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Comparison of Explicit Central Difference Method and Implicit Newmark
Method Using Chebyshev Spectral Element Method for Wave Equations

ZHU Changyun, QIN Guoliang, XU Zhong

(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The explicit central difference method and the implicit Newmark method was combined
with the Chebyshev spectral element method, respectively, and their influences on the numerical
error and stability were studied. The process of one noise disturbance spreading in freedom space
was simulated and the numerical errors of the two time-difference methods were compared with
each other and the stability of the central difference method was investigated. The conclusions
can be drawn that both the two time-difference methods can acquire right numerical result. The
explicit central difference method has higher accuracy than the implicit one and the numerical er-
ror of the Newmark method is about twice that of the explicit central difference method when the
central difference method is stable. Moreover, the result of central difference method is divergent
when the time step used is larger than the critical step while the numerical result of the Newmark
method still is coincident with the reference solution obtained by the analytical method.
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