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Abstract

In this paper, a finite difference method is proposed for a class of damped wave equations with a
fixed point source under periodic boundary conditions. The central difference scheme is used to
approximate the space, and an auxiliary function is constructed near the point source to correct the
singularity of the solution at this point. In time, the backward difference scheme is used. Numerical
experimental results verify the effectiveness and convergence of the scheme.
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Figure 1. Numerical solution fora=1,b=1,c=4
l.a=1, b=1, c=4RHIKER

SRR DL CBUEAR - TCRRI I BUE R

1.5

Figure 2. The influence of fixed point source whena=1,b=1,c=4
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Figure 3. The distribution of solutions at time t = 1
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Table 1. The error and convergence order when the time fraction is fixed to 3200
7= 1. FHEREIEE A 3200 ATATIRZ K TSN

(A 3 5 R ey
16 1.439544 x 1072 -

32 4.790466 x 1073 1.5874

64 1.509366 x 1073 1.6662

128 4.104785 x 107* 1.8786

256 1.007884 x 107 2.0260

512 2.483341 x 10°° 2.0210

1024 6.181888 x 107° 2.0062
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Table 2. The error and convergence order when the space fraction is fixed to 100
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100 2.121945 x 1072 -
200 1.081448 x 102 0.9724
400 5.459768 x 10°° 0.9861
800 2.743270 x 10°° 0.9929
1600 1.375036 x 10°° 0.9964
3200 6.883807 x 107 0.9982
6400 3.444088 x 107 0.9991
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