Г'47.П Ч

/(.468-7

|9**459''97
•9'б4'б72б

.. 6454Н5
|9'б45'98з
<)-б449'ч<.-
9-644713*
9-6444801

ю*О7б49°7
10-0765718

1O-076S55' '
10*0761171,
(o*o76»l9ÇÍ
10*0769014

10-0769842
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1-7060867
1-7054010
1-7047160
1*7040318
1-7033482

1-7019831
1-7013016
Secant

Tang.
7002075
700(141 1
7010749
7015089
7019430
7023773
7018118
7032464
7036813
7041163
7'455i5
7049869
7054214
70585«!

7067301
7071664
707^028

7084763
7089133
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I-69I8326

1

1-691161:
1-6904907
1-6898108
1-6891516

1-6884830
1-6878151
1-6871479
(-6864814
1-6858155
1-6851503
1-6844857
1-6838119
1-6831586
1-6x24961
1-6818342
I-681I7}0
1-6805114

'•6798515
1-6791933
1-6785347
/•6778768
1-6772195
1-6765629
1-6759070
1-6751517
1-6745970
1-6739430
1-6731897

1-6726370
1-6719850
1-6713336
1-6706818
I -6700318
1-6693833

1-6687345
1-6680864
1-6674389
1-6667910
1-6661458
1-6655002

1-6648553
1-6641110
1-6635673
1-6629243
1-6611819
1-6616401

Secant

Tang.

7165415
7169871

7174318
7178767
7283218,

728767-
7291125

7296582
7501041
7,0550.
7309963
7314428
7318894

732^362

73^7X32
73.U303
73i

u
777

734И53
734573-
7350210
7354691

7359'74
7363660
7368147
7372636

7377117
7381620
7386115
7390611.

7395 ""
7399611

7404113
7408618

741344
74'7бзз

74« '43
7426655

743117"
7435686
7440104

744474
7449

1
4<>

7453770

7458196
7461824

:4б7354
7471886
7476410
7480956

7485494
7490033
7494575
7499 "9
7503665
7508111

7511762

75'73l4
7511867
7516413
7530981

753554'

Cot an.

Cotang.

»•37Ö3"«9
«'37S5433
1-3746994
1-3738591
1-3730195
1-3711806
1-J7442}
•'•3705047
1-3696678
1-3688315
'•Зб7995

(
>

1'3б71б|г
1-3663267

''3Û5493 '
1-3646602
1-3638279
1-3629963
1-3621653
1-3613350
1-3605054
1-3596764
1-3588481
1-3580104
'•357'934
1-3563670

'•35554'3
1-3547162
'•3538918
ï '3530680
1-3522449
1-3514214

1-3506006
i-3497794
1-3489589
1-3481390
1-3473198
14465011

1-3456831
1-3448*5»
1-3440491
1 '34Î*33 »
î '̂??
1-3416019

1-3407888
'•3399753
1-3391614
«•3381501
'•3375386
1-3367176

1-3359171
«•335«°75
'•334*984
'•333490C
1-3316811
1-3318750

ï -33 «0684
1-3301614
''3*9457«
1-3186514
1-3178<.8з
1-3*70448

Tang.

Secant

l-236ob»O

1-1363293

1-1365909

1-2368521.

|-237tI46

I-1.Î7Î763
''

2
37б393

1-2379019
1-2381647
i-..

3
8
4
27>>

1-138691 1

1-238954'
1-2392183

1-2394^13
i -239746."
l -2400 loi
1-2402754
1-2405401
1-2408052

i -241 070̂

'•*4'3359
1-1416016
1-1418675
1-1411336
1-2423999

1-2416665
1-2419,3;
1-247200;
1-2434675

'•1437349
1-1440011,

1-2442704
1-2445385
1-144̂ 069
/1-Z
45°754

'•»45 344*
1-1456131

1-1458813
1-1461518
1-2464114
1-146691^
1-1469614
1-1471317

1-1475011

1-147773°
1-1480440
1-1483151
1-1485866
1-1488583

1-1491302
1-1494013
1-1496746
1-1499471
1-1501199
1-1504919

1-1507661
14510396

'•*5«3'33
1-1515871
1-1518613
1-1511357

Cofec.

Verf.

1909830
1911540

'9>3i5'
1914963
1916675
19183^8
19201:11

1921815
1923530
1915246
1916961
1928679
19,0397

1932115

'933834
'935554
'937274
1938995
1940717

14142440
1944163

'945887
19476 r I

1949336
1951062

1952789
1954516
1956244
1957972
1959701
1961431

1963161
1964893
1966615
1968358
1970091
1971815

1973560

'975J95
1977031
1978768
1980505
1981144

1983981
19857«

19874*1
1989103
1990944
1991686

1994419
1996173
1997917
1999661
1001407
1003153

1004900
1006648
1008396
1010145
1011895
1013645

Coverf.

Dift.

1710
1711
1711
1712
1713
'7'3
174
1715

I7
i6

1716
'7«7
1718
1718

1719
1710
1710
'711
1711

1713
1713

17H
1714

•«7*5
1726

'7*7
1717
171«
1718
1729
1730

'73'

1731
'731
'733
«733
'734
'735

'735
1736
'737
'737
'739
'738

1740
1740
'74'
174«
'74*
'*3
'744
'744
'745
'745
•746
'"47

1748
1748

«749
1750
1750

Diit

Coíine

8090170
8088460
«086749
!о8соз7
8083325
8o8i6u
8070899

8078185
8076470

8074754
807303S
Í07132I
$069603

8067885
8066166
5064446
(062726
{061005
1059183
1057560
8055837
8054113
[051389
[050664
8048938
{0471 ir
1045484
«04 )756'
5042018
5040299
^038564
8036838
8035107
8033375
[031641
[019909
[0x8175

[016440
[014705
[011969
[02/232
[019495
8017756

Ioi6oi8
[014178
[011538
'0,10797
[009056
8007314

8005571
!oojíi7
íooioSj
[000338
7998593
7996847

7995 '°o
799335*
7901604
79»9«jj
7988105
798635,5
Sine

6o

It

%
55
aí
53
52
51

5°
49
48
47
46
4 í
44
•И
42

4'

4°39
J»
37
3
6

Î5
34
33
3*
3'
3°
2928
1716
ч
ч
13
11
21

IO

'9
la

«7
16
'5
'4
>3
it
il
IO

9
8

7
6

5
4
3
*
i
о
)

5J



LOG. S I N K » , &c. tin)
Sine Uiff Cofcc. Verfedí Tang. Bi* Cotanjb Coverf. Secant D. Colibe

9-7693915
9-7695661

9-7699134
9'770o868
9-7701601

9'77°4J32
9-7706063
9-7707793
9-7709532

1738
1737
173&
1736
1734
'733
173'
I73í
1730
1729
1727

- P'
i '49

5 9
I6|c;
I

18

•9

-7714702
-771641*
-77IÜ150

-772IJ93
9-7723 JT4

1726

1724
1724
1721
1721
17»!

io-23078i3 (
10-1306075
10-1304338
10-1302602
10-1300866'
10-1199131
1о-1*97до-у
10-1295668
10-1193937
10-1191107'
10-1190478
10-1288751
10-2287024!

0-2285198!
10-2283574]

9-1813834
9-181771^
9-1811603
9-1815484
9-1819364
9-1833141

/8615167
8617913

7-8615887
7-862854'

9-2837117
9-284099C
9-1844862

9-1848732
9-1852601;
,(•285646'

9-8631195
9-863384«
-8636500

9-8641803

j-864444

M,
l'î
« 3 9
У 9

9-77 25033
772U75I
-

1718
1717

-7730185
-77319°°
-7733614

»*9
J7
»8
19
3o;

9'773531

-7737039
'77 3S749

9-774°459

»•774558з|
)7747i8fe!

-- 9-7748993
H 9-7750697
359-77513993£ 97754101
38

9-7757501
-

: » "5/501

ЙВЭДsgsgs
J3 9-7765983
*» 9-7767676
J5 9.-77б,з69

J6 9777Юбо
J'9777*750
•g 22ZZ4439,
*997776ri8
^7777815,

I' 9777950Ï,
J1 9-77Kll8fi l

" 9-778187
tZZ!iss

J5 97786135
*9-77879ïg

9-778,5,6
"9-7791175
H 9-779*951

^£2224«M

1715
«714
'7'3
1711
/710
1710
1700
>7°8
1707
1705
1705
1704
1701
1701
«700

1700
«698
1698
1696
1696
"94
'«93
•«93
1691
1690
.68n
(68,
r687

i486

r «í r

io-n8oii8
10-2178407
10-1276686

10-2174967
10-1273249
i* 0-1271532
10-2269815
10-1268100
10-1166386

9-1860330
9-2864191
9-2868053
9-28719«'
9-2875768
9-1879611

9-8647105
9-8649755
1-8651404

9-8655053
9-8657701
1-8660350

9-1883475
9-2887316
9-1891175
9-1895022
9-1898867
9-190171

9-8661997
9-8665644
9-8668191
1-8670937
9-8673583
9-8676118

10-1164673
10-1161961
10-1161151
10-1259541
110-1157831
10-11561*4 9-1915731

9-1906551
9-1910391
9-19141
9-291806;

19|9

9-8678873
9-8681517
9-8684160
9-8686804
9-8689446
9-8691089

2656
îA55
l655
2654
1654
1654
2653
1652
2652
2651
2651)
2651
650)
»649!
1649)
26,
26,
*647
1647,
'«471
1646
,1646
1645
2645

,1644
1643
1644

10-1387390
10-1384733
104 381077
10-1379411
10-1376767
0-1374ЧЗ

104

9-6151135
9-6148755
9-6146175
9-6143793
9-6I4IJH

9-6138*17

0-0910424!
0-09113411
o-o9i«ioo{
:o-o»23i8of
.0-0914099;
:o-09i5Oio(
10-0915941

0-I3&8Ü05 9-01
1366151 9-61.11171

9-61188850-136350'
0-1360848 9-6116397
0-115X147
o-i 15^546

9-6113908
9-6111418

0-0916861
0-0917784
0-0918707
0-0919630
0-0930554

ии19*°)
í« H
it

R*'
911

9-9079576

9-9076810
9-9075901
9-9074980
9- 9074059

9*4

0-09 31478l9** 9

0-135024^;
^•П47!9Ь\Ч

10-1344947
0-1141198»

10-1339450)

10-1337003)9
o-l

10-1331709)9
Ю-
IO'I3»64I7|9
04J13771

9-6116436
-6113944

9-6111441
-6108956
4-6106461

0-0931403
0-0933319
0-0934155
0*0935181
0-0936108
0-0937036

-6103965
-á jo 146
-609897

13435Т>'а'о14б9|
0-0937964

13*9.00 з|9'6о»447*
9-6°93V7*
:»-Ьо9147*|

°-°939**J
0-0940753
0-094(6831
0-0941614!

164,

;o-i3iiti7l9-6oS897i
10-1318483 9-6086468
lo-i 31584019-6083965]
10-1313196(9

10-12544179
10-1151711
10-1151007
io-îi493°3
10-1147601
IO-22

»•8694731

9-*93339°|9'8б9737«.
9-19371169-8700013
. . . . J»-*7oi653
9-19448639-8705193

,4589»|9-i94Í)684|9-87o7933,

9-»9513°Э|19-8710572
10-1141499 9'*9î631oJ9-8713*io

- -'9-8715848
9-8718486
9-8711113

^9-8713760

19-1960136]
9>*963949|9
1-1967760]

9-19715

10-1140801
10-1139103
101137407)9
(0-2135711

10-11340179-1975378]
10-113*314 9-1979184 »-8719031
10-2130631 9-1981988
110-1128940 9-1986790 »
1104117150 9-1990591

í643,
11641
1641
1641
1640]
1640
1640!
2639]

1638
163»
163$
1637
1637
1636
1636

grafei

10-13 io554|9'6o7*956
10-13079! '

-6081461
-6078956
1-60764150

10-1305*69 9"6o7394î
10-1301618 9'6o7i43<>
10-1199987 9-6068917
10-1197347 9-6066417
10-1194707 9-60*3907
10-1101067 9-6061396

0-0943546
0-0944478
0-01)4541 1
0-0946344
0-0947178
0-0948113

0-0949148
0-0950084
0-09510*0
0-0951057
0-0951894
0-0953X3»

9*5
916
916
916
9*7
918
918
9*9
930
930
9jo
93'
^3»
93*
933
933
934
935
9ÎS
93
93«
937

9-9073138
9-907 22 10

9-907H9?

9-9070370

9-9069446
-9068522

59
5«
57

Í5<>
5
4
l

52

^9-90675 9 /

9-9065745
9-9064819
9-9063891
9-9061964

dl
45[

4ii

9-9o6i036|4Í|
•»Об£107|<

19-90бо177|з9|

179-9058317

9-905454
9-90JJ5H

9-9051711
I9-9°SI.787|

35
34
И
3l

. 9-9050851
»'»0*1916
9-9048980

, »-»048043
»•»047106
»•9044168

17

10-118941» 9-6058883
10-11867909-6056370]
10-1184151 9-6053856]
10-1181314 »-60513
10-1178877 9-6048!!
10-1176140 9-604630»

0-09547W
o-oíSS^

9-9041411
9-9041470 «9

10-117360^
10-1170961
10-11

»•604J7JI
»•6041171

10-1115561 9-19(94389
10-1*6306}
io-ii6o4i9|9'i

8|9É603Í»3»

0-0960413

104)965 1^1
,944l

[94031644
9-903*701
»•»°J«757JI4|
»•S»««"?
»•9pi»868;

10-1111387*19-1998l86|9-874»*°4{
iiit8<l<>-tooi«8i e-87*48»8flio-ititi85(»-3Ooi9gt

га<П11049*|»-»оо«77404*«»-îOOJ774p-874747'
88l4l«-300»iiilM750lo

i o-115779б|9
10-1155161

очи
[io-iii8áÍ4J9-30o»iíij|9-875oioi|
10-2117.1
|If>-2

6018665
(9- 6oií 14

30(9-6013616

и«
10Ч1498»8|г6*»109о|
10-1147»

«0-0967013
10-0967

ю- 09708 ti

»•9033923
»•9031977
»•903*03 1
»•4ojio?4
»•9010116
»-90Î4 1 83

IC-111J765W
i0':i>K>84M

^•••WTf» -í-»1

.•Jû3»t74b-87*5j „
l»-3dj6o5«k-8768jiíi;

io-iieft7*5[»
10-1107047 _ __
10чю«зН9-Э<>3«)8*9»-877«441

10-114*004 9-éoijjo»]
>4»Î»37J Г*0'«
)4i3*74îîr6ool .
1-1134114 9-6oo{9i4l
>>Ujt4lÍ*-e<>03}8i:

1O-O9717*1

;Ю-097*711

lo-o^jeti
ío-d9?4<»i
104»J?5S*
10-^97651 <

dofec. ID.

9-90i«i39|
»ЧОК7189!
»-90Ä3J9



37 Deg. NATURAL SIWES, Sic, Tab. Ю
Г

о

2

3
4

6

7
8
9
1C

(2

'3
"4
»5
i6
17
18

'9
1C

21

22

'3
ч

lé
»7
i%
*9
3e

3'
3»
33
34
35
Ë
37
3»
39
40
*l
**
43
*4

Ü
»7
í!
w
5°
5»
1»
U

55
5«

12

ï

Sine
6018150
6020473
6021795
6025117
6027439
6029760
6032080
6034400
6036719
6039038
6041356
6043674
604̂ 99 i
6048308
6050624
6052940
6055255
6057570
6059884
6062198
6064511
6066824
6069136
6071447
607375*
6076069
6078370
608068«
6082998
6085306
6087614
6089922
6092229
»094535
6096841
6099147
6101452
6103756
6106060
6108363
6110666
6112969
6115270
6117572
6119873
612x173
6124473
61*6772
£119071
6131369
6133666
6135964
6138260
6140556
6141851
614547
6147441
6149736
615*019

1ф\;
Cofiae

IM.

2323
2322
2312
2322
2321
2320
2320
2319
2319
2318
2

3
lX

*3'7
2

3
17

2316
2316
*34
*3"5
2314
2314

2313
*3'3
2312

*3"
23U

1311

2310
2310
2309
2308
2308
2308
»307
2306
2306
2306
2305
2304
2304
2303
»303
2303
1301
1301

1301
2300
2300
"99
2199
1198

"97
1198
229<

1X96

1296

1191

2*95
«94
«93
«93
«9J

biff

Cover!.
3981850
19795*7
3977105
3974883
3972561
3970240
1967920
1965600
1963281
960962
3958644
3956326
3954009
3951692
394937'
3947060
3944745
394*43̂
3940116

3937802
3935489
3933'76
3930864
39*8553
3926141

39*393'
3921611
3919311
3917002
3914694
1912386

3910078
3907771
3905465
3903159
3900853
3898548

3896244
3893940
3891637
3889334
3887031
3884730

3882428
3880117
3877817
38755*7
3873228
3870919
3868631
38*6334
3864036
3861740
3859444
3857148

3f54«53
385*558
J»JO*6

4

3*47971
3»45б78
3-84338Í
Verf.

Coiec.
•6616401
•6609990
•6603586
•6597187
•6590795
•6584409
•6578030
•6571657
•6565290
•6558929
•6552575
•6546227
•6539885
•653355°
•6527221
•6520898
•6514581
•6508270
•6501966
•6495668
•6489376
•648309̂
•6476811
•6470537
•6464271:
•6458009
•6451754
•6445506
•6439263
1-6433027
•6426796
•6420572
•6414354
•6408142
•6401936
•6395736
•6389542

•&383355
•6377173
1-6370997
1-6364828
1-6358664
1-6352507
•6 34*355
•6340210
1-6334070
1-6327937
1-6321809
1-6315688
«•630957*
1-6303461
'•6*97359
i'6aaii6i
1-6185169
1-6279083
1-6173001
1-616691;
1-6260861
••6*54799
1-6148743
1-614*691
Seetnt

Tang.

753554«
7540102
7544666
7549232
7553799
7558369
7562941

7567S'4
7572090
7576668
7581248
7585829
7590413

75V4999
7599587
7604177
7608769
7613363
-617959

76"557
7627157
7631750
7636363
7640969
7Ц5577
7650188
7654800
7659414
7664031
7668649
7673270

7677893
765(2517
7687144
7691773
7696404
7701037

7705672
7710309
7714948
^719589
77*4*33
7728878

77335*
6

7738176
7742827
774748'
775*"37
7756795

7761455
7766118
7770782
7775448
77*0117
7784788

77894*0
7794135
7798*11
7*0349»
7*0*173
7*11*56

[Cotan.

Cotang.
•3270448
1-3262420
'3*54397
•3*4638«
•3238371
•3230368
1-3221370

•3
ZI
4379

1-3206393
1-3198414
1-3190441
1-3182474
i-3i745"3
1-3166559
1-3158610
1-3150668
i'3H*73'
1-3134801
1-3126876

1-3118958
1-3111046
1-3103140
1-3095239
1-3087345
I-3079457
1-3071575
1-3063699
1-3055828
1-3047964
1-3040106
'•3°3"54
1-3024407
1-3016567
1-3008733
1-3000904
1-2993081
1-2985265

1-2977454
1*2969643
1-2961850
1-2954057
(•2946170
1-2938488

1-2930713
1-2912943
1-2915179
1-1907411
1-2899669
1-2891911
1-2884182
1-2876447
1-1868718
1-2860991
1-1853277
1-284556*

1-1837860
1-1(30160
fi8**46<
1-2814778
1-280709-
l-2l

W
4ti

Tang.

Secant
•2521357
• •2524102

1-2526850
1*2519601
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9-9055159
9-905784
9-906043
9-906301
9-906560
9-9068 r8

9-907077

9'907335
9-907594
9-907851
9-»»iiio9
'9-908369

Cov<tf. Cotaof.

Jltl

604
604!
603
602
603
Soi
602

601
6ol

600
1600
2600
1599
599
1599
1598
1598
1598
1597

1597
1596
1596
1596

1595
1595

1595
1594
1594
1594
1593
1593
1591

1593
1591
1591

'S*'

1591
1590
2590
2589
2589
í tia

1588
2589
t58-
1588

$

»586
2586
1586
1586
1585
»583
2584
*5«4
1584
158'
1583

feit»

Cotang.

10-1071901
livinbpipg
o- 1066694
0-1064091
0-1061489
0-1058886
0-1056185
0-1053683
0-1051082
0-1048481
0-1045881
10-1043281
10-1040681

10-1038082
0-1035483
io'io32bS4
10-1030286
10-1027688
10-1025090

10-1022493
10-1019896
10-1017300
10-1014704
10-101210;
10-1009513

IO-IOOÓ91Í
10-1004323
Ui'IOO172i]

10-0999135
10-0996541
10-0993948
10-0941355
10-0988763
10-0986170
10-0983578
10-0980987
10-0978396

10-0975805
10-097311^
10-0970614
10-096803̂
10-0965445
10-09618̂ 6

10-096»! 6 7
10-0957679
10-0955090
10-0951503
10-094991
10-094731»
10-094474
10-0941155
10-0939561
10*093698
10-093439-
10-0931811

10-091911-
10-092464
10-0914031
10-091147
10-0918891
'10-091630!

Tang.

Coverf. j
9-5*47 '39
9-5)144549
•5841957
•5839364
•583677,
•5834176
•Ŝ 'sei
•5818985
•5826387
•5*13789
•5821190
•5818589
•5815988
•5813386
•5810783
9-5808179
9-5805574
9-5802968
-5800361

9'5797753
9"!795144
9-5T91534
9'57X'>913
9-5787311
9-37!*4098

9'57bio8";
9-5779470
9-1776854
9'5774137
9-5771610
9-5769001

9-5766381
9-5763761
9-57(4 1 39
9'5758'И7
9-5755893
4-5753169

9-5750643
9-5748017

9474539°
9-5741761
9-5740131
9-5737501

9'5734*7C
9-5733138
9-5729605
9-5716970

9-374335
9-5711699

9-5719061
9-5714413.
9-3713784
9-571 »144
9-570» 503
yj 705*61

9-5703118
»•570057;
9-569791«
»•569514»

9'5
6
9*<>J5

Í-5*»»»?

V«rf«dt.

Secant

0-1034679
о-пЗДбоб
0-1036̂ 4
o-io37ftb
0-1038631
0-1039611
0-1040611

0-1041602
0-1042594
0-1043586
0-104457?
0-1045571
0-1046565

0-1047 S6i
0-1048555
0-1049550
0-1050547
0-1051543
0-1051^41

10-105; 5 39
0-1054537
10-1055537
10-104653''
10-1057537
10-1058538

to-1059539
10-1060542
Io-io6lr,4<
io-io6i54Í
104063552
10-1064556

10-1065561
10-1066567
10чоб757<
10-1068581
10-106958!
10-1070596

10-1071605
ro'JO7i6n
10-1073611
10-107463"
10-1075646
iu-107665'

104077671
10-1078684
10-1079697
10-108071
10-1081716
10-108174

10-1083738
10-108477.
IO-10ÍJ791
«0-1086809
10-1087811
10-108884

10-10898*
to- 109088
10-109190
I Ф; 109 191
10-109195

«•«094974

Coute.

)i£> Coíine

9ll988.
988
989
990
99°
99 1
992
991
991
993
994
995
995
995
997
996
998
998
998
ooo
999
IOOI
roo ï
1OOI

1003
1СЮ2

1004
1004
IOO<j

loot

1006
1007
loo;
1007
1008
1009

IOIO

1010

IOIO

loll
1012

ici;

TOI-
101;
lOIí
tor;
lOli
1016

1016
1018
1011

1019
101
foio

IO10
101

101

1*21

lot

Óiff.

9-8965311
»•89*4334
•39<'3j4»
•89613,4
•8961309
•8960379
•8959389

•i>958398
•8957406
•8956414
•8955422
•8954429
•8953435
•#952440
9-8951445
9-895041:0
9-8949453
9-8948457
9-8947459
9-89464!) i
9-8945463
9-8944463
9-8943464
9-8942463
/8941462

9-894̂ -461
9-8939458
/8938456
9-8937451
9-8936448
9-8931444

9-8934419
9'893343á
9-8932420
9-8931419
9-8930412
9-8919404

9-8948395
»•8917385
9-8916375
9-8915365
9-89»4354
9-8913341
»•«»12329
9-8»»i3i6
9-3910303
9-8919189
9-8,18174
9-8917158
9-8»|б2

4
1

9-8915116

9'>9«41о8
»•*»»3i9
»•8»iH7l
»'8911153

9-&ф101зз
»•Açcgii,
9-8908091
9-890707
9-8906049
9-8305016
1 Sine

о
9
ci
7
(j

5
4

3

i
о

•9
4
s

6
л

44
43

.1

9
<8
37
ЗЬ

35
34
\}

31
3'
30

к
iS
27
16
25
i:

1]

22

11

IO

19

l!

17
l6
15
I.
I
11

II
IO

•

T

S*



39 !JeK- NATURAL SINES, £c Tab. ю
7~

о
l
2

3
4

6

"т*
8

9
IO

u
12

'3
'4
'S
16
17
í ï

'9
20

21

Ч

»5

27
28

3f

3»
3*
33
34
35

39

4°4«
ÍÍ
43
44
4Î
46

Л

49

5°5«
Í*
53
£i
55
56

H

Ë

bine.
6293204
6295464
6297724
6299983
6302241
6304500
6306758
6309015
6311172
6313528
6315784
6318039
6320295
6322547
6324800
6327053
6329306

6333809
6336059
633*31°
6340559
6342808
6345057
6347305
6349553
6351800
6354046.
6.356292
63.58537
6360782
6363026
6365270

6369756
6371998
6374240
6376481
6378721
6380961
6383201
638544°
6387678
6389916
639»'53
6394390
6396616
6398861
6401097
6403332
6405566
6407799
6410031
6412164
6414496
6416728
6418958
6421189
Í4»34i8
6415647

Cofine

Dift

ибо

»»59
2159
2158
2258
»»57

»*57
2256
2256
"55
"54
2254

"53
2253
"53
1251
2252
1250

2251
2249
2249
2249
2248
2248

2247
2246
2246
"45
2245
1244

2244
2243

2243
2141
2141
224«

2240

2240

2140

2*39
2238
1238

»»37
2237
1236
2136
2235

2*35

1234
2233

»*33
**3»
2132
2232
1130
1231
2119
21*9

2*29

Dtà

Coverl!
3706796
3704536
3701176
3700017
369775*
3695500
3693242
3690985
368872*
36S647Z
36S42I6
3681961
3679707

3677453
3675200
3671947
3670694
3668443
3666191
3663941
3661690
3659441
3657192
3654943
3652695
3650447
3648200
3645954
3643708
2641463
3639218

3636974
36.3473°
3632487
3630244
3628002
3615760
3623519
3621279
3619039
3616799
3614560
3612321
3610084
3607847
3605610
3603374
3601138
IJ98903
3596668
3594434
3592201
3589968

3585504
3583*7*
3581042
3578811
3576581
3574353
357*«*4
Verf.

Coice.
1-5890157
1-5884452
'•587875»
1-5873058
1-5867369
1-5861685
1-5856.-07
1-5850334
1-5844667
1-5839005
«•58з.;34Ч
1-5827697
1-5822051

1-5816411
1-5810776
1-5805146
1-57995"
1-5793902
1-5788289

1-5782680
1-5777077
I-577I479
1-5765887
1-5760300
1-5754718

1-5749141
«'5743570
1-5738004
'•573*443
1-5726887
1-5721337

1-571579»
1-57.10252
1-5704717
1-5699188
1-5693664
1-5688145

1-5681631
1-5677123
1-5671619
1-5666121
1-5660628
1-5655141

'•5649658
1-5644181
1-5638708
1-5633241
'•5627779
.••5622322

1-5616871
i-56ir424
1-5605982
1-5600546
1-5595115
(-5589689
1-55»41бЯ
«-557Í852
«-557Î44*
«•5568035
1-5561634
1-5557238
Secant

Tang.?
8097840
8101658
8107478
8111300
8117114
8121951
8116780
8131611
8136444
8141280
814611«
8150958
8155801
8160646
8165493
8170343
8175195
818̂ 049
81849»;
8189764
8194615
8199488
8104354
8209222
8214093
8218965
822384̂
8228718
8*33597
8238479
8243364
8248251
8253140
8258031
8262925
8267821
8172719
8277620
8182513
81874*9
8292337
8197247
5 301 i 6o
8307075
8311991
8316911
8321834
8326759
8331686
8336615
8341547
8346481
8351418
8356357
8361298
{366242
8371188
8376136
5381087
8386041
8390996

Cotan.

•uang.m1-23342921-23269611-23:96341-23113131-13049971-11976871-22903811-22830811-22757861-21684961-226121 1
1-22539321-224665)'1-22393891-22321251-22248661-22176131-22103641-22031111-2195883
1-21814221-21741991-21669821-21597691-21515621-21453591-21381621-21309701-21237831-2116601.1-1109414
Г-2Ю2252

1-2095085

1-2087924

1-2080767

1-1073615

1-2066468

1-2059327

1-2052190

1-2045058

1-2037932

1-2030810

1*2023693

1-2016581

1-2009475

1-2002373

1-1995276

1-1988184

1-1981097

1-I9740I5

1-1966938

1-1959866

1-1952799

'•«9457J6
1-1938679

1*1931626

1-1924579

1-1917536

Tang.

Secant

1-2867596
••2870618
1-2873663
[-2876700
1-2879740
1-2882782
1-2885827

1-2391925
1-2894977
1-2898032
1-2901090
1-29041 50

1-290721 ;
1-291027^
«•2 9 '3346
1-1916416
1-2919489
1-2922564

1-2925642
1-2928723
1-2931806
1-2934892
1-2937980
1-2941071

1-2944164
1-2947260
1-2950359
1-2953460
1-2956564
1-2959670
1-1962779
1*2965890
1*1969004
1-2972121
1-1975140
1-1978361

1-1981487
(-1984614
1-1987743
1-1990876
1-2994011
1-2997148

1-3000288
i'3°°343t
1-3006576
1-3009724
'•3011875
1-3016018

1-30I9I-84
1-3012343
1-3025504
1-3028667
1-3031834
1-3035003

1-3038175
1-3041349
1-3044516
1-3047706
1-3050888
1-3054073

Cofec.

Verf.
2218540
2230371
2232203
2234035
2135868
1137702

»»4471

224504)
2246879

2250545
2252394
2254233
2256074
2257914
2159756
2261598
2263441
2265284
2267128
2268973
2270818
2272664
2274511
2176358
1278206
1280055
2281904
"8з?54
2285605
2287456
2289308
2291160
2293014
2294868
2296722
«9*Í77
2300433
2302190
»3°4'47
1306004
2307863
2309722
2311582
»31344»

2317165
2319027
1320890
»32*754
2324618
2326483
2328348
2330115
2332082
»333949
*3358«7
2337686
»339556
Coverf

LM

1831
1832
i8ji
1833
1834
1834
«»35
1835
1*37
•846
1*38
IS^S
1839
««39
1841
1X4°
1842
1842
«843
'43
«844
1845
«845
1846
1847
«847
1848
i849
1849
185°
185'
1851
1851
1852
«854
1854
1854
«855
r85&
1857
«857
«857
1859
«859
1860
1860
1861
1862
1862
»863
1864
1864
1865
1865
1867
1867
1867
1868
1869
1870

UÏÉ.

Coline
7771460

7767797
7765965
7764131
776219̂
7760464
7758^19
7756794
7754957
775312'

77494-H
7747600
7745767
7743926
7742086
7740*44

77347«''

7731027
77*91X2
7727336

77»364»
77»«794
77«9945
7718096
7716144

77«4395
7712544
7710692
7708840
7706986
7705132
7703178
7701423
7699567
7697710
7695853
7693996
7691137
7690178
7688418
7686558
7684697
7682835
7680973
7679110
7677*46

7б735'7
7671652

7669785
7667918
7666051
7664183
7662314
7660444

Sine

Deg.

59
5«
57
56
55
il
5 i
5-
5'
5"
4V

Í.
4;
40
45
44
43

+ '
4"
i'i
3*
37

35
Ï4
33
Г-
3«
3«

*9
28

Ч
26

*s
24
23
11
21

2O

'9
18

ï?
16
'5
Ч
13
12

II

10

»
8
7
6

5
4
i
г
ï
o

S°



}Q l>pir """" Loo. biNE», ate. (.ji?)
г
0
1
t

3
4
5
6

7
8
9
10

li
•г

•7
'4
'5
Id

ï-
ih

•7
ÎO
il
22

»3

il
»5
16
»7
«
»9
30
??
32

33
34
Ï5
3o
37
38
39
*o
4i
4i

Ï3
H
+5
46
47
J»

Î9
50
Si
Si
53
îi
55
56
57
5H

J»50

bine
9-7988718
9-799017»
9-7991836
9-7993394
9-7994951
9-7996507
9-7998061
9-7999616
9-8001169
9-8001721
9-4004272
9-8005X23
9-800737:
9'«ooS921
9-4010468
'/8012015
9-8013561
9-8015106
9-8016649
9'Soi8l9i
9-8019735
9-8011176
9-8012816
9-8024355
9'8oîjSq4
9-8027431
9-8018968
9-8030504
9-S03203X
9-8033572
9-80^5 Io;
9-8036637
9-8038168
9-8039699
9-8041128
9-8041757
$-8044284
9*8045811
9*8047336
9-8048861
9-8050385
9-8051908
9-8053430
9-8054951
9-805647»
9-8057991
9-8059510
9-8061017
9*8061544
9*8064060
9-8065575
9-8067089
9-8o«86oi
9-8070114
9-8071616
9*8073136
9-8074646
9-8076154
9-8077661
9-8079169
9-8080675

Cofine

ТТТГi)lft.

1561:
1558
,558
'557
1556

'555

Ж
'55*
'55'
'55'
'549

'549
'547
'547
1546
'545
«543

'543
'543
1541
1540
'539
'539

'537
•537
изб
r
'534
'5H
'533
1531
1531
«53'
1519
'5*9
1517

'5*7
«5»5
'5»5
«5M
»5*3
1511

15*1
1511
M19
1519
'5'7
>5«7
1516
1515
'5'4
«яз»511
151»
1510
1510
1508
1508
1507
1506

Diff-

Colec.
lo-ioi 1282
10-2009711
10*1008164
10-1006606
10-1005049
10-2003493
10-1001938

10-2000384
10-1998831
10-1997279
10-199572«
10-1994177
10-1992628

10-1991079
10-1989531
10-1987985
10-1986439
10-1984894
10-19*335'
10-1931x08
10-1980165
10-1978714
10-1977184
10-1975645
10-1974106
10-1971569
10-1971031
10-1969496

10-1967962
10-1966428
10-1964895

10-1963363
10-1961831
10-1960301
10-195877»
10-1957143
10-1955716
10-1954189
10-1951664
10-1951139
10*1949615
10-1948091
10-1946570

10-1945049
10-1943518
10-1941009
10-1940490
10*1938973
10-193745̂ 6
10*1935940
10-1934415
10*1931911
10*1931398
10-1919886
10-1918374
10-19*6864
10*19*5354
10-19*3846
10-1911338
10-1910831
10-1919315

Verfedf.
9-3480205
9-348377»
9-3487337
9-3490900
9-3494461
9-3498011
9-3^01580
9-3505137
9-3508691
9-3511246
9-3515798
9'35'934

S

94<;22X:>7

9-3516444
9-3529989
9-353353J
9-3537075
9-3540615
9-3<44M4

9-354769'
9-3551117
9-3554761
9'355

S
»93

9-3561X14
Г35*5353
9-3568880
9-3571406
9-357593°
9-3579453
9'35*»974
9-3586494

9-359ÜOH
9'35935»8
9-3597041
9-3600555
9-3604067
9-3607576
9-3611084
9-3614591
9-3618096
9-3611599
9-3615101
9-3618601
9-3631100
9*3635597
9-3639091
9' 3*4» 586
9-3646079
9-3649569
9-3653058
9-3656546
9-3660031
9-3663516
9-3666999
9-3670480
9*3673959
9-3*77437
9-3680914
9-3684389
9-3687861
9-3691334
Coverf.

Tang. IDiff
9-9083692
9-9086175
9-9088858
9-9091440
9-9094011
9-9 96603
9-9099185
9-9101766
9-9104347
9-9106927
9-9109507
9-91 110X7
:|-yl 14666

9-9U7245

9-9I19824

9-91124C)3

9-9124981

9-9I17559

t/91 301Î7

9*9 '317 '4
9-9135291
9-9137868
9-9 1 40444
9-9143020
9-9145596
0-9148171
9-9150747
9'9'533»»
9-9155896
4-9158471
9*9161045
9-9163618
9-9166192
9-9168765
9-9171338
9*9' 739"
9-9176483
9-9179055
9-9181627
9-9184198
9-9186769
9-9189340
9-9191911
9-9194481
9-9197051
9-9199611
9-9202191
9-9104760
9-9107319
9-9*09898
9-9*11466
9-9*15034
9-9117601
9-91*0170
9-9111737
9-91*5304
9-9»*7в71
9-9*30437
9-9*33004
9-9135570
9-9*38135

Coung.

»583
1583
1581
1581
1581
1582
2

5
Sl

2
5
X,

1580

25X0

25X0
»579

»579
157'/
1579
2578
»57S
2

57
X

»577
»577
»577
2576
2576
»576

»575
1576
»5?

1
;

»574
»575
»574

»573
»574
»573
»573
»573
»57»
1571
1571
»57'
»57'
»571
»571
1570
1570
1570
»570
1569
1569

1569
1568
1568
1568
1568
»5*7
1567
»567
1566
1567
1566
»565

Diff

Cotang.
10-0916308
10-0913715
10-0911 142
10-0908560
10-0905978
10-0903397
10-0900x15
10-0898234
10-0895653
10-0893073
10-089. '493
10-088791 j
lO-oSS V334
10-08^1755
10-08801 76
10-087759:
10-0875019
10-0X72441
10-0X69X63

10-0867286
10-0864709
10-0861132
10-0859556
10-085/980
10-0854404

10-0851X29
10-0X49153
10-0846678
10-0844104
10-0841529
10-0838955

10-0X36381
10-0833808
10-0831135
10-0818662
10-0816089
I0'o8j35i7

10-0810945
10-0818373
10*0815902
10-0813131
10-0810660
10-0808089

10-0805519
10*0801949
10-0800379
10-0797809
10*0795140
10-079*671

10-0790101
io-07«7534
10-0784966
10-0781398
10-0779830
»00777163

(0*0774696
10-077*1*9
10-0769563
10-0766996
10-0764430
10-076186;

Tang.

Coverf.
9-5689987
9-5687338
/56X4688
/5682037
9-5679385
/567673»
/567407«
9-5671423
9-5668766
9-5666109
/5

6Ь
345'

9-566079»
9-565X132
Г5"5547'
9-5651809
9-5650146
9-5647482
95644817
9-5641151

9-5639484
/5636X16
9-5634147
9-5631477
9-5628X06
9-5626134

9-5613401
,/562073;
9-561X112
Г5

6
'543

6

9-5'"»759
/5610080

9-5607401
./5604711
9-5601040
(
Г5599358
9*5596675
9-559399*

9-559'3o5
9*5588619
9-558593»
9-5583»44
9-5580555
9-55778б4

9-5575-73
9*557»48'
9-5569787
/5567093
9-5564398
9-5561701

9-5559004
9-5556306
9-5553606
9*55509*6
9*5J48»04
9-5545501

9-i54»79»
r5S4°C94
9*553738«
9*5534681
»•55Î»974
9-5519165

Vcriedf.

Secant
10-1094974
10-1095997
10-109701;
10-1098046
10-1099071
10-1100097
lo-i loi 123
10-1101150
10-1103178
10-1104106
10-^105135
10-1106264
10-1107194
10-1108315
10-1109356
10-1110388
10-1111410
10-1111453
10-1113487
10-1114511
lo-1 115556
10-1116592
10-1117618
10-1118665
10-1119702
10-1110740
10-1121779
10-1112x18
10-1123858
10-1124898
10-1115939
10-1116981
lo-i n8o»3
10-1119066
IO-M30UO
10-1131154
10-1131199
10-1133144
10*1134190
10-1135337
10-1136384
10-1137431
lo-i 1 38481
10-1139530
10-1140580
10-1141630
10-11426X1
10-1143713
10-1144785
10-1145838
(0-1146891
10-1147945
10-1149000
10*1150055
10-1151111
10*115*168
10-11531*5
10-1154*83
10-1155341
10-1156401
10-1157460

Di#

1013
1014
1015
1015
1016
1026
1027
1028
1028
1029
1029
1030
1031
1031
1032
1032
1033
1034
1034
1035
1036
1036
1037
1037
1038
l°39
1039
1040
1040
1041
1042
1041
1043
1044
"°44
1045
1045
1046
1047
1047
1048
1049
1049
1050
1050
1051
105*
1051
1051
1053
1054
1055
tojs
1056
1057
1057
1058
1058
1060
1059

Coline
9-8905021.
9-8904005
9-8902979
•̂̂ 901954
9-8900929
/88999..-3
9-8898X77

/889785̂
/8896X22
/8895794
9-8X94765
9-8X937.) d
/8892706
9-8X91675
9-8X90644
9-8X89612
9-888X580
9-8X8754;
9-8886513
9-8885479
9-X884444
9*888340*
9-8881372
9-8881355
9'?ХХо2

У
Х

9'S879j6o
9-8878121
9-8X7

7I
g2

9-8876141
9-8875102
9*8874061

9-8873019
9188-11977
9*8870934
9-8869890
9-8868846
9-8867801

9-8866756
9-8865710
9-8864663
9*886)616
9-8861568
9*8861519

9*8860470
9-8859410
9-8858370
9*8857319
9*8856167
9-88J5HJ

9-8854161
»•8853109
9*8851055
9*8851000
»•8849945
9-8848889

9-Í847831
9-8846775
9-8845717
9-8844659
9-8843599
9-8841540

Cofec. Diff-1 Sine

it

59
5 S
57
56
55
54

5-
5'
5->

Î?
47
4''
45
44
43
4»
4'
4'--
i 9
.-К
3"
3''

í 5
54
33
3»
3'
3̂
»4
2S

»7
26

»5
»4
»3
it
11
10

Чia
'7
16
'5
'4
»3
il

il
IO

9
8
7
6

5
4
3
2
I

f



40 Deg. NATURAL SINS&, be. Tab. Ю

417876
6430104
'43*33*
'434559

4 6436785
64390"
«44'*3é

Ч

«443461
6445685
6447909
6450132
«45*354
4454577

14)6459019
6461140

16

M

гб
6481414
643561$

. «487841
28 649005í

JO,

43

Sine Ditt Coven- Colec. Tang

n8
.2*7,1»6íll6
.115
>**.5
1114
2214
1113
1113

6456798
2211

646,460
6465679
6467898
6470116
«47*334
«47455'
6476767
6478984
648119

1119
1119
2118
1118
1117
1116
1117

6498903
6501114
6JOJJ1.J

«5РД4'
6509951
6511158

6516571
«5'8778
S5*09»4

JJ

I
сЖШР

555*539
35î43[5
35J1»2J3549868
3547«45
3<454*3
3543*01
3540981

3536540
35343"

3519384
3517666
35̂ 5449
35*3133

3516586
35'4J7*
351215«
3509944
350773*
1505520

«9

57144
569896
567668
565441
563115
560989
558764

3518801

3503308

I4983ÍÍ
3496676
34944*7
Î49J158
3490049
3487842

34834*8

1479016
Г347б8"
34746°*
•3471401
3470199
34*799*

I^JWj
, 34e>39
„ 1459'9»

1456990

344»'9<
344*99
344380
344160

34Î94

•5557*3*
•5551848
•5546462
•5541081
•5535706
•5530335

390996
395955
40091
40587
410844
415811

55*4970 4*0781
•5519610
•55'4*54
•550890^

•5498218
•549188!

•5487Í52
•5481116
•5476906
•5471590
•5466180
•546(3974
•5455673
•5450378
-5445087
-543980
-5434520
-5419144

'•5413973
1-5418706
•54134
-54081
1-5401937
1-539769

'539*449
5î87ii

1-538198
'•3J7«75
'•537153
1-51663»
1-5361100
'•535589:
''535°«8'
''534549
1-534019
'•5335'o
'•53*Í9*
1-532474
''5J'957
' '53 '440
1-530913!

»'S*«/?
i'5iS86i
i-Si8}48
'•5*7835

1-516*97
»•515785
'•5*5*74

Secant

415755
430730
435708
440688
445670
45065

455*43
460633
465621
470620
475«.'7
4*06 Г7
485619

495631
500640

510667

51568,
52070« i
51571
510750
535777
540807

54583
550873
55591
56095
565991

58113
586 i »5
591140
596297
60135

60641
1611484

616604

86J684

'64700
'6<|i094

8657181
86(117

«7755
68265

•5*+76J4J86S779

Cotang.
917536
1910498
1903465
•1896437
•1889414
•1881395
•«87538*
•.»6837.-!
•1861 369
485437.-,
•1847376
•1840387
•1831401

•1819447
•1812477
•1805512
•1798551
4791595
• 1 784644
-177769?
4770756
-1763810

-1749460
743038

-1736110
14719107
1471119$
14715395

708496
4701601
4604712
4687817
4680947
4674071
4667100

576084 14*60334
»653471
1646615
163976'
1631911
161607

'1619134 '
•1611400
460557
•1598747
•15919*
»5*5"
157830
'57149

• 150469'
•155789*
'1551104
•'54431
''5.3753
'15J07Í
45*J97
'151711
•'5Ю445
I50J68,

Secant

•3057261
3060451

•3063644
•3066839
•307003$
•3075159
-3076441
4079649

•3086069
•30891^
-.3092501

•3098943

•3105396
•iio86i6
-3111860
•3115095
-311833

'3'i 24820
3128066

1-3131316
1-3134568
£-313781
1-314108
•3'4434

1-315413
1-31574.1
1-31606
1*316396 »40350:
1-3167140 »40539,

140718'
-3173808

1-3177096

1-318368
1-3186976
1-3 190174

í -319488
i
'•3*°349*
i-3io68ii
l-jiioil

'4»'3444
1-3116765
1-311068

1-311674
'•313007

'•3*334'
''3*3*75
1-3*4069
»'3*4|4
Г11467

Verf. Dírt:
339556
34 '4*6
343196
345168
347040
148913
350786
351660
354535
356410
358186
360161
361040

365796
367675
3«955J
371436

*3733'7
137519«
*377o8
237896
1380848

1384617

2386503
138838
1390176
2391163

•31476041139405
•3150871

2397830
239971'

84*4°'«'

140918
141107
14(196
141486,
141676
141865
141055
14*145

jiooiSD 2414351
141614,
141114

*4î'»5»5
»5

»4J575
»4J7«5
4395*
14414«
»44Î37
»445*7
144718
»44908
»45099

870370
87187*873
î"874
875875876
S76
87«878
878879
»8o
881
88!
881
88
188
«8i
188
88
>336

188
i88ï
1881
• 8,,
89.

ill
•И189
189

'H189
'!»-189«
i»9•»»
189'
1898
'899
I90C

190

190
IJO
190

oline.
UU0444

1

658574
656704
654831
651960
651087
649114

64734°
6454*5
64359°
64174
Г,},)*)*
637960 48

636082
634204
631315
630445
628564)43

4*

624802

611919
611036
619151
617268
615383
613497
61161
760971
607837
7605949
7604060

7601170
760018
59838
7596498
7594606

59081
7588916
7587031
7585136
758j*4c

757944*
577548
575«5
57375

757i»5
716995
756805
756614
756414«

,.04 756*34

ij&ä
190
190
190
190
190

7556*3
75S47

7550»*

75470?«
^Yerf. OUD. Tang. "cofcc." 13overl Ш.Ите

Deg. 49



И

0
I
2

í ]
6

9
"о
'i
U

•7
ч
's
"6
i-
18

•9
«0

il
«í
'3
ií
»s
14
»7
»8
»9
3o
3Î
3t
33
H
's
36

u
38
J9
to
ti
ti

Ï3
H
»5
W
t?
«

Î9
Só
Si
St
S3

«i
ss
S6
S}
!8

J»ч
N

Dfcjr ' Loa. SINES, &c.

"•afie"'
9-8080675
9-8081,80
9-8083684
9-8085,88
9-8086690
9-8088,92
9-8089691
'/8091,91
9-809169,
9-8094,89
9-80,5686
9-8097,81
9-809867«
9-8,00172
9-8,0,666
9-8,03,5,
9'8, 046150
9-8,06,4,
9-8,07631
9-8,09,2,
9-81,0609
9-8,12096

rS""8j
9-81,506»
9-8, ,6, 54

9-Хи8оз8
9-8,,9зг1

9-8,1,003
»•»»ч49-8,23,65
S'8 125444

9-8,16,21
9-8, 1840',
Í-8ií9§7g
9-8,3,3,4
1*11%
£!i343Q3
9-8,35,4,
»•8ц»"
»7».
98i4o,92
9-8,4,662
9^43131
»•»i 44600
9.8,46067
'j'47534
' 5 48999

'^5°4б4Í^5i928

líl*4V

»я«Í|'Í7776
98'59l35
í^.6o6J4

Jl'î11*1
» 8, 6360,

»^«5066
Jl'ï6**1

9-sl7975
»^69429

.Cofmc

Dift.

'5°í
,504
,504
,502
,501
1500
,500

'499
,498
'497
1496
1496
'494
'494
'493
'49'
'49'
14,0
,490

1488
1487
'487
1486
«485

'484
483
'482
148,
1481
'479
'479
1478
'477
1476
'475
'474
'474
'473
'47'
'47'
1470
•469
,469
,467
,467
465
,465
1464
,463
,463
1461
1461
'459
'459
,458

»457
'457
'455
'454
'454

Diff

Cofec.

,0-19,9325
10-19,7810
,049163,6
,0-19,4811
,0-19,33,0
,0491,808
,0*1910308
,0-1908808
,0*1,07309
,0-1905811
,0-19043,4
,0-19028,8
10-190,322
,0-1X99828
10-1898334
10-1896841
104X955,0
10-1893859
,0-1892369
10-1890879
10488939,
10-1887904
,0-1886417
10*1884431
,04881446
,0-188,962
,0-18X0479
,0-1878997
,0-187751(1
,0-1876031;
,04874556

,0-1873077
10*1871599
,0-1870,11
,0-1868646
,0-1867,71
10-186,697
,0-1864213
,0-1861750
,0-1861179
,0-1859808
,0-1858338
,0-1856869

10-1855400
,0-1853933
10-1851466
,0-185100,
,0-1849536
10-1848072
,0-1846609
,0-1845146
10-184368,
10-1842114
,04840765
104X39306

10-1837848
10-1836391
10*1834934
10-1833479
10-1831015
10-1830571

Secant

Verfcdf.

9-3691334
,-3694834
,-3698271
9-3701739
9-3705205
,-3708669
9-37,14,

9-37I559»
,-37,905,
9-3722508
9-37*5965
9-37294,9
9-3732872

9'373Û3»3
9-3739773
9-3743221
9-3746668
9'37501'3
9-3753557
9-3756999
,-3760440
9-3763879
9-37673,6
9-37707,2
9-3774,86
9-37776,9
9-3781050
9-3784480
9-3787908
9'379'335
9-3794760

9-3798,84
9-380,606
9-3805016
9-3808445
9-38,1863
9-381,179
9-3818693
9-3822106
9-3825517
9-3828,27
9-3^3*335
9'3 * 35 74»
9-3839147
,-384155,
9-3845953
9-3849354
УЗ Х 5»753
9-38561,1

9'3»59547
9-3862942
9-3866335
9-3869727
9-3873117
9-3876506

9-3879893
9-3883»78
,-3886662
9*3890045
9-38,3426
9-3896806

Coverf.

Tang.

9'9»38'35
,-924070,
9*9243266
,-9145831
9-9*48396
,-92^0960
Г9*535'4
9-, 2,6088
9-9258652
9*92612,5
9*9a6i778
9-9266341
9-9268904
9-917,466
9-9274018
9-9276590
9-9179152
9-9281713
9-9184274

9-9286835
9-9289396
9-9291956
9-9294516
9-9297076
9-9299636
9-9302,95
9-9304755
9-9307314
9-9309872
9-93"4}'
9*9314989

9-93 '7547
9-9310105
9-9311661
9-9315120
9-932777?
9-9330334
9-933189»
9-9335446
9-9338003
9-9340559
9-9343114
9-9345670

9*9348225
9-9350780
9-9353335
9'9355»X9
9-935*444
9-9360998

9-93"355»
9-9366,05
,-,3686,9
9-937,2,1
9-9373765
9-93763,8

9-937887«
9-9381413
9-9383975
9-9386517
9*9389079
9-939163,

Cotang.

Diff
1566
1565
2565
1565
2564
2564
1564
1564
2563
2563
2563
2563
25(12
2561
2562
2561
256,
256,
256,
2561
1560
»5*0
25(10
2560
»559
2560
2554
2558
»559
2558
»55»
»55«
*557
2558
»557
»557
2556
2556
»557
2556
155I1556
*555

*555
*555
»554
»555
*554
»554
*553
»554
»553
»553
*553
»553
»55»
«55»
«55»
»55»
455»

Uiti.

Co tang.
,0*076,865
10*0759199
,0-0756734
,0-0754169
,0-075,604
,0-0749040
,0-0746476
,0*0743911
,0-074,348
,0-0738785
10-0736122
10-0733659
,0-073,096
,0-0728534
,0-0715971
,0-07234,0
,0-0710848
,0-0718187
,0-07,5716
10*07,3,65
,0-0710604
,0-0708044
,0-0705484
10-0702914
10-0700364
10-0697805
10-06,5145
,0*0692686
,0-0690,28
10-068756,
,0-06850,,
10-0681453
,0-0679895
,0-0677338
10-0674780
10-0671223
10*0669666
10-0667,10
,0-06645,4
,0-066,997
,0-065,44,
,0*0656886
,0-06,4330
,0-065,775
10*0649210
,0*0646665
10-0644,1,
,0-064,556
,0-063,002
,0-0636448
,0*06338,5
10-0631341
10*0618788
10-0616235
10/0613682
10-0611119
,0-0618577
10*061601,
,0-06,3473
,0-0610911
10-0608369

Tang.

Coverf.
,-5519165
9-55*6555
9-55*3»45
9'55»H33
9-5518410
9-5515706
9*5511991
9-5510276
9-5507559
9-550484,
9*550211:
9-5499402
9*5496681

9-54939S9
9-54,1236
9-548851,
9-5485786
9-5483060
9-5480333

9.5477604
9-5474875
9-5472I45
9-546,413
9-5466681
9-S463947
9-546,111
9-5458477
9-5455740
9-5453001
9-5450*64
9-54475*4
9-5444783
9-5441041
9-5439198
9-5436554
9*5433809
•/543106}
9-5418316
9-5415568
9-5411818
9-5410068
9'54'73-7
9-5414,64

9*54,181,
9-5409056
9*540630,
9-5403544
9*5400786
9-5398017

9-5395*68
9*5391507
Г5»8»745
9-5386981
9-53841,8
9-5381451
9-5378686
9'51759'9
9-5373« 5 '
9-537038'
9*536761,
9-5364830

Verfedl'.

Secant
,0-1157460
,0-1158511
10*1159582
,0-1,60643
,0-1161706
,0-1,61768
10-1,63832
,0-1,64896
104,6596,
10*1,67026
,04,68091
,0-1169159
10-1,70116
10*1,71194
104,72361
,04,73431
,0*1,7450,
,0*1175571
,0-1,76643
,0-11777,5
,04,78787
,0417,860
10*1180933
(O4IÏ2O08

,04183081
,0-1184158
,0-1,8,134
,0-1,863,1
,0-1,87388
10-1,88466
,04,89545
10-1190414
10-1,91.704
,04,91785
,0-1,93866
,0*1(94948
,0-1,96030
10-1197,13
,0-1198197
,0*119918,
,0-1100366
,0*110,451
,0*1201538

,0*1103615
,0-1104 713
10-1205801
,0-1106890
,0-1207979
,0-1209070

,0*1110160
,0-111,151
10-1212344
,0*11,3437
,0-1114530
10*11,5614
,0-1116719
,0-11,7814
10-12,8910
,0*1110006
10-1121,04
IO-I1221O1

Cofec.

.<*«<>>
Diff
,061
,061
,061
,063
1061
1064

o
o

o
o

o
o

 
о

г
Г

о
о

о
о 

o
o

o
o

^
o

o
 

0
0

0
0

0
*

0
 

o
o

o
o

o
o

 
o

o
o

o
o

o
 

o
o

o
o

o
o

 
o

o
o

o
o

o
 

o
o

o
o

o
 1

L)iW

Oofine
9-8842540
9-884,479
9-8840418
»'S»?«*1

9'8íj»t»4
9*8»37J3i
9*8836168
9-8835,04
9*8834039
9*8831974
9-883,908
9-883084'
9-882,774

9-8818706
9-88*7638
9*8816568
9-88*5499
9-8814428
9-88133,7

9-8822285
9-8811213
9-8820,40
9-8819067
9-8817991
9-88,6918
9-8815841
9-8814766
9-88,3689
9-88,26,2
9-881,534
9-88,04,5

9-8809376
9-8808196
9*8807115
9-8806,34
9*88059,1
9-8803,7,

9-8802887
9-8801803
9-88007,9
9-8799634
9-8798548
9-8797462
9-8796375
9-8795187
9-8794199
9-87931,0
9-8792011
9-8790930

9-8789840
9-8788748
9*8787656
9*8786563
9-8785470
9-8784376
9-8783181
9-8781,86
9*878,090
9-8779994
9-8778896
9-8777799

Sine

60
59
58
5?
i*
55
54
53
5*
5»
5^
49
48

47
4*
45
44
43
4*
4'
40
39
3»
37
36

35
34
33
3=
3'
3°
*9
28
17
26
»5
*4
»3
22
2,
2O

'9.
1 8

'7
I(S

'5
'4
'3
,2

11
IO

9
8
7
ft

,
4
3
ï
I
0

/
1 — T t ueg. 4q



4' Oeg.

о
I
f
Э
4

6

8
9
10

li
II

«3
M

fi

•7
18

'9
10

»1
К

13

Î5
t<
»6
17
j8
J9
3°
3'
3*
33
34
35
3<>

S
39
40
4«
îî
43
44
+546

§
49
5°
S'
S»
53
54
Si
5<-

í?

§

tiine

«$fe
4564980
«567174
«5*9367
6571560
* 5 7175»
6 S 7 5944
«578135
65803*6
«581516
6584706
6586895

«Ŝ oB'j
6591*71
«593458
4595«45
6597831
6600017
6601101
6604386
«606570
6608754
«610936
6613119
6615300
661748»
6619661
6611841
66110*1
6616100
6618379
«630557
8631734
«634910
6637087
6639161
6641437
6643611
6645785
66479596650131
6651304
6654475
6656646
6658817
6660987
6663156
66653*5
6667493
666966!
6671818
6676160
6678316
6680490
6681655
668481!
6686981
6689144
(691306

Cofine.

1ЛН.

»195
"95
"94
"93
it93
1191
119*
1191
1191
2190
2190
г i8

9

1188
1188
2187
2187
1186
2186
1185
1184
1184
1184
1181
1183
n8i

*rSi
1180
2180
1180
2178
"79
»178
"77
1176
"77
"75
"75
"75
»73
"74
217«
"73
1171

«71
«71
1170
2169
2169
zi68

ii€8
1167
Zl66
466
1166
1164
1165
1163
2163
1163
1161

DA

N tVHAÏ. SjNtt, fcC. *T3L lu

34394*°
Î4J7*«5
34350*0
J43»8i6
3430633
34*8440
342 6 148
34141356
34"865
34«9«74
34«7484
3415*94
J4'3'05
3410917
3408719
34°«54»
34°4J55
3401(69
3J99983
3397798
3Ï956|4
3Î93430
3391146
3389064
3386881
3384700
338i5«8
13*0338
3Î78I.S8
3375978
3373BOO
337i6n
Î3«9443
1367166
3365090
Í3*»9'3
3360738

3358563
3356388
3354*»5
3351041
3349869
3347696

J34S5*5
3343354
334"8з
3339013
3336844
Ш4<>75

333*507
3330339
33*8t7i
5326006
33*384°
3311674

33"95'°
Î3I7343
33>5»«
3313019
3310856
1308694

Verl,

»•JH*SÎ>
«'5*37433
»'5*3*339
1-5117150
1-5111166
1-5117087
{•5212011
1-5106941
1*5101876
1-5196815
1-5101755
1-5186708
1-5181661
i'5i766i<
1-5171581
1-5166548
1-5161510
1-5156496
I'5»S»477
1-5-146461
1-J14I451
» '5 «36447
1-5131446
1-5116450
1-5111459
1-5116471
1-5111489
1-5106511
1-5101538
1-5096569
1-5091605
1-5086645
1-5081690
1-5076739
'•507I793
1-5066851
1-5061915
1-5056984
1-505105,
1-5047131
1-5041111
1-5037297
1-5031387
1-50*7481
1-5011580
1-5017683
1-504791
1-5007903
1-5003010
1-4998141
1-4993167
'4988397
1-4983531
»•4978670
'•49738*3
1-49689*1
1-4964! 13
i4959»7o
«•495443«
«•494959*
«•4944765
Sécant

i«î
18691867869797687030873701100
8713316
871*4358713546
87186803733806
873893587440678749101
«754338
875947«17646107̂69765877491187800618785115
»7903708795543
88006888805852«8110178816186
8811357882653188317078̂ 36886884206*8847153
885*440«576308g6i8n8868017837311588784-5
888361988888258894033
389914̂
89044528909675
«948948910116
89*534«3930569
89357998941031
8946168895150689567473961991
89671388971487
«977739
898*9*4
8988151
899J5"
8-M8775
9004040

Coran.

Cotai*.
1-1501684
í- 14969« i
1-1490176
1-14834*9
1-1476687
1-1469949
1-1463115
j -145*486
1-1449761
'•'44304«
1-1436316
1-1419615
1-1411908
1-1410106
1-1409508
1-1401815
1-1396116
1-138944«
1-13131761
1-137*086
1-1369414
••1361747
1-1356085
fi 3494*7
«•«34*773
1-1336114
1-1319479
1-13118351
1-1316103
1-1309571
1-1302944
1-1196311
1-1189701
1-1183088
1-1276478
1-116987»
1-1163171
1-1156674
i-it50o8i
'•«4J493
1-1136909
1-1230319
1-1123754
1-1117183
1-1110616
1-1104053
1-1197495
(-1190941
1-1184391
1-1177846
1-1171305
l- 1 164766
1-115*135
1-1151706
1-1145181
1-1138661
1-1131146
1-1115635
1-1119117
1-1111614
1-1106115

TanK. 1

Secant
«•3150130
'•J»5348t
1-3156837
1-3160194
'•3*«3554
1-316691«
1-3170184
'•3*73653
1-3177014
1-3180399
1-3183776
1-3187156
1-3190539
«•3*939*5
I'3i973«4
1-3300706
1-3304100
'•3307497
'•33J08S7
1-3314301
1-3317707
«•33"««5
'•33*45*7
1-3317941
••333«359
'•33347/9
1-3338103
1-3341619
1-3345058
1-3348489
1-3351924

«•33553«»
1-33581(01
1-3361146
1-3365691
»•3369141
l-337»594
«•3376049
'•3379507
»•338*968
1-3386431
1-3389848
'•3393368
1-3396841
1-3400316
«•3403795
«•3407*7*
1-3410761
'•34«4148

«44«7738
1-3411131
••34*47*8
1-3418117
1-3431719
'•3435J34
'•343874*
«•344**53
«•3445767
«•3449*S4
1-3451804
1-3456317

Cofec.

VeTT
1451904
1454813
1456711
14586 ji
1460543
»461454
1464366
1466179
1468191
1470106
1471010
»473935
247585«
»477767
1479684
1481601
»483510
1485439
г
487359
1489279
1491100
1493111
»495043
1496966
1498889
1500815
»5o»738
1504663
1506589
1508516
»5«°443
*S"37«
1514190
»516118
151815^
2520088
1511019

1513951
1515883
1517810
1519749
1531683
1533618

»535554
»537490
1539416
1541364
»543301
2545140

1547179
1549119
»551059
1553001
»55494*
1556885
1558817
1560771
156*715
1564660
1566606
^568551

Co»erf.

Wit
1909
1909
1910
1911
1911
1912
«9t3
1913
1914
'9'4
1915
1916
1916

1917
1918
(918
1919
1920
1910

1911
1911
1911
«9*3
1913
«9*4

«9*5
1915
1916
1917
1917
1918

19*8
«9»9
1930
1930
1931
«93»

«93*
"933
«933
«9J4
'935
1936

1936
1936
1938
»937
t9W
'9J9
1940
1940
'94»
'94«
'943
1941

'944
'944
«945
'94*
«94*

lüff

Coííne
7547096
7545 «87
7543*78
7541368
753945Г
753754

6

7*15*34

75337*«
7531808

7519894
7517980
7516065

7514149

75«*33
7510316
7518398
7516480
75 «45б>
7511641

7510721
7508800
75<>6Í79
7504957
7503034
7501111
749ÍM87
7497161
7495337
74934"
7491484
7489557
74*76 19
7485701
74Й377«
7481841
74799 '»
747798l
7476049
7474"7
7471184
7470251
7468317
7466381
7464446
7461510
7460574
7458*36
7456699
7454760

745*8n
7450881
744894«
7446995
744505»
7443115

744"73
7439119
7437*85
743534°
7433394
7431448

Sine

60

J
í!
55
Í4
53
S»
5«
50
49
4«
47
4*
45
44
43
U
41
40

í

S
35
54
ÎÎ
3*
3'
3f
»9
18
27
26
z?
»4

»3
гг
il
1er

•9
.i»

17
l6

'5
«4
«3
11

IT

ro

1
6

~5
4
3
i
i
o
T

lies- 4«



tLüeg. ~
' Sine
09-816941
ï 9-817088
1 9-817*33
39-817378
49-817413
59-817668

_6 9-817813
79-817958
Ь 9'8i8iüi
99-818147

'09-818391
u 9-818536
t г 9-818680
' 39 -UI Í824
'4 9-818969
'Ç 9-819113
'69-819157
'7 4-8 1^401
if 2^19545
•99-SI9688
»09-819831
11 9-8199761
21 '/8201196
гЗ 9>8ю*6зо
24 9-820406
'5 9-8105496
l° 9-8106917
'79-810835«
28 9-820978$
г 99 р Й111И7
jo 9-8212646
i' 9-1521407;

» 9-8115500
339'Hii69i6
349-8218351
15 9."8i 19775
6ч'821119>

<7' j-8í i i6i»
í8 9'Яи4о41
J9 9-8225463
•t° 9'8л688з
' 9-8128301
» 9*8229711

439-813II38
449-8131555
+59-5133971
46 9-8i35,86
+79-8136800
4»9-8гз«115

499'ííi39626
Sa9'xï4t037
S '9-8141448
««•843858
539-8145,67
49-8146676

559;»148о8з
',».^49490
17 9 '8150896
5» 9-815» 301
599-8153705
^9^155109

IM

45
45
l A t

45
»45
T44
'44
'44
44
44
1 A A

I44
144
1дл

I44I

4J9
1438
t4jS

435

433
433
1431
43'
430
429
4*9
4*7
4»7
416
4*5
44
4*3

411
411

419
4«9
417

4'7
416
415
44
4'3
4*3

^
410
409
4°9
407
407

ДОС

494
4°4

«, Cohne (ИИ

£.00. áíNIi, ÍCC. •' " í,t

Cofec.
10483057
10-181911
10481766
10-181611
10-18*476
10-181331
10-18*186
10481041
l o - l ä f t tg?
10481751
lo-iKi6o8
10-181463
10-181319
10-1811750
10-1810308
10-1808867
10-1807417
10-180598:
10-1804550
10-1803111
104801675
O4Ü001}9
0479880.
0-1797370
04795937
04794504
04793073
0-1791642
0-1790212
0-1738783
04787354
o-i7859*7
0-1784500
0-1783074
0-1781649
0-1780115
0-1778801

04777379
0477595»
04774Í3T
0-1773117
0-1771698
0-1770179
0-1768861
0-1767445
0-1766019
0-1764614
04763100
0-1761787
04760374
04758963
0-175755*
04756141
°475473Î
0-17533*4
0-1751917
0-1750510'
04749104
04747699
04746195
0-1744891

Verfedf

9-389680
9-jyoolí
9-390356
9-390693
9-391030
9-391368
9'3t)l705
g-39i;>4í
9-.Í91 ir»
9491714
9-393"5*c
9-Î9Î38S
9-393724
0-3940604
9-3943964
9-3947311
9-3950677
V3»54°3-
94957J84

•3960735
•3964085
'39*7434
•3970781
•3974116
•3977470
•3980814
•39»4'54
•398:493
•399083'
•3994168
•3997503
•4000837
•4004169
•4007500
•4010819
•4014157
4017444
4020809
4014131
40*7454
4030775
4034094
403741*
4040718
4044043
4047356
4050668
4053978
4057187

4060595
4067901
4067106
4070509
4073«'
4077111
4080410
4083708
4087004
4090198
4093591
4096883

T»ng.
9-939161
9-9394«
9-939*73
9-939928
9-940183
9-94043»
9-940693

9'940'НИ
9-у4120|
9-94458
9-941713
9-9419684
9-94***3
«•9414782
9'94*73?i
9-9419879
9'943'4»8
9-9434976
'943754
•9440071
•944l6")
•9445166
'944774
•9450261
•9451807

•9455354
•9447900
•9460447
•9461993
'9+ftJ5í9
•9468084
•9470630
•9473»75
•94757*0
•9478165
•9480810
•9483355
•9485899
•948844,
•649091*7
'94935Я
9496075
9498619
9501161
9503705

1-950614$
9508791
95"334
9413876
9516419
9518961
9511503
95*4045
9516587
9519118
9531670
9534*"
953*751
95Î9*93
9541834
9544374

Dîff

*55
45
*5i
*55
*55
•vSi
Д55
Z55
154
»55
*54
*>4
*S49

•»54У
1548
*i>4¥
1548

S540
44 /
i4^
548
ь<ы
546
547
546
47
546
}40
545
елбí»1-
545
545
545
545
545
544
544
544
544
544
544

543
l4i
543
543
>4»
еД?

44»
54»
54»
54»
54>
54*
54>
541

54'
54°

biff!

Cotang.

1 0-0608 56
10-0*0581
10-060314
10-060071
10-059816
10-059561
10-059306
10-059051:
1о-ек879б4
10-058541
10-0481865
10-0580316
«0-0577767

10-0575118
10-0571669
10-OÍ70I1
10-0567571
IO-O46jOli

10-0561476
10-0559918
10-0457381
0-0554834
0-05511*6
0-05497390-0547193
0-0544646
0-0541100
0-0539553
0-0537007
0-0534461
0-0531916
0-0519370
0-051*825
0-0514180
0-0511735
0-0519190
0-0516645
0-0514101
0-0511557
0-0509013
0-0506469
0-0503915
0-0501381
0-0498838
0-0496195
0-0493751
0-0491109
0-0488666
0-0486114
0-0483581
0-0481039
0-0478497
°-°475955
0-0473413
0-0470871
0-0468350
0-0465789
0-0463948
0-0460707
0-0458166
0-0455626

Tang.

Cotetf
9-51M3
»•Jj6«o6
У5359»9
Г535*5»
9-J3SÎ74
9-535096
9'5 34« »8

9-534540
9-53416»
9-5M9847
9'53370б4

'5334*8'
•533417
•5318711
'53*59*5
"53*3»37
•53*0349
•53'7559
•534768
'53««97б
•S309I83
•5306389
•53°3594
•5300797
•5198000
•5195101
•5101401
•5189601
•5186799
•5*83997
•5181193

5*7838»
•5*7558»
'5*7*774
5269966
««7157
5164346

5*61434
5*587**
515590»
5153094
5150178
5147461
5144643
5*41813
5*39003
5136181
5*33359
5130536

5*177"
5114884
5112058
5119*3°
5116401
5»'357'
5110739
5107907
5105073
51011-54
5«994°3
4196566

Vfrfedf.

T t 2

Secant
to-iitno
Id'KtjJOC
10-U14J9
ÍO-U1549
10-121659
10-11*770
10-111880

10*1119901
10-113100
10-113*11
10-113311
IO-UJ4310
to4ijj4i6
104136531
0-1137639
0-"387«7
o-U398kS
04140964
o-i 14107 j
04 »4Jl84

0-1*44194

0-U45406
0-1146518
0-1147631
0-11^8744

0-H49U5Í
0-1*50973
o-i»5»oS8
0-1153105
0-1154311
0-1155439
04*56557
0-1157675
0-1158795
0-1*59915
0-126103;
o-n6*i5<
0-HÍ-J178
0-1164401
0-ИЙ5514
0-1166641-1
0-1167773
0-1-1.68898
0-1170014
0-1171151
0-1*71178
0-1173406
O'11?««
04275663
01176793
04177914
o-|»79o«5
04 (,8o 18 7
0-1*81319
0-1181451

0-1*83586
0-1*84711
0-1285856
o'u8699t
0-1288118
0-1189165

Cofec.

biff
109
109

1100

no

íi°

no
no,
1105
1106
1

1107
1108
1 08
109
109
in
IIO

III
I I I
113
It
114
115
I I I
ï';
u8
118
nS
110

40

110

in

«3
113
!14
»»5
115
1 16
U?
«7
118
118
129

'J1

»31

»3«
«3»4ii
'34
'35
1J<
136
136
»37

DM:

define
»•8777799
»•8776700
»•8775601
»•8774501
»•8773401
9-8771300
»•8771198
9-8770096
9-3768993
9-»7б?88у

9-8766781;
9-8765680
9-8764574

9'S<7<«346S
9-8762361

•8761253
9-8760145
•8759036
•8757917
•8756810
"8755706
•8754594
•8753481
•8751369
•8751156
•8750141
•8749017
•8?479>*
•8746795
•8745679
•8744561

•«743443
•874*3*5
•8 74 1 10 j
•8740085
8738465
•87J78-44
8736711
8735599
8734476
873335«
873*217
8731101

87*9976
8718849
87*7711

•8716594
072546(1
8714П7
87*3107
8711076
87*0945
«719813
8718681
»71754*
8716414
87»5^79
874144
8713:4^
8711X71
8710735

Sine

Peg. d ft



*
z

1
1
1
l
2
3

3
3
3
3
3
3

3
3
3

I
F
v

4'
tf
4$
5
e

Si
S*
53

1
|
5
5
9

[6 о

1

42 Deg. NATURAL SINÍÍ, &c. Tab. ï
Sine

669130
669346
669561!
669778.
669994i
670110!
6 704* 6 (
6706421
670858;
б71с?}г

6712895

67*582 '
6717973
67301*5

67344*7
6736577
6738717
6740876
6743014

6745171
6747319

6751611
6
753757
6755901

6758046
6760190

676447«
6766618
676X760

6770901
6773041

6777310
A
779459

6788007
6790143
6791178

6794413
6796547
<79868i
00813

6802946
6805078
6807109

Dill

*i6
116
116

l\l

"1
215!
«5
115«
11 5<
*'5<

2154
»«53
"53
1152
2152
2151

1151
1150
1150
«49
1148
1148

1147
«47
2146
1145
2 145

Л144
"43
«4Î
114*
1141
«41
1140
1140
»'39
«39
2138
»'37
»«37
1136
1136
"35
"35
"34
"34
"3*
"33
1131
«31

114боГ
13
°

68mqü"40
Il57jg|zl*î

199841

Cofine IDiff

ï- (Joverl
, 330869
3330653
, 330437
330*11
, 330005
319789

329357'
529141?
518916
Ji87«c<
3*84945
3282794
328063^
3178485
3*7633*
3*74'79
3272027
3269875

3*677*4
3*65573

3*6i*73
3*591*4
3256976

3*548*«
3*5*68i

3*48388
3146243
3144098
3*41954
3*39810
3*37667
3*355*4
3*3338i
3*31140
3119099
3116959
3214819
3111680
3110541
3118403
3116166
3114119
3*11993
3109857
3107712

3*i;3453

(199187
M97054
5 1 949» ï
519179'
1190661
1188531
186401
184171
18*144 ï
180016 ï

Verf.

. Cofec
4 « '49447
» Г493994
í I-4935«
i 1-493030
i 1-491548
t 1-49106!
i 1491587
1-491107
1-49061!
1-49014!
1-489670
1-489191

(. i -4887 1 4
1-488136
1-487759
1-487*83
1-486807
1-486331
1-485856

1-485381
1-484907
1-4844334
«'4839599
1-4834868
1-4830141

1-4815410
1-4810701
1-481598«
1-481117
1-480657
1-480:872

'•4797176
1-4791483
'•4787795
1-4783111
'•477843«
«'4773755
1-4769084
1-4764417
«'4759754
1-471:5095
1-4750440
1-4745790
1-474444
1-4736501
1-4731864
'•4717130
«•4711600
'•4717975
'•47I3354
1-4708736
1-4704113
'•4«995 «4
1-4694910
1-4690309
•4685713
•468 1 1 го
•4676531
•4671948
•4667368
•4662791

Kecaut

lang
90040
90093
90145
901985
90151
90304
903569
904097
9046*6
9°5'55
905685
906*1/
10674/

107801
908336
908867
909398
909930
9 1 046 1
910994
911516
911059
911591
913115

913659
9141919
9147270
9151615
9157961
163311

168665

179379
184740
19010,
«95471

200841
106114
111590
116969
211350
«7734
253112
138511
143905
149301
254700
160101

*6
55
o6

»70914
763*4
81738
87154
9*573
97996
034*1
08849
14180
19714
15151

otan.

Cotang
riiotii
1-10996
1-10931;
1-108665
1-108017
1-107369
1-106721
1-106075
1-10541!
1-104782,
1-104136
1-103491
1-101846

I-IO11O1

1-101557
1-1009 ц
t-100170
1-099618
1-098985

ï -098343
1-097701
1-097060
1-096410
1-0957797
1-0951397
1-0945002
1-0938610
1-0931113
1-0915840
1-0919460
1-091308 1

1-0900347
1-089398.
•0887614
•0881269

ï -08 7491 í
•0868571
•0862218
•0855889
•0849554
084321:
0836896
0830573
0814154
0817939
0811618
080532,1
079901!:

0791718
0786413
0780131

•0767561
0761182
0755006
0748734
074*467
0736*03
07*9943
0713687

Tang.

Secan
«•34563
«•345985
'•346338
1-34669
1-347044
1-347398
'•34775*
1-348107
1-34846
1-348.416
1-349171
'•3495*7
1-349883
1-350239
1-350596
'•350953
1-351310
1-351667
[-351025
'•35»38з
'•35*74«
1-353ЮО

''353459
'•3538'«
'•354'78

''354537

i-355»58

'•3559803
•3563417

•3567034
•3570654
•3574277
•3577903

4585I6Í
•35838UO
•359*438
•3596080
•3599715
•3603371
•3607013

3610677
•36143.14
3&799S
Жмб;!

*8
!
9*

3631667
3636343
3640011
3643704
3647389
3651078

3654770
3658464
3662161
3665863
3669567
3673*75
Co(ec.

Verl
156855
157049
»57*44
»57439
*57б34
»57829
15801/

158119
158414
155(609
258804
259000

»59195
159390
259586
159781
»59977
160173
260368

160564
160760
160956
161152
26134*
161544

261740
261937
2611334
2623297
2625*62
2627227

2619192
163115*
2633125
1635091
1637060
1639019

64099
64196
644939
646910
648881
650854

651817
654801
656775
658750
660715
661701

664678
666655
66863]
670611
671591
674571

676551
678533
680514
82497
Ï4479
86463

ovcrf.

Di

«94
«94
«94
«94
'95
'95
'95
'95
'95
'95
'95
'95
'95
'95
'95
'95
'95
«95
'95
'95
'95
196
196
196
196

1963
1963
1963
'965

'965
1966
•967
1967
1968
•969
1969
1970
971
97'
97»
972

974
974
975
97S
976
977
977
978
979
979
980
j8o
981
981
983
9X1
84

Colme

743144«
74*950*
74*7554
7425606
74*3658
74«7o8

74 17. Vis ,

7413905 <
74"953 í
74 1 oooo i
74̂ 8046 j
7406192 ,)
74"4>. i 7 •)
7401181 <|
7400215 (

7396311 <

7394353
739*3944
739°43i 3
73884753
73865,53
73*45533
73^2592 3

737-Ш6
7376703 j
737473«3
7171773 t

7370808 :
736884* *
7366X75 2

7364908 í

7362H" »
7360971 1

73i9tl0* *

355061 i
353090*'

349146 i

H7'73 '•
345199 I(
343*25 '.341150 ч

337*99
 IJ

3353** '
333345 «'

/19388 í
317409 1
325429 í

3*3449 <
311467 4
319486 3
317503 a
315521 l
73'3537 c

iff.) Sine ï

5o

y

(

г
1

u

7
f,

í

3
г

,

r
i

•
1

>

47



4 1 Heg. Loo. SINES, -Stc. (333
7

с
1
2

3
4
5
6

7
ц

9
to

12

4
«4
'5
16
17
IX

'9
2o

2 I

21

»3
1
4
15
20

»7
tS
»9
3o

31
3»
33
34
35
16

37
38
39
40
4>
4»

43
44
45
40
47
4S

49
50
5'
5»
t3
54

55
56
57
S*
59
(n.

^

Sine
9-8155-̂ 09
9-815651»

9*8159314
9*8160715
9*81611 14
9-8163512
/8164910

9-8167703
9-8169098
9-8170493
/8171887
9-X173279
9-8174671
9-8176063

9-8177453
/8178843
/8180131

9-8181619
9-8183006
/8284393
/8285778
9-8287163
/8288547

i-4inriii

/8191694

/8194075

9-8195454

9-8196833

9-8298211

/8199589

1-8300966

/8301341

/8303717

9-8)05091

9-8306464

/8307837

9-8309109

9-8310580

9-8311950

/8313310

/8314688

9-8316056

/8317413

/8318789

9-8310155

/8311519

1/8311883

9-8314146

9-8315609

("8316970

9-8318331

9-8)19691

9*8331050

9-8331408

'/8333766

9-8335 112

9*8ззб4->8

9-847833

Coime

biff.

1403
1401
1401
1401
499
1398
139H

497
496
495
495
494
49»

49»
1391
1390
1390
1388
1388

1387
487
1385
485
1384
1383

i-)8i
13X1
481
479
479
479
477
477
476
475
474
473

473
47»
47'
1370

45°
1368
1368
4*7
1366
1366
4*4
1364

4*3
1363
1361
1361
1360
459
1358
45»
1356
1356
«355

Diff

Cofec.
104744891
10-1743488
10*1741087
10*1740686
10*1739185
10-1737886
ю-17зб4$8

104735090
10-1733693
10-1731197
104730902
10-1719507
10-1718113

10-1710711
10*1715319
10-1723937
10*1711547
10-1711157
10-1719769

10-1718381
10-1716994
10-1715607
10-1714211
10-1711837
10-1711453

10-1710070
10-170X08-^
10-170730(1
10-1705425
104704546
10-170)167

10-17017X8
10-170041 1
1046991134
10-1697658
10-1696183
10-1694409

10-1693536
10-1692163
10-1690791
10-1689420
10468X050
1046866X0

10-1685312
10-1683944
10-16X1577
104rt8l-.II
10*167984*;
10-16784X1

10-1677117
10-1675754
104674391
10-1673030
1114671669
10-1670309

10-1668950
10466759»
10-1666134
104664878
10-1663511
10-1661167

Secant

Verfedf.
9-4096883
9-4100174
9-4103461
9-4106750
9-4110036
9-4113311
9-41 16604
9-4119885
9-411316 .
9*4116445
9*4119711
9-4131998
9-4136173
9-4139540
'(•4142818
9-4146083

94-49357
9*4151615
9-4155891

9-4159156
9-4102419
9-4165681
/4168941
ОЧ! 71 201

••4174459

./4178715
9-4181970

/418511)

/418X475

4-4191726

(ЧКИ')?;

9-4198113

/4101470

9-4104715

9-4107954

9*4:illOI

9-41I4441

9-4117681

9-4120920

9-4224156

4-4»S7)9»
9-4230626

94--338S«
/4~2 37089
9-4140319
9*4243 --48
9-4241.775
,/4250000
/415322';

9*4156447
9-4159669
9-4161889
9-4266108
9*4169315
9-4171541

9-417575
6

9-4178969
9-42X2181
9-4185391
9-4188601
9-4291809

Covcrf.

Tang. |Diff
9-9544374'

1J4
,

9-9546915.^

9'9 54945 5 '
2
, Tn

9-955199541
9-95545 35'j54c
9-95570/5], <Ir
9-95596. s'̂ t
9-9561154
9-9564694

9-9567233
9-9569771
9-9571311

9-957485
a

9-9577389
9-95799'7
/95X1465
9-9585004
9-9587542
/9590080

9-9591618

9-9595' 5 5
9-9597693
9-9600130
/9601767
9-9605305

9*960784»
9*19610378

)'9
6
"9'5

9-9615451
9-9617988
4-9610525

9-9613061
9-9615597
/46:8133
/9630669
9-4633104
9-0635740

i/9'>38i
7
s

/964081 ï
9-9643346
/9645881
9-9648416
/4650951

9-4653486
9-9656010
9-90585 Cs
/9661089
99663613
9-4666157
9-9668691
9-9671115
4'9673759
9-9676193
9-9678827
9-9681 360
9-9683893
9-9686417
9-968X960
•V9&91493
9-96941-26
9-1)69655-)

Cotang.

»54"
»53'y
»539
»539
»539
»539
25)8
2538
»539
1538
1538
1538

»537
1538
»537
»53:
*53K

153?

»537
»53:
2536
»517
»53''
»536
1536
»S36

••535
1536
»53^
2536
»535
»535
»535
»535
1535

»534
»535
»534
»534
»534
»535
»533
»534
»534
•Í534
»533
»53J

»514
»533
»533
»533
»53i

DM.

Cotang.
10*0455616
10-0453085
10-0450545
10-0448005
10-0445465
10-0441915
10-0440)85
10-5437840
10-0435306
10-04)1767
10-0430118
10-0417689
10-0425150
10-0411611
10-0410073
10-0417535
10-0414996
10-0412458
10-0409920
10-0407382
10-0404845
10-0402307
10-0399770
10-0397133
10-0)94695
10-0392158
[о-о)Х9би
10-03870X5
10-03X4548
Ю-OjXlüll
10-0379475

10-0376939
10-0374403
10-0371867
10-0369331
10-0366796
io-( ) 64 г 60
10-0361715
10-0359189
10-0356654
ic-o)54ii9
10-0351584
10-0349049

10-0346514
10-0343980
ю-0341445
10-0338911
10-0336377
10*0333843

10*0331308
10-0318775
10-0326141
10-03:3707
10-0321173
lo 0318640

0-0316107

^ '031 3573
0-031 1040
0-0308507
0-0305974
0-0-103441

lang.

Coverf.
9-5196566
9-5193718
9-5190884
9-5188049
9-5185207
9-51X1365
9-5179521
9-517667-,
9-5^73831
9*5170984
9-5168136
9*5165287
9*5162436
9-5159585
9'5'5

ft
733

9-5I5387')
9-5151014
9-5148168
9-5145311

9'5i4»453
9-549594
9-546734
9-54387»
9-5131009
9-5118146

4*5115281

9'5i:»4i5
9-5"9548
9-5116679
9-5113810
9-5110940

9-5108068
9-5105195

9-51023»!
/5099446
9*5096570

r5°93
h
93

9-50908 14

9-50^7934
9-5085054
9-1-0X11 72
9-5079289
./5076405

9-5073519
9-5070633
9-5067745
9-5064857
9-5061967
9-5059076

9-5056183
9-5053190
9-5050396

9*5°475
OP

9-5044603
./5041705

9*5038806
9-5035906
9-5033005
9-5030101
9-5017198
./5014194

Verfedf.

becant
10-1189165
10-1190403
104191541
104191681
10-1:93811
10-1194961
10-1296102
10-1197144
10-1198387
'10-1199530
104300674
104301818
10-1301963
10-1304109
10-1305156
10-1306403
10-130755!
10-1308699
lo-i )09848

10-1310998
10-1311149
10-1313300
10-1314451
10-1315004
104)16758

1043179!!

10-1319060

104 J10111

104311377

104321534

10-1313691

10-1324849

104316008

10-1317167

104318327

104319488

lo- 1 330649

10-1331811
10-1332974
104334137
104335-01
10-1336466
104 337631

10-1338797

104339964

10-1341131

10-1342300

104343469

104344638

104345808

104346979

10434815!

104349313

IOT350496

10-1351669

104351844

104354019

10-1355I94

104356371

10435754S

10-1358715

Cotec.

Uitt-

1138
"39
1139
1140
1140
1141
1141

"43
1 143
"44
"44
"45
1146

"47
"47
1148
1148
"44
1150

"51
1151
1 1 51

"5»
"54
"54

"54

1156
"57
1157
"58

"59
1159
ибо
"6i
1161
1161

"63
1163
1164
1 165
1165
1166

1167
"6g
1168
1169
1169
1170

"7l
1172
"7*.

"73
"7)
"7S

"7<;
"75
"77
"77
"77

IM.

9*8710735
9-8709597
9-87г.-.'4<;8

')-S7"73'9
9*07061 7g
9-8705039
9'870)Я9Х

9-8701756
9-8701613
9-8700470
9-8699326
9-8698182
9-8697037

9-8695891
9-8694744
9-8*93597
9*8691444
9-8691301
9'86ooi í^

9-8689002
4-8687851
./X686700
'/8685548
9-8684)96
Ч"868)242

9-868108-!
9-8680934
9-8679779
9*8678613
9-8677466
9-8676309
9-8675151
9-8673941
9-8671833
9*8671673
9-8670511
9-8669351
9*8668189
9-8667016
9-8665863
9-8664699
9-8663534
9*8661364

9*8661103
9*8660036
9-8658868
9-8657700
9-8656531
9-8655361
9-8654191
9-8653011
9-8651849
9-8650677
9-8649504
9-864833!
9-8647156
9-8645981
9-X6448o6
9-8643629
9-8641451
9-8641175

bine

6o
59
5»
57
><>
55
54

53
5»
5'
5°
49
48

47
46

45
44
43
4»

4i
40

39
.tu
ЗГ
36

35
<4
33
3»
3i

3°
»9
18
»7
16

»5
»4

»3
11
ii
10

19
18

17
I«

'5
Ч
4
11

ii
IO

1
7
6

5
4
3
2
1
o

/



43 *Jcg. NATURAL SIN is, &c. Tab. ю
Г '

о
I
I
3
4

á

7
8
9
то
li
12

13
'4
»5
i6

«7
1 8

'9
no
21
lz

»i

il
26
»7
гЙ
*9
30

3»
3*
33
34

3

37
38
39
40
4«
4»

И
M
45
t*
»7
*«

»9
5"
5«
5»
»
54

55
5«
57
58
59
<So

Sine
«»19984
6822111
6824137
6826363
6828489
68306«}
íSjíTjS
6834861
6836)84
6839107
6841129
6843350
«84547»
6847591
6849711
6851830
685394«
6856066
6X5*184
6860300
6861416.
6S645J2
6866647
6868761
6870875
687298»
6875101
6877213
6879325
6RS»435
6883546
6885655
6887765
6889873
6891981
6894089
689619;

681,830»
6900407
6901512
690461 7
6906721
6908824
6910917
6913029
6915131
6917232
6919332
692143»
692353!
6925630
6927728
6929825
6931922
6934018
6936114
6938209
494°î°4
694139«
6944491
6,46584

CoAie

Wrt
21272126
2126
1126
21142125
21J3

2111
212J
2122
2121
2121
2120

2110
2119
2118
2118
2118
2Il6

2Il6
2lt6
ZIIS
2II4
2114
г
"3
2113

2112

2112

2110

2III

2IO9

2110

2I08

2108
2108
2106
2107
2105
2105
2105
2104
2103
2103
1102

2IO2

2IOI

HOC

2100

2099

»099
2098
»097
2097
1096
1096

»095
2095
2094
2093
2093

Dirf

Covrrf.
3iSooift
3177889
3«757&3
J'71^7
31715"
5169387
3167262

3»*5'39
3163016
3160893
3'5*77"
3156650

J'545*9
3152409
3150289
3148170
3146052
3 »43934
3141816

3 í 39 700
3»37584
3U54<*
3'33ÎS3
3131239
3129125
3127012
3124899
3122787
1120675
3118565
31 1641:4

3"4345
3111235
3110127
3108019
3105911
3103805
3101698
3099593
3097488
3095383
3093279
1091176
5089073
3086971
1084869
3082768
3080668
3078568
3076469
3074370
307*272
3070175
3068078
3065982
3063886
3061791
3059696
305760»
3055509
(053416

Verf.

Cofcc.
1-46617931
1-4658220
1-4653652
1-4*49089
14445*9
1-4639973
1-4655422

1-4630875
1-4626311
1-4621792
1-4617257
1-46(2726
1-4608198
1-4603675
i-4599r56
1-4594641
1-4590130
1-4585623
1-4581120
1-4576621
1-4572117
1-4567636
145*349
5̂58666
1-451:4187
1-4549712
'Ч<45

2
4'

'Ч54°774
i'453

6
J4

1-4511851
i'4bi7397
1-4522946

I -45184';»
1-4514055
1-4509616
1-4505181
1-4500749
1-4496322
1-4491898
1-4487478
1-4483063
1-4478651
1-4474*43
1-4469839
1-4465439
»•4461043
Г44

5
6б51

1-4452262
1-4447878

''4443497
1-4439120

'•443474*
i'443°379
1-4416013
1-4421652

1-4417295

i-44'»94'
1-4408591

1-4404*4*
1-4499904
'•44955б5

Secant

Tang.

93
1
515

1

933°59'
9336034
934'479
1)3469:8
9352330
97S73.Î4
9363291
93

м
; '.I

937421''
93796*3
93*5'53
9390615

9396101
9401579
94J>-o6i
9411545
9418033
94235^13

9419017

94345'3
9440013

94455*6
945 i 011
9456530

9462042
9467556

9473074
9478595
9484114
9449646

9495176
1)500709
9506245
9511784

95'73»6
95i2S

7
i

9528420
9533971
9539526
954S"8.î
9550644
Q55Ô20S

9561774
9567344
9572917
9578494
9584073
9584655
9595241
9600829
960642 1
9612016
96(7614
9613215
9624819
9634427
»640037
9645651
9651268
9656888
Cotan.

Cotaiijj.
1-0713687
1-0717435
1-0711187
1-0704943
1-0698702
1-0602466
•-.обЙбг^з
1-0680004
1-0673779
106675^8

1-0661341
1-0655128
1-0648918

1-0642713
1-0636511
1-5633313
1-0624119
1-0617929
1-0611742

1-0605560
1-0599381
1-0593206
1-0587035
1-0580867
1-0574704
1-0568544
i-056j

3
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1-0556235
r -05 5008 7

r-054394*
го 537801

1-0531664
1-0525531
1-0519401
1-0513275
1-0507153
1*0501014

1-04949*0
1-0488809
1-0482702
1-0476598
l -0470498
t -0464402

1-0458310
1-0452121
1-0446136
1-0440055
1-0433977
1-0427904

1-0421833
1-0415767
[-0409704
1-0403645
1-0397584
1-0391538

1-0385489
1-0379445
1-0373404
1-0367367
1-0361333
1-0355303

Tang.

Secant
1-3673275
1-3676985
/•3680691;
1-3684416
1-36*3136
1-3691859
1-3695546
1-36993-5
1-3 70 304)-
1-371.67*4
1-3710521
1-3714266
1471X011

1-1721760
1-3725512
1-3719268
1-3733026
'•373673H
'•374

П
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'•37443*'
1-374Ü092
1-3751867
I-3755645
1:3759426
1-3763210
1-3766998
1-3770789
'•377458J
1-3778180
1-3782181
«•37859S.S
I'1789742
1-3793602

•'37974-f>
1-3801233
1-3805053
1-3808877
1-3812704
1-3816534
1-3810367
1-3824204
1-382X044
1-3831887

1-3835734
1-3839584
••3*43437
1-3847294
'•3851153
i-3*S5°<7
1-3858883
1-3862753
1-3866616
i-3«705P3
1-3X74383
1-3878266
1-3882153
1-3886043
1-3889936
|-38V3«J2
-•3g97733
1-3901616

Verf.
1686463
1688447
26̂ 0432
2691417
1694403
2696390
2698377
2700365
2702354
2704343
1706331
2708323
1710314
2712305
2714297
2716290
2718284
27*0278
2722271
2724268
2726164
2718160
1730257
гГЗ"55
2734253
2736252
2738252
2740252
г
74"53
2744

2
S4

2746156

274^259
2750262
2752266
2754*7'
1756176
2758281

2760288
1761195
1764302
276(1310
1761(319
2770129

2771339
2774349
2776360
277837*
2780385
278*398

2784411
1786426
»788441
2790456
2791471
2794489

2796506

27985*4
2800543
2801562
2804582
2806602

Cofec. (Coverf.

üiff.
1984
1985
1985
1986
1987
1987
1988
1989
1989
1989
'99'
1991
1991
1992
'99Í
'994
1994
'994
1996

'99*
1996
1997
1998
199?
'999
ÍOOO
гооо
2OOI

ír.oi
2О02

2003

2003
2004

1005
2005

2005
1007

2007
2007

2008
2OOÇ
2О1О

2010

2О1О

1011

2012

2013

2013

201J

2015

2OI5

2015
20l6

2OI7
2О17

20l8

1019

2019
2OÎC
2020

Diff.

Cotine
73-3537
73H553
7309568
7307583
7305597
7303610
7301613

7299635
7197646
7195657
7293*68
7291677
7289686
7287695
7285703
72837-0
7281716
7*797«
7277728

717573»
7173736
7171740
7169743
7*67745
7165747
7263748
7261748
7*59748
7*57747
7*55746
7*53744
7*5'74'
7*497з8
7147734
7*457*9
7*43724
7141719

7*3971»
7*37705

7*35
6
9*

7133690
7*31681
7229671

7227661
7115651
7223640
72*1628
7119615
7117601

7215589

7*13574
71455.9
7*09544
71075x8
7*05511

7*03494
7*01476
7 »»9457
7»97438
7i954«8
7I9359S

Sine

60

11

%
$5
Я
5}
S»
5<

5°44
4
3

47
46

45
44
43
4*

4'
40
39
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37
36

35
34
33
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3°г
9
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•4
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16
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2

2
•

i

г.
i
t
3
3
3
•
3
3
3

3
3
i
4
г
4

4
4-
4
4
4
4

4
•;<
s
5J
S.
54

Si
St
57
Çb
59

•*3uef. юс. Ь„,м, fcc. ,35
' Sme
o 9*8jJ7«33
i 9-8339188
г 9-8340541
3 9*834i§çH
4 9-8з43*46

5 9-8J44597
6 9-834594'
7 9-8347297
Я 9*8348646
v 9-8349994

109-S35'J4-
i 9-835*688

ч 9*8i-*4°3î
3 Г*355378
49'83567**
5 9*8}58о66
(, 9-Яз594°8

7 9-8360750
8 9*8361091

у 9-836343'
о 9*836477»
/ 9*8366109
2 9-8зб7447

3 9*8368784
4 9*8170/11

5 9*»37»456

6 9*837*79»
7 9*8374'*5
8 9*837545«
9 9'8з7б790

u 9*8з781»г
1 9*8379453
i 9-8380783
3 9*83811«
4 9*8з8з44'
s 9*8384769
6 9*8386096

7 9*83874«
S 9*8388747
i 9-8390071

<•' 9-у!з9139б
I 9*8391719
2 9-839404'

Î9*8î95363

\ 9*8396684

5 9*8398004
' 9*8з»91*3
' 9*8400641
i 9*8401959

) 9*8403176

9*8405908
9*8407123
9-8408537
4-8409850
9-8411161
9*84tí474

9*84.3785
9-8415095

№Ж
Boline

DM

'35.
'35
'35
US'
•35
»35
I34i
•34S
IJ4^
»347
>347
«345
'34Í
444
»344
'34*
'34*
134'
1340
/34°
'33*
«33«
'337
»337
'335
'335
»334
'333
'331

'33*
'33'
»33°
4*9
»3*9
1318
»3*7
13X6
»3*5
»3*5
»3*4
»3*3
1311
'3**
1311
1320
»3»V1319
13171317
'317
3»5

'3-5
ЭЧ
3»3
3»
3d

Э"ЗЮ
309
309

•>iff

. Coft-c.
10-166116-
io-i66ogu
10-1659455
10-165810*
10*165675^
10-1655403
10-165405:
10-1652703
10-1651354
10-1650006
10-1648659
10-1647312
10-1645967

10-1644612
10-1643178
10-164193,4
10-1640592
10-1639150
10-1637909
10-1636569
10-1655129
10-1633891
10-1632553
10-16312/6
10-1629^71)

10-1618544
10-1627209
10-1615875
io-i6i4;4i
10-1613110
10-1611878

rv ï 610547
10-1619117
10-I6I78Ü8
10*1616559
10*1615131
io-i6r-j904

10-1611578
10-1611253
10-1609918
10-1608604
Io-/6o7íí<i
10-1605959

i o- 16046 37
10-1603316
io./6ù*9<;''
10.1600677
10-1599358
10-1598041
10-1596714
/0-1595407
10-1594092
/0-1592777
10-1591463
10-1590150
10-1588838
10-1587516
10-1586215
(0-1584905
/04583596
10-1581287

Secant

Vêrittlf.

9-4ii)iíoc
9-4195015
9-4298110
1/430141.
9-430461«
9-4307827
9-43/1027
9-4314225
9*4317411
9-43106/7
9-4313811
9-4317004
9-43,0106

9*4Л3386
9*433б574
9*4339761
9*434194»
9*4346'33
9-4349316

9-4352498
У4355678
9*435885»
9-4361036
9*45б5»12
9*4368387
9-4371561
У'43 74734
9'43779°5
9-4381075
9-4384243
ЧЧ3874"
9-4-90576
9*439374'
9-4396904
9-4400066
9*440 î«7
9-4406386
9.4409544
9-4412700
/4415855
9-441 9009
9-442:162
9-44*5313
/4418463
9-4431611
9-4434758
,.44,7904
9-4441049
9-4444*4*
9-4-147334
9-4450475
/4453614
>*445675*
/4459889
/4463024
/4466158
,.4469291
/4472422
•.•44755S--
,-»47И8'
/44X1808

Coverf.

Tang.

9-9696554
9*><99°9'
9-970161/1
У*97°4»57
9-9706689
9-9709121
9'97"754
9-971428!
9-971681^
9-9719350
9- 972i!<8-
9-9724413
9*97^945
9'9729477
9-9732008
r9"J453q

9*973707-
9-9739602
9*974*'3^
9-9744664
V9747--9S
9*97497*6
9'975«57
9*9754787
9*97573'8

У9759«49
9-9762379
9-9764909
9-9767440
9'9 7б9<7 7 f
9-97715^0

9*9775030
9*977756"
9'978ou<)o
9-9782610
T-J785I49
9*<;787б79
9-9790109
9*979*738
9*9795»68
l)'971>7797
9*9^00 -|i6
9-9801856

rqSoSj8<;
9-9807914
9-9810443
g-L,Si297i
9-9815501
5'98/So3o

/9810559
9-9822087
/9X1 5616
9-981845
••9830675
/9833101

/9831:730
,-yS38-59
}-9?4o7U7
vg^îî 'S
»•984? S44
/9Ч«37".
Cotang. J

Diti

íSí>
*53J
*53J
*5Î*
*5J2

2532

»53*
••Si*
2532
*53-
*53*
••53*
*53>
-•53'
*53*
*53'
iSi'
*53'
'53'
*53'
»53'
2530
15M
'5?'
1530
*53^>
*53'
J53-.'
*53a

*53°
1530
*531'
*J3°
2529
2530
*53°

*5*9
1530
252-3
2529
153,0
2529
2529
•5*V
»5*9
151-)
»5*V
i5*9
1528
1529
151^
1518
1519
.528
.519
151*1
1518
,519
5*8

>1A.

• Cotang.
10.0303,44
10-0300901
10-019« 37«
10-0195843
10-029331
10-0190779
lovtXít+i

10-02Ü57U
/0-0183181
10-0180650
10-0178118
10-0175587
10-0175055
10-0170513
10-0167991
10-0165461
10-0161919
10-0160 зл)К
10-0257867

Jo-015533'1
lo-oi 51805
10-0150274
-о--М4774з
10-0245113
/0-0141682

10-0140151
10-0237621
10-0135091
10-0231560
IO-OÍ3OO3O
10-0217500
Ю-0114Ч70
10-0212440

io*c**ii99io
IO-02173ÍÍO

10-0114851
Jo-oliijii
io'ûlo979i
10-0107162
10-0204732
í, O-OlOllOß

10-0/99674
10-0197144
/0-0194'' 'ç
ю-очсггИб
10-0189557
10-0187028
IO-0/Ä44V9
0-0181970

10-0179441
lo-oi 769' 3
0-0/74384

10-0171855
10-0169317
10-0166798
10-0164170
0-0161741
0-0/59113
0-0)54685
0-0/54156
0-015(618

Tang.

Uoverf.
9*5014194
9-502 /J»'
9*50iÃ48c
9-5015571
9-501166
9*5009751
9'5oo6Ï4c
9-5003917
9'joo/otj
(/499804!
9*4995/81
9-4992164
1-4080345
9-4986415
9*4983504
9-4980581
9-4977658
9*4974734
9-497/808
9-4968881
•»•4965953
•/49-ÍJ014
9-4960093
9*4957162
9-4954*29
1/4951*4*;
9*4948360
9*49454*4
9-4941486
9*4939547
9-4936608

9*4933667
9-4930714
9*49» 778/
9*49*4836
fifít 189 t
9-4918944
9-4915996
9-4913046
9-49/0096
9-4907144
9-4904191
9*4901137
1-4898282
/4X95326
У4«9»368
9-4889409
9*48*6449
9*4883488
9-4880515
9-487756»
J48745.97
/4871631
/4S6S664
»•4865696
/4^61716
•'4859755
/4856783
,-4853810
/4850836
••4841860

Secant jDitt
1.10*135871!
1 IO-I JfjÇi/O^

j lO-ijbioS
10-136116
10-1363443
10-136461,
/rr'/jöjSoi

10-136698;
/0-1368171
/0-1369356
'°*'37°S4C

10-1371716
10-IJ71911
104374098
10*1375186
10-1376474
!0-!377бЛ)1
104378851
10*1380041

io-/38íi33
10-1381414
10-13830*7
10-13^4^10
lo-ijSóoo;
10*13^7197
10-1348391
»0*1389588
10-1390785
10-1391982
10-1393/79
10-1344378

»04395577
10-1396777
10-1397978
10-1399179
10-1400381
10-1401584

10-1401787
10-1403991
lo- 140"; 1 96
(0*1406401
10-1407607
io-i4o8Si4

10-1410011
10*141 1130
10*1411439
10-1413649
10-1414^59
/0-14/607/

10-1417282
io-i4<8495
10-1419705
10-1421911
10-1411137
10-1413351

10-141456%
0-1415785

/O-/4S7OOJ
0-1418111

10-1419439
04430659

Verfcdf.j Cofec.

>"Я
' i i71

i j 8с
1 1 Sc:
Il8l

Il82

"83
"33
ii84
u84
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1186
/ I Í6
1188
1188
1188
"9C
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"91
1191
"93
"93
"93
1 1 44
/ /9c
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"97
"97
"97
"99
"99
1100

12,01
1 1OI
1201
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1104
1105
1105
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1107
1108
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U 14
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гиб

»»•7
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9*86з7737
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g-Ht j iÜzS
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9-8615190 •
/S6i i997 ,
y-íoiiSo; ;
tj'ÜOl l6o,v Î

9-86 1C4/ 1 j
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9'8бо8о1« î
9*86068.:, j
4-8605621 j

9-8604413 2

9*8603113 1

9*86o2oij i
9-8600811 i
9-8599619 i
'1*85984162
9-85972131
9-8596009 i
9-8594804 i
9-8.S93599 *
9-8591393 i
9-8591186 i
9-«s8<i97b i
9-8588770 i
9-8587561 i
9-8586351 u

9-«585»4» •
»•8583919 -

/858*718 i
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/8579078 !
»•857786, -
»•857664!! í

»•857 чз* «
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»•857«9<,2i j
/8571779 i
/8570561 i
/8569341 c
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il38
39
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4'
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45
46

4«

49

5'
5*
53
54

56
57
1*
59
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Sine
694-1544
6948670
6950767
6952858
6954949
6957039
£959128
6961217
6963305
6965391
696747«;
6969565
69716151

6973736
6975821,
6977905
Ä9799i*
6982074
69841-;*
6986234
6988315
6990396
6991476,
699455,
699-1633,
6998711,
7000789
7002866,
70049421
7007018
70ni)oiH

7011107
70-13241

7015314

7017387

7019459

7=2153.1

7023601,

7015672,

7027741-
702781;

7̂ 3'879.
7033947

7036014

70380? I
7040147

7042213

7046 H*
7048406
7050469
705*532
7054594
7056655
7058716
7060776
7o6i8j5
7064̂ 94
7066953
706901 1
7071068
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bitt.
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1090
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2o8i
2081
2080
2079
2078
* 378

2078
2077
1076'
2076
2075
-°74

2074

2073
2073
iO7í
io7ï

Ю7Г
2O6<J

Ю7О

i'JÖH
20бЙ

IQbi

2067

2o6&

1066

2065

2064'

2063

1062

106 r
2061

°2059
1059
1059
»058
2057

ТЖ

Cover).

3053416
3051324
3°49*33
3047142
304505'
5042961
5040872

3038783
3036695
503460»
5032511

5030435
5028549

5026264
3024179
3021095
3020012
3017929
3015847

3013760
30-11685
3009604
3007514
3005445
5003367

3'«->n89
199921 1
2997134
1995058
2992982
2990907

2988833
1986759
1984686
2981611
1980541
1978469

2976399
1974318
2971259
2970189
i (J 68-1 2 I

2966053

1963986
1961919
2959853
*У577»7
/V55712
1955658

*95'594
1949531
1947468
2945406
Z
943345
1941 -184
1939124
2937165
1935106

*933°4:
1930989
1918932

Verf.

Cofec. j 1 ang.

'•43955
6
5

1-4391131
1-4)86930
1-4582574
1-4578251
I-4m9î'
1-4361)616

'•43653 Jí1-4560997
1-4356693
'•435*193
1-4348097
1-414180?
1-4339516
'•4335*3«
1-4330950
1-4316671
1-4311399
1-431812')
1-4313863
1-4309600
«••430534*
1-4301087
1-4196836
1-4291588
1-4188345
1-4284105
1-4279868
1-4275636
1-4171407
1-4167142
1-42629(11
1-4258743
1-4254529
1-4150319
1-4146111
1-4141009
(-4237710
'•4133541-4129323
1-4225134
1-4110950
1-4116769
1-4111592
1-420841 К
1-4204248
1-4200082
1-4195920
1-4191761

1-4187605
1-4183454
1-4179306
1-4175161
1-4171010
1-4166883

1-4161749
1-4158649
<4'Í4493
1-4150370
1-4146151
1-4142136

Secant

9656888
9661511
9668137
9673767
9679399
9685035
9690674
9696316
9701962
9707610
9713162
9718917
972457';
9730236
9735901
9741569
9747140
9752914
9758591
9764171
9769956
9775643
9781333
9787017
9791714
97984*4
9804117
9809833
9815543
9821156
,826975
9431691
;8з84'5
984414'
9849871
9855603
9861339

9867079
;87i8ir
^78567
9884316
9890069
9895X25

J9015&4
9907 з4<-,
9913112
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3 iwiH
41648,3
5 1 6 9 7 3

'' '745 |3
7 '794(3
8 1 84- i *
9 1 8 ) 1 13
г. ц).{9 14

i - y S â U
t2 2(,36 j4

4,1085:4
44*43t4
4 5 2 1 8 2 1 4
46 -.230 4
4 »279 Í4
482327 '4
4 9 4 7 ^ , 4
5.-, 1424 •;
5' 2473 ,
5'- 2 5 2 1 ..
5 3 2 5 7 0 -
54 !Í5i8
55 1666
56 2715 -s
5 2763
58 '8u !
5. !8:X.
6 190,, 6

г

,

6
7
8

9
o
I

1 1
2

1 3
ч
'5
"5
10

17
IS
'9
'9

2 1

22

2'

21

24

25
26

27

2Ï

29

3 í r

} J
;l

^
Тз|
34
í 5
3"
?6
r/
3х

so
40
4-'

4'
42
43
44
44
45
46
47
4*

048

'' An-r"JA|
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— L

•OÎ

••03•04
•05
•06
•07
•08
•09
•lo

• I I
•12

• « 3
•'4
•'5
• I f .
•17
•18
•19
•»o
•u
Г22

•23

•24

•15

H Y P . L.

02301585
04605 l 70
06907755
09210340
1 1 5 1 2 9 2 5
13815510
loi 18096

18410681
•io;i3266
•23025851

•15318436
•276310:.!
•2.,9зз6, '•
•32236191
•34538776
46841 36?
•5914504
•41446532
•4?749"7
•46051702

485542 7
•5065687..
•511S945-
•55161042
47564627

C L H Y P . L O .

•î6

•27
•28
•29
•30
•31

•3»
•33
•34
•3Í
•36
'37
•3»
•340
Ч1

•4*
Ч ï
•44
•45
•46
•47
•48
49

1-50

•59867113
•61169708
•64471383
•66774968
• 6 9 0 7 7 5 5 5
•71380138
•736H272 5
•75985508
•78287893
•80590478

•81893064
•85195649
•874.8234
•89800819
•92103404
•94405989
•96708574
•9901115.1

1-01313744
1-03616529

1-05918915
1-08221500
1-Ю5240П5
1-11826670
1 - 1 5 1 2 9 2 5

C L

•í»
•52

•53
'54
'55•Sb
•57
•58
'í?•Sc
•6 1
-62
•63•64•65
•66
•67
•68
•69
•70
• 71
•71
•73
•74
•75

1YP. LO. CL

•17431840

•19734425
•22037010

'^4339595
•26642180
•28944766
•31=4735'

'•33549936
[-35852511
1-38155106

1-40457691
1-42760276
1-45062861

'•47365446

1-49(168031
1-51970617
1-54273101

•56i757*7
1-58*78371
1-61 180957

1-115485542
1-65786127
1-68088711
1-70391297
1-72(1115882

•76
•77
•78
•79
•8o
•81
•82
•87
•84

•86
•8;
•88
•89
•9r

"9*
'9
'94
•9 'í
•g(
'97
•98
•94

I-ci

H Y P . LO.

•749964(^7

•77199051
•79601637

•81904112
•84106807
•86509392

•88811977
•91П4561

1-93417147
1-9571173*

•98021318
1-00314903

2-04930073
:-o723i65Ï
2-09535243
1-11837818
1-14140413
1-1644299!:
2-18745583

2-21048169
2'2335°75'
^'»5653339
1-17955914
1-^258509

A T A B L E of Runibs , (hewing the Degree?, Minutée,
and Seconds, that every Point and Quarter-point of the
Compafs makes with the Meridian. Tab. 14.

North

1
1

N h E

N N F .

N E b N

NE

КГ b F.

'N NE

E b N

Eaft

N b W

NNW

NW b N

NW

'ts. цг.

) I
> 2

) 3

С

1
1
з

í С

t I
t 1
l 3
3 <^
3 '
3 *
3 3
4 o
4 i
4 i

N W b W

WNW

Wb N

Weft

S <-'
5 >
5 *

i 1
6 I
6 1
6 з
7 c
7 »
7 2
7 3
8 c

0 / „ Hts. 41.

t 48 450 i
5 37 3°° l
í 26 150 з
1 1 5 O r o
4 3 45
6 51 30

I i
i г

9 41 15 t 3

'5 i« 45
2 O

г i
2S 7 302 2

i" 56 15 2 3

3i 45 °3 c

í* 33 4Ç;3 >

59 11 31
41 II 15
45 o c

3 l
3 3
4 c

47 48 4? 4 í
5° 37 3=
t;3 16 15
56 15 c
59 3 41
6 1 51 3c
64 ц l ij
67 30 c
70 18 4<
73 7 3C

75 56 I
78 45 í
S« 33 43
"4 1г 3f

1*7 II i_
90 o e

4 »
4 3
5 °
5 '
5 z

I 0

ô i
6 2
6 3
7 c

7 >
'7 *

7 3
)8 o

South

S b E

SSE

SE b S

SE

SE b E

.ESE

E b S

Esft

SbW

SSW

SW b S

SW

SW b W

WSW

W bS

Weft
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I. In tbt London Edition of 1742.

In the Logs.

., 101213 3630
14 4059

I 15 448»-
, 16 4917

»7

/ 31308
v 36719

39315
34*59

/ 34728
v 51193
v 59C02

60844
64445
05 40*5 ~
66607

• 67329
69519
П11 litV J J J * '

ч -Ц-гоМ7>7-->
54294

л 74743

-- 7S56'
. 76000

76031
,, 77316

8j9S8

5340

<4*7
8202
0899
7747
6798
2106
5316
2178
1892
61*0
5 '99
2O2Z
1035

}*9*
•111OЖ 5*7

9S3T
5647
2977
8136
9907
2694
8583

Abiblute Numbers.
6462
«668
5167

6492
8688
9'57

In the S'tnei.

o' 40' 45"
ï 7 48

* ï 24 о
X 2 4 0

'л 13 27 3p
37 26 20
37 26 50
52 32 40

ч 55 43 «о
65 4 20
6S 4 30
65 4 30

? 70 30 50
75 53 30

v 77 2 г 20
.• 82 о 4<D
-/ 85 55 о

In the Т

^ 3° 2l' 0"
/ io 13 50

-. 13 21 30

• 43 56 3°
• 68 19 zo

71 21 0
v 77 ï 40

89 39 40
87 19 го

, 88 го 30
89 55 io

L. to 20 pinces, 916.

8-0738436
8-2949277
8-3879622
8'557°V536

9-3668676
275 diff.
275 diff.
162 diff.

9-917132*
97 diff.
98 diff.

9^575403
9-9743838

52 diff.
9-9893657
9-9957646
9-998896?

angents.

8-7674175
9-2564267
9-3756001
9 9839ЯЗ

10-4006638
10-47 ' 7 '47
10-6375975
11-2340287
11-3300317
11-5383295
12-8520264
96189

Expl. It Vie. pa. 1 1, l. 4 bot. M*, m

T«

11 •. i.

Note, th« fome тегу few places »re omitted where a figure doe« not perfoflly ap.
f ear, as they ar« not real errors, and cannot miflead, but may eafily fc« filled up by
the difference«.—It ii a1fo to beobferved that, fome of thefe errors in in'Ji the books,
are not in all copiai of the fame edition, at I have eaperienced by collat ing divers co-
pies i i eïrcumftance probably occafioned by types fometimes.workins •«« at the preis,
end carelefily fupplied again i and ftimetim'es by «lifcovenng »ud corieiVmg «rrors af-
ter the copie» «>f fome (beets have been but partly worked off.—All the real errors m
both book« are brought together in thefe tables, both thofe I have feen printed e»c-
ivhere, and thofc received by private communication, befules upwards of twenty det
»Vieil by my felf, in coroparijig the nrcofe of my book with the like parts of the other»,
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II. In tbi Avigntn Editien ef 1770.

fe

In the Logarithms.

v 101313
-> . H
* 15

" / . 16
.* 17

*-

141 s«
» 17740
-* 34*59

• * 347J8
37696

* 38119
43*84

•' 4478l
V 46309
* 46S59
* S'ÍÍ3
x 5468 1

58987
y 59502

59889
60844
63064

> 64149
64347
64445

* 64881
65405-
68128
68761
681859

> 69339
> 69519

69533
70076
7IOJI
Твувс
8«47
«43yf
85318

• 86486
. 89680
93614

3630
4059
4488
49J7
5346

7871 -Д*9р/
9536 '
7747
6798
»953
^'5 л* <•
WbJf+9M

^Зв

6654
0036
лоб
83б4'

75^3^

5316 ^
3471^
î i?8
78i5vK
1899
м8* i/'5"3 Hf/-
1892 í/y

6п<У'Ж
1 I rA , JÍ/3z50f'7/
34131^ •
9607-
9776
I03S ..
lOlOc^
5693,/^386â j/974-8 -jV
7013^
3064^
09i6Hr
945|
6956
3408

Abfolutc Number».
r 4^7014670
* 7235 1 7'3S

eet i laft line, MT, mT.

In the Sinel.

> o« 6' 36"
» o 37 3
- o 45 30
» a 37 з8

v 3 ii 38
18 44 го

4 45 4 5°
65 4 30

30
30

r 67 »7 3«
75 53 30

488 $2 lo

7-1832698
8-0325059
8'iai7i48
8-6607619
8-74S97«

621 di&
9-8500947

97 din.
98 diff.

9'9575403
9-9040579

52 diff.
9*999944

In the Tangentt.
- o° 9' 17"
> o ii 47
* о 14 зз
v о 24 i6
v о 37 15
A i 19 15
.i i 32 57

3 ? Z> 3 6 38
> 3 I0 9
,, 17 39 4°
w 33 22 o
> 35 4 40

67 13 5°
v 73 ao 50
* 88 3 10

. Sheet S t
T j^ Л 4

Table to ai

59
825

1083

743 43 M
7-5349060
7-62 15*81
7-8487435
8-0348694
8-3628023
8-3826268
8-7196777
8*73475!!
8-7633936
9-5029635
9-6355311,
9- 8404809 u

10-37701601
10-5341600
11-4685399

&%
D placei.

77085*30 is e
91645-39485
03*42.84566

Table III. of the fame.
DifT.II.ib.00127 5317547 fc*

j* Logift. Log. o" $t"
Hyp.L. 6-75 i'9»954»S

In the laft Page.
line 20

32

«*
*Q

0*001963}
1-3403375
'•»403375
5*8455077

F I N I


