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Abstract

In this paper, we are concerned with the development of numerical method for a class of hyperbolic
equations, which are originated from the problem of vibration control and elimination in practice.
Since its boundary condition is the control function which is needed to be solved, it is different from
the ordinary initial value and boundary value problems of partial differential equations. Without
any assumptions on initial displacement and initial velocity, the analytical form of the control func-
tion is given, and a numerical approximation solution is obtained by intercepting the first 2(N + 1)
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terms of the series, and a convergence rate of numerical approximation is analyzed. Numerical ex-
periments confirm the theoretical results.
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Table 1. Numerical error and convergence rate of example 1

F 1 B 1 EREMBTSIRRE

N V) v (V.. st v (®) = 0, el

10 6.304x10° 1.245x107"

15 2.981x10° 1.847 4,891x10°° 2.304

20 1.731x10°° 1.889 2.481x10°° 2.360

25 1.129x10° 1.915 1.455%10°° 2.391

30 7.947x107° 1.926 9.376x10™ 2.410
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Table 2. Numerical error and convergence rate of example 2
2. Bl 2 MBEIREMWELRE

N () - ()., peth v (©)= v ()], Hesi
10 1.039x10° 2.009x10"

15 4.864x10° 1.873 7.857x107 2.315
20 2.810x10 1.907 3.978x10° 2.366
25 1.825x10" 1.934 2.332x10° 2.394
30 1.283x10°* 1.933 1502107 2.413
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