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Abstract

The structure-preserving algorithms for the Allen-Cahn equation are often fully implicit linear
schemes or fully implicit nonlinear schemes. To improve computational efficiency, a class of expli-
cit Du Fort-Frankel (DFF) schemes, whose numerical solutions inherit the energy dissipation law
is proposed in this study. Finally, numerical results verify the validity and energy dissipation of
the scheme. At the same time, under the condition of space grid h and time step t = h%, the numer-
ical solutions converge to exact solution with an order of O(h?).
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Table 1. Numerical results at 7= 1 obtained by our FDMs for example 1 with #=3 (r= /%)

T HT=1Mp=3RAXEREPERAKBELER(=1)

h ME MR, LE LR, HE HR, CPU
% 4.2463e—03 * 6.5852e—03 * 8.3411e—-03 * 0.014695
% 9.7806e—04 2.1182 1.5097¢-03 2.1250 1.9172¢-03 2.1212 0.049261
é 2.3907¢e—04 2.0325 3.6865¢—04 2.0339 4.6823e—04 2.0337 0.374173
Table 2. Numerical results at 7= 1 obtained by our FDMs for Example 1 with =30 (= A7)
F2. B T=15p=30 BAXHRESERFRBELER=1)
h ME MR, LE LR, HE HR, CPU
= 4.1152e-02 * 7.1061e—02 * 8.8050e—02 * 0.013634
% 4.1817¢—03 3.2988 6.4868e—03 3.4535 8.2298e—03 3.4194 0.061100
31—2 4.4335e—04 3.2376 6.8397¢-04 3.2455 8.6870e—04 3.2439 0.298399
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