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Abstract

Since the multiscale wavelet-based numerical methods allow effective adaptive analysis, they have
become new analysis tools. However, the main applications of these methods have been mainly on elliptic
problems, they are rarely used for eigenvalue analysis. The objective of this paper is to develop a new
multiscale wavelet-based adaptive Galerkin method for eigenvalue analysis. To this end, we employ the hat
interpolation wavelets as the basis functions of the finite-dimensional trial function space and formulate a

multiresoution analysis approach using the multiscale wavelet-Galerkin method. It is then shown that this

multiresolution formulation makes iterative eigensolvers very efficient. The intrinsic difference-checking

nature of wavelets is shown to play a critical role in the adaptive analysis. The effectiveness of the present
approach will be examined in terms of the total numbers of required nodes and CPU times.
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Table 1 The numbers of nodes used in the wavelet-

2
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H
=3 = =5 =6 g °
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Adaptive | 49 225 861 2609 £
2 4
(&)
2
R K K] s °
Voo Resolution Level (J)
L ! Fig. 9 CPU time
R o . -
o
o 35 2
mE R g
moE e T
ot o S T . o
i Ew
© @ ,
10* . :
Fig. 7 Wavelet coefficient distribution for Case I at the 3 F;‘eso'uﬁon Lovel (j) 6
resolution level (a) j=3, (b) j=4, (c) j=5, and (d) (a)
j=6
10"
—— Adaptive
—o~ Full
q
@ 10°
3
g
Em”[
Fig. 8 (a) The first and (b) the second mode shape for
Case I 10 . -
3 4 5 6
Resolution Level (J)
52 CASEl:3%#gt 11X 14 XF (b)
la)z - wl.'z,\’dcl
o] AL W ALl ot o] FolR Fig. 10 Errors for (a) the first and (b) the
_ 1)
I, AR 5 B n{EEi= Fig 8 3 #do] yEk
ok second eigenvalue for Case I1
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=5 | =4 | =5 | g6
“ zsm[m_ 1 ]min nry, mim=1,2. (30) Full 56 240 992 4032
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Fig. 11 Wavelet coefficient distribution for Case II at the
resolution level (a) j=3, (b) j=4, (c) j=5, and (d)
=6
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