BB FER £ Vol 2,PP.153-162 (199948 )

HtEY wavelet ERIC K 2B R EBREZBRTODRIL

Application of discrete wavelet transform to wavelet collocation BEM
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Wavelets are employed in the boundary element analysis. A wavelet BEM provides a sparse
coefficient matrix by truncating a small value in the matrix entries based on a specified threshold.
In discretization process, the collocation method requires the wavelets as bases of an approximate
solution, while the Galerkin method requires wavelets not only as bases of numerical solution but
as weighting functions. The wavelet BEM is usually derived by the Galerkin method because of
high sparsity and good condition of the matrix. However the Galerkin method requires double
integration on the boundary. Therefore, in conventional BEMs, the discretized equations are
derived based on the collocation method. In this study, improvement of the wavelet collocation
BEM is attempted by applying the discrete wavelet transform to the system matrix. Through
numerical examples, comparison of performance of the proposed method with the collocation
and Galerkin methods is carried out and the validity of the method is investigated.
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PEOLIFETHD. BRECBOTIREITINZED
BELL 75 2 g BBATF I O 2R W R Y IR RS
LRRVWEEND, Hall 51O L& D1z, BA
#X Galerkin B2 U TRIBFOBWREITHI 2 £ H
LTLEIRENRBEREZA LTS LERT S
ENRTES.

PLEDFER L Y, Galerkin # & wavelet @IEIZF D
REATHIOMEDOR X %, ERETGERSERBLNS
FHETHAZ EbMA, LML, Galerkin TR
HEOBIZ _ERS LB L 2T 53, wavelet
BARAETREROLDOBALBLEL2D120, FE
HEIBOTIEREIZESTARHTHD. £2TC, £
HERMEZ L L CEHRIEFEOHERBOEREHR
WZOWTHEE - B3t 5. BE-TICEHE L LHERR
LOBMEREIRT. ¥, FEFRIZEBVTIL Galerkin i&
OIRBEE Y Gauss FIQIZLVEML TV 5B, ZOE
O EBIT, BE2HRBLAELT4RE L.

BAETRE, RMBHERR L 2HERR L OMIZI
BEAZZEIROLNT, REHBEODRILL LIZIX
2HABMOEHEIIRETHLZ BB, —F,
Galerkin &, wavelet BRIEIZEBVTIE, £HERBREIT
BEODVBTOESNIELALEKELRVE, &
BiEAAWESEOHERME RS Z &3, Lo
T, ZHEDPCERHEZ TR > T L ERMOEHED
B 2b AT EBERTE S, 72720, wavelet
BRERBERSZLEL LW, Galerkin 5D
HEBMO 1/3BEICLLE-T. LEK-T, FH—
BHBEDT Tid wavelet BAEN K LEVEFERRET
HETEDHZ LB,

SRz, B-8IZBWTHAERBORE L 2HRRMH
DOBFEERT.

BEETE, 2RERPERAVTETLEBES LR
BEORLSEEEBSHICE, JIERBOHERRZ
BRLARTNTIR B2, L L, Galerkin i Ti3%E
D 1/10 B2E, wavelet BFJIEIZE > TiX &RE T 1/60
EEOHEBB TEATVAI EHbM5.
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(a) BAE (a) BAE
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BAE N 2HHEHM (sec)
(b) Galerkin ¥ (b) Galerkin ¥
't —e— Casel e
—o— Case 2 )
10?{ —a— Case3 ,;r"- 1
t —o— Cased 4

LHHEEF (sec)

3

10° 10 0 ' -
10 10
BHE N SHEEEM (sec)
(c) wavelet BRI (c) wavelet BNk
BI-7 &g L SHBSMOBR B-8 SIRERMOME L S EREMOBK

5. ZBOBABEREET 5588 Neumann

L EDRER L Y, Galerkin #5 & wavelet :BAMKIL, R BB A

MR ELSERR THEL D, BARCHHERBO

EHRMBEBKENT &M S. LA L, Galerkin 3 4.2, 4.3 TRL7LHIT, wavelet FEREREITA
CRIATEHOERMAYBEMACLVEE LA BESKEVICHEDREOHAEENTZENT
&, BEOHBOLDIZHEBEORYANSLELRY, X3FETHE. TOLD, HBRERIBMELELR
B AOEME & HICHERBAENTS. 20k, HRAEERKOTHAKRXVESSE, +47RRE R
CERAFELRY wavelet BAESHARBMORET MEELI-HDCEIEOBBENLEL 2 ARBEICR
BLDRNLFETHHEEILNS. LTHEDTHEEEL NS,
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0 X

n[
T

B-9 fEHTRME (OHERRE)

g2 TR (SR
ERIE 40,960,000

R 1,273,984
EREE (%) 3.11
RAEREE (sec) 5.12
LR ERR (sec) 111.91

2T, B9ITRT L%, AH 100@BOESED
BAER % B+ 544 Neumann RIREIZ % LT wavelet
ERERESERTS. 28, BREOBRIIFEEL
BObDEL, HBREFIILTOERLET{=0L4o
TW5. ZOK, EFEIFERNEIKATEZONS.

o(x)u(x) + /r ¢ (x,y)u(y) 0Ty = Ue(x)  (30)

FEL, e RERESTORT v v VFHERT
b5,
#(30) X BEBULT B &, KRORMEBXELEBS.

Ku=F (31)

2T, KIMEETHEL, u3BREOFRT ¥
NMZBE¥ 5 wavelet FREIZBAT B KM~ 7 bV, FiX
Uoo BT BEEHRY PV LTS,

ARPHIC IV TIE, — RN OEHFL LT ue =2
B L, wavelet BAEIZ X VEEBULEITR T, %7,
AT BEIEER—RICoX 64 L LIz, £2HH
BEIL6400 2 RoTW B, 2B, YINETATA—F G
I210x107% &Lk '

N OO ERE & THOEMBELR-2 ITFT.
BRATFUC RN TIL, BEITHIORSEKILIRREET
Efsh T3, IneRRBRcRETs L, ¥ T
% 330(MB) DRIEEE ET H3HH, DT H 15(MB)
DEEECEBRTXAZL2BHKTH. RBIZELL
AT s ERELRY, N2HTEHENKTL
7. B, SERERFELEBECREETROBE
ORER, BONEHERORNEBATHEZOTET
LTz,

B#C, BREZMOOHELENRTORT Uy
AR EE-10 1R, RRISRT vy VRRERD

B-10 SIBABORT > 2 v L5y

LEbDTHER, FRAEICHWTISITERN AR
RBRLRTEY, BRZULERBBLATD L
Eiohs.

6. BbHYIC

wavelet EREREOBBILFIE L HERE L O
IZOWTRHM L7, BT L U CGRRE, Galerkin
ik, BRETHONIRMHRRICK LEEK wavelet £
BAEFT D BHEO 3 FHEIZHOWT, B2OHEADRE T
L. 2ORR, wavelet BRERELALIELES
EOICEBOBHAEEZVELTIMBEIIRNL, ZOFED
WERETLZEAREIOLNE. £, BRERMMO
2 FHICHA_RTHDRLBEICFETH S, REFE
R Z B wavelet £#3 3 Z 12X Y, Galerkin ik &
BEOITEABROERDE & Galerkin % LEIA3HE
BREOEHRDREETI Z L lbhotz. EEL, A5
FZ VT, Galerkin IEOREATFIFEIC O(N?)
HEREAMELTHETALIY XAXHNTEY, 0
HEIIRERD 2 TONM LU= L TRROCREE &£
BRI BTATY X AEBAT S T O(N(log N)%)
T CHIET A Z EBARETHSD. —F, wavelet BaE
X Galerkin IEDE S & Fl— D5 2 R BEITFINE
LENBL0D, FOMSIIHER wavelet E# 4%V 5
TETEREND. EOLD, RETHEILERSICS
WTHELRTNETR LT, ZOHE%E O(N(log N)*)
BETCHRLLTHIILEISEHEORMNBETHS.

BB, WTNOBMBILFEICIS W THE Y & THE
OB L o> TITHID R NS— AT E E 525, @K
PIVERTIIEEETEZRLBANRLY, HRAICELT
BRI TIERPLETHS.
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