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An hr-adaptive method is developed for the wavelet BEM. In the hr-version, the h-process
provides an optimum number of degrees of freedom (DOF) for an error tolerance, and the
r-process optimizes the mesh distribution under a given number of DOF. In order to attain
a mesh with arbitrary DOF in the h-process, while the DOF of standard wavelet expansion
is restricted to a power of two, in the present method the wavelet expansion is generalized
for any DOF. Moreover the acceleration of convergence in the mesh redistribution process
is attempted. The developed method is applied to numerical examples. It is found that
the present h-scheme can reduce the computational work by giving a minimum number of
DOF for any prescribed error tolerance. The present r-process can also reduce the number
of iterations in the mesh redistribution and then shortens the computation time for the

adaptive meshing.
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Fig. 3 Wavelet expansion of f© by the present proce-
dure.

g%, 2. (ZEA L7 wavelet EEIZL W 5% 5.

= Zu,-w,-, j= z giw; (5)
i=1 i=1
I I T, w; id wavelet BERICI5IT D EIE do,1, Y R
BIEIZE~7- 8 D, Ui, Qi TZOR¥ETHS.
EHEICE SRR FRAUSH LT, SHoELi
wavelet ZEZ ALY, Galerkin iEiC & ¥ B+ 5 &, &
DERAERFBXEES.

Hu = Gq (6)

ZIT, u,qiEENFR 4, g ERPISEORT b,
H,G ZRAREZRPIE2 n x n DRBITHTHS.

1 * :
hij = 55,‘} +// q wiw; dll“,
r
gij =//u'w,-wj d’r
r

7k, (7)) ICBWT, v, ¢ ITZKEFRT ¥+ A RIRE

DEXBRLEEDHERETTHS.

3.2 Error indicator & error estimator
BOBBRMEICKTS, REMOBXHE (BEHT;) £T

DELEE % 5 2 5f61% TH B error indicator \j £ K

RTEHRT Y.

™

Aj = Maz{|\ijl,i=1,-

Aij = —//q w,u‘), dzl‘uJ //u w; Y d2I‘qJ

(8)

ZIT, M BRNBNCBTHERT; Y- MCE
©> Haar wavelet £ETH5. £/, @;, §; IZEM u,q D

P} KT B wavelet DRBIRETH B, EROMY
TIXERR u,q (TRMTH AT, BEBOBEREHRAC
ES&ELEHET 5.

PR 2O FEEFMIL, RO error estimator 2L ¥
nEnB.

=X 9
i

3.3 r-B1
T, OEREZ by LU, A & by &ICKOBIRR
T 3.

Xj = Cihi (1 + O(hy)) (10)

ZIIT G BidhicEbRWERETS.
IoLE, nERMNITIERR A RRRTEALR
54,

' _ L ) h;
h; = p— _/\!/ﬁ (11)
Z \1/8 J

ZIT, Lid wavelet REAXERBENTWAIHERE
Thb.

H(10) PBREREMABRABILENDI LD LT S.
72, r-BRITEREESBERIGRT 5 £ TR IELET
s, 2ok, X(11) &Y, REEREE (h; = ;) <k
T error indicator BE2ER L T—EHEE2 LD LMD
5. £IT, r-REORTEREX, BOER L BIZE
gENIZ N OFEHE N L BKRIE A Moz P M Maz/M
DFBBEICEIVEZRZEELT.

3.4 h-B#

N NEOHFBE ot 25X D-DITVLBELRIERYK

nj i3, BEHBER L BCKRRICED 526055,

n = (1\/—\1)1/6 my (12)
ZIT AIKRRTERINZLATHS.
B8/(8-1)

A= | el (13)

3.5 BEIANESOMYET
K(7) L& D ERENTFBEITHIR 0N, FHRAERR
OHE~DEENER L BIBREIENNESRLOEY
NE/ETHI LT, RETHORA—R{bERS. Bk
(T, KRCESW G0 B TEETT 5.
|hij| < 7-Hmax » lgijl < 7 Gmax (14)

Z 2T, Hmax, Gmax (T H,G fTHIZBIT 5 FEHR D
TR KME, 713UV TARFTA-2THS. 713X (14)



y
u=1-x?
1 } f }
o
0 4 4+
o 3
1
0 f } }
u=0 X

Fig. 4 Boundary conditions and initial mesh, Ex.1.
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Fig. 5 Boundary conditions and initial mesh, Ex.2.
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Table 1 Influence of the proposed improvements on
the computational performance (Ex.1).

CPU Time(s) | DOF | No. of h-Steps
) 10.81 416 7(1)
)] 10.80 393 5(3)
O+®@ 8.64 415 5(1)
nothing 15.12 483 5(3)

Table 2 Influence of the proposed improvements on
the computational performance (Ex.2).

CPU Time(s) | DOF | No. of h-Steps
@ 10.90 396 9(1)
® 10.30 412 6(4)
O+@ 7.37 372 7(1)
nothing 21.39 546 7(5)
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Fig. 6 Convergence of solution in hr-process for Ex.1.
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Fig. 7 Convergence of solution in hr-process for Ex.2.
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