EHESE I R LR E MR CH R B ¥ D Vol. 43 No. 5
20224 9 H Journal of Huagiao University (Natural Science) Sep. 2022

DOI:10. 11830/ISSN. 1000-5013. 202107008

EBEZR=F1E Allen-Cahn F 2]
SNEFHEER

BR, X%, ERHE
R A% BRI B AL SN 362021)

BWE: MW ERAAYHERFHIERBFE Allen-Cahn 1B A T4 22440, HFE FH 2 EH %
5 R o R S AR L Pk AR AR R AR O BRI AR BT H 3 O B s RS R AR vk O R R AT SR A L IR R B O RR A
G4 42 & Crank-Nicolson 4% = £ 57 — B 22 43 #6 2 I ho A% B9 B ofe 7 07 B AT BUE AR 3 . BEIR 40 A7
W < B AR L BT ST SR B R 5 TR B o A A R USSR B | A e 28 0 A B e T L
X#WW: JERFB Allen-Cahn 7 PRI AT BF0RT7E; HETE

HESES: 0241.8 XHARER: A XEHS: 1000-5013(2022)05-0698-07

Effective Operator Splitting Scheme for Conservative
Nonlocal Allen-Cahn Equation

CUI Chen, WU Zhe, ZHAI Shuying

(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract: An effective operator splitting scheme for solving the nonlocal Allen-Cahn equation with a Lagrange
multiplier is studied, based on the operator splitting method, the original equation is discretized respectively
into a nonlinear equation, a nonlocal equation and a Lagrange multiplier equation. Then, the nonlinear equation
is solved analytically; the nonlocal equation is discreted using rectangle formula and Crank-Nicolson format,
and Lagrange multiplier equation is discreted using trapezoidal formulas. The theoretical results show that the
proposed scheme satisfies is mass conservation. Numerical experiments demonstrate the validity of the pro-
posed method, including convergence order, energy decline and mass conservation.
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Tab. 1 Spatial convergence order of different schemes (¢=0.1,5=0.5,T=1,M=3 000)

N E, Rate E. Rate
10 2.875X10°* — 3.559X 107" —
20 6.483X10°° 2.149 8.148X10°° 2.127
40 1.601X107° 2.017 2.032X107° 2.004
80 3.992X107° 2.004 5.093X107° 1.996
160 9.972X10°7 2.001 1.272X10°° 2.001
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Tab. 2 Spatial convergence order of different schemes (¢=0.1,6=0.5.T=1,N=3 000)
M E, Rate E. Rate
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Fig.1 Numerical solution and energy change diagram of different § values of example 2
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