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Application of the Crout version of the incomplete LU factorization (ILUC) to the Boundary
Element Analysis for Wave Diffraction Problems
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Incomplete LU factorizations (ILU), combined with the generalized minimal residual method
(GMRES), are often regarded as the best ‘general purpose’ iterative solvers. The dual threshold

incomplete LU factorization (ILUT) is a well-known ILU preconditioner.

It is effective for

general sparse linear systems. However, for dense matrices, the cost for the construction of this
preconditioner is high. We thus consider the Crout version of the ILU preconditioner (ILUC)
in this study. It is known that ILUC can compute much faster than ILUT for sparse matrices.
We apply the ILUC preconditioner for the analysis of the boundary value problem related to
the diffraction wave field around a Very Large Floating Structure (VLFS) and show that this
preconditioner is, in some cases, effective for dense linear systems.
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F-5 T RELEERLEEDILUC & ILUT DFEMER. A = 55.034m, N = 25921.
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HREDO GMRES KO #EFRICERLTHH, BESHE
M FYE O F A TR TH OIERICR A - T
&, ILUC BE#MEZ->TW3S,

53 4fig 1 REXR (28 B) 0EE

CCTHLEHESEREME FMM)YEERL. %
BUTY] A O EFE LN T ILUC I & B TLERT
YRVE T B HER E D, HPC2500 o BWTIEEET
Z L RAFIEE (8CPU) % Lz,

£-8 &0, DEELDMNL LIEBER, r OB
ELEICICHERE IZITHABICHD LT, Bl r
V0.3 ORHTILEE O GMRES ICH LT 27% % TR
Uiz, 72720, 7 4%0.2 DS HICIGREEDMEZ TH
D, R-5, 7T DREE LRI FOFEROBEIIZSHROE
HMTH5,

TH, FHXTERIGIEOEEEICABEICLTER
A ILUCKZFO7 I X Lh 6 AFETEIC AN T
BNT BN TWS, I/TE, WFETEIC W TR
HE LT ADOMTHORLEHM LT3 the factored

approximate inverse (AINV)IN iz BRI N TV 3
M. AL TH OFERCRER 2 DR B I IREN B
b, BRI TR ILUC OANEANTHES LEbNh 5,
/e, AINV & ILU BE<BRLTWB T 5N
TW38),

54 TIZKBDHEE plckHHBEZDONT

REE ORI K ZRTNIBIE. 1 ICK->THIENB T
ERBY, THRAEEHHIC K ZEEFME T
HWEBICEL P TER B THELEDbNS, L
M. BlEEED r OEIBECKEFEST S0, 70
REGTEHETHS.

LU S BOHEBEEOS step K BWTHNZ KT D
I BHTHEORKE VRS D S, WHICEDR p 121
BT 3HEDLIONTWVWS, T TRk M8
BEL Tid, pic KDHIEZITV. p=0.05 x N E&E
LR e, 7 ICK O HIEZTTY. Ratio A10.05 &7
BEICRELHERICKERBNDNRNT L EHER
LTW3,

6. HbHYIc
T T T, AR ONBEREEZREX THEICE LD S,

1. LUSEH IR T, FRELUSEIELND X
TEHELIGwL,

2. FVEEOBRLKREE TH B ETFNCH LT, ILUC
DA Z AT,

3. AR AT b O OEITIGIRBICE S % BEFRER
ORI ILUC A LT UFv—7E5tExE
o, FOEMEZER LU,

-285-



4. SIS 2 XEREOL ik, BEEKBNTILUC
DOFEAPRBE RSN D O ZORNEER Uz,

5. 4 i1 REEO L &3, ILUC DFADVERTH
5T txERLIE,
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