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Multiscale Adaptive Wavelet-Galerkin Method for Membrane Eigenvalue Analysis
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Abstract

The objective of the present research is to develop a wavelet-based multiscale adaptive Galerkin method
for membrane eigenvalue analysis. Since approximate eigensolutions at a certain resolution level can be
good guesses, which play an important role in typical iterative solvers, at the next resolution level, the
multiresolution iterative solution approach by wavel ets can improve the solutionconvergence rate substantially.
The intrinsic difference checking nature of wavelets can be also utilized effectively to develop an adaptive
strategy. The present wavelet-based approach will be implemented for the simplest vector iteration method,

but some important aspects, such as convergence speedup, and the reduction in the number of nodes can be
clearly demonstrated.
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Table 1 The numbers of nodes used in the wavelet-
Galerkin method for Case | (boundary nodes are
excluded).

=3 | =4 | j=5 | j=6
Full 49 225 961 3969
Adaptive 49 225 861 2609
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Fig. 4 Wavelet coefficient distribution for Case | at the
resolution level (a) j=3 and (b) j=6
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Fig. 7 Wavelet coefficient distribution for Case Il at the
resolution level (a) j=3 and (d) j=6

Table 2 The numbers of nodes used in the wavel et-
Galerkin method for case | (boundary nodes are
excluded)

=3 | j=4 | j=5 | j=6
Full 56 240 992 4032
Adaptive 56 240 842 2420
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