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Construction of multigrid algorithms which are applicable to mixed boundary value problems
is attempted for the wavelet BEM. As the multigrid algorithms, the multigrid method and
the MG-GMRES method, in which the multigird algorithm is used for preconditioning of
the GMRES method, are considered. The Bi-CG and GMRES methods are employed as a
smoother of the multigrid algorithms. Numerical experiments are carried out to examine the
efficiency of the developed algorithms, and it is found that the combination of MG-GMRES
and Bi-CG can be an effective algorithm for the mixed boundary value problems. Although
the proposed method cannot outperform the GMRES method, the number of iterations can
be reduced, and hence the enhancement is attained in the aspect of the memory requirement.
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Fig. 4 Convergence of residual norm for multigrid
algorithm(V-cycle) with Bi-CG method.
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Fig. 5 Convergence of residual norm for multigrid
algorithm(V-cycle) with GMRES method.
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Fig. 7 Convergence of residual norm for MG-GMRES
with Bi-CG method.

MR L LT Ay, FHERICE L CTRS & IRMIX
k=15 ® GMRES IR FELL, vV F 7Y v ik
R LD RBEOZRITRD B,
5.3 MG-GMRES ZEDOHEMMEICET H1RE
MG-GMRES EORMLEIERICHWGN D VT J
Uy RN RLDYA 7N — 20, b Bl
7% coarse grid correction % AV 7z, METORER, coarse
grid correction WM T 5MEEZ m = 6 & LG
(Fig.6) M b RIF2#ER % 521D T, ZITIEEDY
HETRT.
2k, BALEERORE T TRIEL LT, kA0
reduction factor p; DHEVBR TGS,

pj =|vj— Azj| (19)

pi {EE D BIFRTEO F TRV /NS lE% LD, FER
& LT GMRES EAREKD KEEE A RIGIZH G 32 &1
DIRIND. UL, INE7 py DI, BILELEEE T
ENIRVICEL OHEANKE LD, T2, Kffgs
RICES HREEIA LT L35 L IERL 20, Lo
T, BIALERLEFEOK THIEL, SEROFEITHND R
MENERDEDITHRETRETHD. AW TIE, &
BEE C O IEIRRRIE, p; MWEFRME & LLTFICE LR T
TEL, UTFOMTTIZ =01 & L7 =771, &

T .

10%+ —e— MG-GMRES -
\ —+— GMRES

—o— GMRES(15)

—o— GMRES(10)

Residual Norm

107"

0 100
CPU Time(s)

Fig. 8 Convergence of residual norm for MG-GMRES
with GMRES method.
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