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Fig. 1  Numerical wave form of the soliton
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eexact solution numerical solution exact solution numerical solution
1 12 12 12 12. 0000003
2 10.9919516 10.9919518 8.2573591 8.2573590
3 8.8366743 8.8366743 5.0372350 5.0372354
4 4.2263195 4.2263195 0 0
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Fig.2 Local energy error (te[0,100])
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MULTI-SYMPLECTIC METHOD FOR THE NONLINEAR
VIBRATING STRING EQUATION"

Fan Wei’
(1. School of Mechanics , Civil Engineering and Architecture , Northwestern Polytechnincal University ,Xi’ an,Shaanxi 710072, China)
710072 , China)

Hu Weipeng'” Deng Zichen'® Han Songying®
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(3. State Key Laboratory of Structural Analysis of Industrial Equipment ,Dalian University of Technology,Dalian ,Liaoning 116023 ,China)

(4. School of Materials Science and Engineering; Shaanxi University of Technology; Hanzhong ,Shaanxi 723003, China)

Abstract Based on the Bridges” multi-symplectic theory in Hamiltonian space,the longitudinal oscillation in a
nonlinear elastic string was investigated. Firstly , the multi-symplectic formulations and several conservation laws of
the longitudinal oscillation equation were presented. Then,a new equivalent formula of the multi-symplectic Box
scheme was constructed. Finally ,the numerical experiments on the longitudinal oscillation equation were also re-
ported. The results are in good agreement with the exact solution obtained by Lu et al, which implies that the
scheme can simulate the nonlinear elastic string vibration problem accurately. In addition , from the results,we can
conclude that the multi-symplectic method is an efficient algorithm with excellent long-time numerical behaviors.
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