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Abstract; The Gray-Scott equation of integer order with Dirichlet boundary condition is studied. We propose
a numerical scheme for solving efficiently the Gray-Scott equation by combining the compact difference method
and the operator splitting algorithm. Firstly, the original problem is decomposed into linear and nonlinear parts
based on the operator splitting idea. Then the linear subproblem is solved by using the fourth-order compact
difference scheme, the nonlinear subproblem is solved by using the Crank-Nicolson difference scheme, and the
nonlinear terms are handled by using the Rubin-Graves linearization technique to build a linear solving format
to achieve an efficient solution. Finally. the stability of the scheme is proved. the error estimate of given. and
the validity of the scheme is verified by numerical experiments.
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Tab. 1 Spatial convergence rate of U (T=0.1,M=3 000)

N U-Err. Rate U-Err, Rate

4 1.144 5 — 1.349 6 -

8 6.404 7X10°* 4,227 3 6.794 8X10* 4,456 7
16 3.929 9X10°7 4,037 0 3.571 3X10°° 4.3619
32 2.834 8X 107" 3.723 3 2.282 6 X107" 3.955 5

K2 VHEE S (T=0.1,M=3 000)
Tab. 2 Spatial convergence rate of V (T=0.1,M=3 000)

N V-Err.. Rate V-Err, Rate
4 2.578 7 - 2.307 2 —

8 7.719 5X10°° 5.779 7 7.324 41X10°* 5.612 5
16 4,037 4X107° 4,372 6 4,028 7X107° 4.263 9
32 2.443 2X107* 4,065 1 2.438 7X107" 4.064 5
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Tab.3 Temporal convergence rate of U (T=1,N=3 000)

M U-Err.. Rate U-Err, Rate
10 5.176 8X10! - 3.367 7X10°! -
20 1.427 4X 107! 1.904 4 9.089 3X10* 1.924 9
40 3.536 1X10°* 2.009 1 2.300 8 X10°* 1.987 6
80 8.750 5X10°7 2.010 2 5.760 0X10* 1.998 6

# 4 VR HE (T=1,N=3 000)
Tab.4 Temporal convergence rate of V (T=1,N=3 000)

M V-Err. Rate V-Err, Rate

10 1.053 2 — 6.233 8X10"! —

20 2.578 2X107! 2.021 1 1.731 8X107! 1.897 3

40 5.895 8X107* 2.091 2 4,445 9X107° 1.973 6

80 1.415 6 X102 2.040 8 1.119 7X107* 1.992 6
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