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Songider Yne finite difference opevator VY *  whish corresponds

to the laplacian V* and whichk is givem by
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vhere ¢ iz the mesh length and i, j indicate the points et vhich ¢
i3 to be measured, Tuylar's Theorem gives
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where &, ‘ih"" ars the rermlis of dilfovenilal opsrators acting on
@ &b the point st whish V'@ 18 nzasurst, aed R, Pz ovotro thase
parte of the operators whleh are invarisnt under rotation. We wish fo
form a finite difference operater acting on ¢ whiech will essentially
¢liminzte /m, ; Thompson (1) bes suzgeeted that @i, ;,» b8 preplaced by
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There 18 an operstiur corresponding to {1) wideh is eiwply formed
s q o/ N
by roteting the grid through an angle T4 wnd exlending the meeh

iength
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and the equation corresuondies to (2} s Py ‘{
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whatw /L\., /‘3 ars wnaliersd by rotetion, whils
iferent from /A; okt }fu,. « %o elimdnwbe tae systematic error we
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take
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The new sperator ormad by the ieft hand elde of {¢) involves rine menh
polots and herce Luwalves tae mesh valuos of § over a grester ores
e
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then doss e operalow ' » Glearly we cap forie en ereralor
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with the corresponding @qtzat-im
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end using (2), (4) s (¥} we csa Sforvs an operater
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- whish elimlustes alss the gysizometic errer o the erdey of d
The values of N, w and V grs glven by
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The op&ﬂ’&@f défim& in {8) requires tho values of @ et four mors
mesh points, We may éozﬁ;im:e edding in four more pezh points and sllmli-
nating the systematic error to Ligher gegrees in ﬁie | « It ie m‘?es B
ing to compare the meshes for ihe case given by Thompson (1) whick uses
Py - %’*\I}@‘.‘.i tor Py . The meshss for V" eLy  aw
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411 the above cam be repeated for sny systemeatic orzrstor. In
perticvlar we heve an squetion szactly smalageus to (2] for ths fizlie

differente Jascobiaw
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vhere tha W ere the resulis of differential operators en
end Y evalusted at the polat where J iz evaluated, We cen form J
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by using fowy poinis on cach mesh, (“- Yy g}? - L,é,}‘(.m,@u)’ {5_;&.,,} .
By twnisg -'hh?:mxagh &n angls “,/,4, we can form E ' using tie

points (;“‘..4:,&&\), @- 1, d’) ; 'L"L-n’, :}-&)‘ (:L ', b‘“) end weits
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Thompson {1} heze suggeated replscing ¢ ad ¥ty @ - _‘«g P s
@ - &gty bofors evaluabing the Jecorlans and gives un cxempis
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based on
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Ho considers the Jecobien eslsulsmted from the tuo meshss wumbersd 1

and 2 in Fizure 1 end takes o aversge, Hir result iz
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The result of wsivg 2 — . F ie
T o~ AV & s oty { WL Sud - Suntid ) (13)
: et iy ad /

At od e ﬁ'/)_ the value of the bracketed sxpression in (13) is

0,97, whils that of Swwdd & 2 or 0 b4 emd $:at gives by
A r
Thompson'’s curve is 0,91.




Samarizing we may say thatl symmetricel part of ihe trancation seror

is successfully reduced by using the simple operstors shown sbove.
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