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Hybrid method combining finite difference and
pseudospectral method for solving the elastic wave equation

1 .2
MA De-tang , ZHU Guang-ming
(1. Sdhool of Science, Chang an University, Xi an 710064 China; 2. School of Geological
Engineering and Suveying Engineering, Chang an University, Xi an 71005, China)

Abstract: Many different methods proposed for modeling waves have their own range of validity and limitation. For example. Finite different
(FD) techniques have been widely used in wave modeling. One advantage of FD techniques is their ability to model wave propagation in media
with fairly general spatial vanation of elastic properties. However , particularly for models with sharp discontimities FD schemes are by no
means free from accuracy problem. Finite element(FE) method has been shown to be an efficient alternative tool for modeling wave propaga-
tion in complex smctures. Pseudo-spectral method(PS) has advantages of higher accuracy and lower dispersion than FD method and FE
method but , there exists difficulties in dealing with free suface boundary condition as FD method.

Here we develop a hybid method which couples the FE method with PS method to model near boundary wave field and inner wave field
respectively, to use the advantages of the two methods and to increase the numerical accuracy and computation efficiency. The problems con-
cerning connection of the two methods are olved by introducing the transition region between near boundary and inner region. Numen cal exam-
ples have demonstrated the validity and the advantages of the hybid method given here.
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