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Abstract

This article proposes an implicit fully discrete scheme based on the compact finite difference me-
thod for integer order wave equations. This discretization scheme uses a central difference scheme
for discretization in the temporal direction and a compact central difference quotient weighted
average for discretization in the spatial direction. The stability analysis and error estimation of
the discrete format indicate that it achieves second-order convergence in the temporal direction
and fourth-order convergence in the spatial direction. And numerical experiments have shown

that the convergence order of the discrete formatis O (rz + h4) .
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Table 1. L~ -error, time convergence order and CPU time when M = 100
F 1. HM=100 Ry L” -iRZE, BFEMEMFI CPU B

N L iR B[R] SA R CPU i} [f]
10 1.4958 x 1072 - 0.0043
20 3.7474 x 10°° 2.00 0.0091
40 9.3733x 10°* 2.00 0.0103
80 2.3436 x 107 2.00 0.0293
160 5.8583 x 10°° 2.00 0.0349
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Table 2. L~ -error, spatial convergence order and CPU time when M and N are taken into different subdivisions
F2. HM, NBFRZSRE L -RE, AN F1 CPU RFE)

M N L -2 iRk iy CPU Irf[A]
5 16 4.0671x 10°° - 0.0004
10 64 2.6872x 107" 3.99 0.0029
20 256 1.6814 x 10°° 4.00 0.0054
40 1024 1.0512 x 10°® 4.00 0.0455
80 4096 6.5688 x 10°® 4.00 0.0389
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Figure 1. Contour plot of exact solution, numerical solution, absolute error and error when N =100,M = 5000
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