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Abstract

In this paper, we study the positive-preserving implicit difference scheme for solving two-dimen-
sional Allen-Cahn equation. It is proved that when the grid ratio satisfies 1+7-2R_-2R, 20, the

difference solution is positive-preserving and has the convergence order of 0(1’ + hﬁ + hﬁ) in the

sense of infinite norm. Finally, numerical experiments show that the numerical results are consistent
with the theoretical results.
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Table 1. Error and convergence order (z— = %h}f] of u when the difference scheme takes different step sizes

% 1. ENBRIRES K o MIRERH (r=%hf)

h, ME o LE T HE Ty CPU
12 2.2262¢-02 * 4.5074¢—02 * 4.8544¢—02 * 0.000181 s
1/4 5.9182¢-03 1.9113 1.1954¢—02 1.9148 1.2878¢—02 1.9144 0.000424 s
1/8 1.5035¢—03 1.9769 3.0347¢-03 1.9778 3.2696¢-03 1.9777 0.001239 s
1/16 3.7745¢-04 1.9939 7.6162e—04 1.9944 8.2060e—04 1.9944 0.005073 s
0=0.01 o=1

o=10

Figure 1. Surface diagrams of numerical solution when taking & =0.01,1,10, A =1/16,and 7=0.5k / a

1 Bla=00LL10 h =1/16 « 7=0.5h"/c FHEUERREEEE

Table 2. Numerical solution at x=0, =50 when taking =110, h =1/16,and 7=Ah’
2 Wa=L10 h=1/16 v=h B x=0, 1=50 AU EHE

a h, T Wt B
1 1/16 1/256 x=0,=50 —1.2468¢—60 — 22.6053i
10 1/16 1/256 x=0,0=50 —2.1950e—27 — 95.8794i
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1/16 8.0771e—06 1.9880 4.5230e—06 1.9866 2.0998¢—05 1.9745 0.036086 s
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o=10

Figure 2. Surface diagrams of numerical solution of x=5 when taking «=0.0L1,10, h =h = 1/8,and =025k / a
2. Mla=00LL10 h =h =1/8. 7=0251"|a Bt x=5S{EMREEEE

a=0.01

o=10

0.8
0.6
0.4

0.2

100

Figure 3. Surface diagrams of numerical solution of y =5 when taking «=0.01,1,10, A =h = 1/ 8,and 7= 0-25}15 / a
B3 Ba=00L110 h =h =1/8. r=025h/a Bt y=5BIERKIEHEE
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Figure 4. Curves of numerical solutions at different points (x, y) when taking «=0.0L1,10, A = hy = 1/ 8,and 7= 0.251’1X2 / a
4. Ma=00L110\ h =h =1/8\ r=025h"/a BRARE (x,y) LHIERAIERLE

Table 4. Numerical solution at x=35, y=5, =50 when taking a=110, h =h =1/4,and 7=h;
F4 Wa=110 h=h=1/4. t=hBx=5y=51=50 AAIBER

a h, z Wt LR
1 1/4 1/16 x=5,y=51=50 ~0.0000004 +9.7468i
10 1/4 1/16 x=5,y=51=50 —0.00000000001 — 35.2156i
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