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SOCD CFD
1/h . .
lu, —ull, order K Cpu |lu,—ull,  order k ¢cpu
16 1.36E-03 8 0.03 9.02E-06 8 0.03
32 3.37E-04 2.01 8 0.14 5.57E-07 4.02 8 021
64 8.43E-05 2.00 8 0.55 3.47E-08 4.00 8 054
128 2.11E-05 2.00 8 1.59 2.17E-09 4.00 8 197
256 5.27E-06 2.00 8 6.13 1.36E-10 4.00 8 914
512 1.32E-06 2.00 8 29.58 8.46E-12 4.00 8 43.66
#F2  SOCD 4%\ FA CFD IS T EH A 2 B ELER
SOCD CFD
1/h « .
lu, —u]l, order k  Cpu lu,—ull,  order k cpu
16 1.87E-03 14 0.05 2.84E-05 14 0.07
32 4.73E-04 1.99 14 0.30 1.80E-06 3.98 14  0.35
64 1.19E-04 1.99 14 0.87 1.13E-07 3.99 14 0.96
128 2.97E-05 2.00 14 3.07 7.06E-09 4.00 14 3.0
256 7.44E-06 2.00 14 12.46 4.42E-10 4.00 14 16.33
512 1.86E-06 2.00 14 67.25 2.76E-11 4.00 14 95.38
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1 1
h0 hM ”UM _u”oo cpu ko kl kz ”uM _u”oo cpu ko kz
32 128 2.17E-09 175 8 3 2 2.17E-09 095 8 2
64 256 1.36E-10 622 8 2 2 1.36E-10 331 8 2
128 512 8.46E-12 3112 8 2 2 8.45E-12 16.44 8 2
F4 M =38}, BER OMG SEF CTG SEKMRES 1 AOBELER
1 1 BH I CMG 7% CTG i
ho hM ” uy, —u ”oo cpu ko kl kz ks ” uy —u ||oo cpu ko k3
16 128 2.17E-09 145 8 3 3 2 2.17E-09 0.53 8 2
32 256 1.36E-10 596 8 3 2 2 1.36E-10 2.84 8 2
64 512 8.46E-12 3108 8 2 2 2 8.46E-12 14.87 8 2
x5 M =484, BEEH CMG AR CTG SEARMBEN 1 WEELER
1 1 JEH I CMG ¥ CTG ¥
h0 hM ” UM —u ”oo cpu ko kl kz ks k4 ” UM —u ”oo cpu k0 ka
8 128 2.17E-09 150 8 3 3 3 2 2.17E-09 060 8 2
16 256 1.36E-10 569 8 3 3 2 2 1.36E-10 263 8 2
32 512 8.46E-12 3000 8 3 2 2 2 8.46E-12 1519 8 2
&6 M =58, BEH OMG SEFN CTG SEKMEG 1 WHELR
1 1 HH I CMG £ CTG ¥
ho hM ” UM —u ”oo cpu ko kl kz ks I(4 ks ” UM —u ”oo cpu ko k5
4 128 2.17E-09 1.75 7 3 3 3 3 2 2.17E-09 080 7 3
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8 256 1.36E-10 7.46 8 3 3 3 2 2 1.36E-10 3.00 8 2
16 512 8.47E-12 31.18 8 3 3 2 2 2 8.46E-12 16.16 8 2
#7 M =28}, OMG %R CTG SERIBER 2 BELR
1 JBEH I CMG ¥ CTG %
hy hy lluy—ull, ©Pu k k Kk luy —ull, cpu k, k,
32 128 7.06E-09 198 14 3 2 7.06E-09 1.03 14 2
64 256 4.42E-10 7.07 14 2 2 4.42E-10 3.73 14 2
128 512 2.76E-11 3544 14 2 2 2.76E-11 18.78 14 2
%8 M =38, OMGEFACTG SERMREF 2 BzhELER
1 1 EHE K CMG % CTG i*
ho hM ” UM —u ”oo cpu ko kl kz ka ” UM —u ||oo cpu ko k3
16 128 7.06E-09 1.70 14 3 3 2 7.06E-09 0.59 14 2
32 256 4.42E-10 655 14 3 2 2 4.42E-10 3.14 14 2
64 512 2.76E-11 3359 14 2 2 2 2.76E-11 16.33 14 2
%9 M =4us, ome k0 0T SERMEH 2 HBELESR
1 1 JEH B CMG % CTG i*
ho hM || uy —u ||oo cpu I<0 k1 kz k3 k4 ” u, —u ”oo cpu I<0 ks
8 128 7.06E-09 165 14 3 3 3 2 7.06E-09 0.78 14 3
16 256 4.42E-10 630 14 3 3 2 2 4.42E-10 2.88 14 2
32 512 2.76E-11 3168 14 3 2 2 2 2.76E-11 15.97 14 2
£10 M =5p4, coue 70 oT6 SERAEEHI 2 MOMELER
1 1 JEH K CMG ¥ CTG &
ho hM ” u, —u ”oo cpu ko kl kz ka k4 ks ” u, —u ”co cpu ko ks
4 128 7.06E-09 1.70 14 3 3 3 3 2 7.06E-09 0.76 14 3
8 256 4.42E-10 652 14 3 3 3 2 2 4.42E-10 4,18 14 3
16 512 2.76E-11 3125 14 3 3 2 2 2 2.76E-11 14.81 14 2
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Abstract: Many science engineering problems can be attributed to solve a nonlinear elliptic
problem. In this paper, a compact finite difference (CFD) scheme and a numerical method are
discussed for the two dimensional nonlinear elliptic problem. Firstly, a compact finite difference
(CFD) scheme is proposed, based on a fourth order compact finite difference scheme for Poisson
problem. Secondly, a coarse grid and a fine grid can be given, by choosing proper step length. On
the coarse grid, Newton method is used to solve the nonlinear equation, and the high accuracy
approximate solution is obtained. A better initial value is provided on fine grid, by using
interpolation operator. Newton method is used again for the initial value. A cascadic two grid
(CTG) method is proposed. Numerical experiments of the CFD scheme and CTG method are
given, which demonstrate that the new CFD scheme with accuracies of fourth order, and the CTG
method is effective.
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