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Abstract

In this paper, we investigate an overlapping domain decomposition algorithm
for elliptic boundary value problems over an infinite domain with concave angles.
The algorithm is constructed, and its convergence is discussed. The finite element
method and natural boundary element are alternatively applied to solve a bounded
subdomain and a typical unbounded subdomain. It has overcome the difficulty met
in standard domain decomposition method for problems with unbounded domains.
The convergence rate is analysed in details for a typical domain. Finally, some
numerical examples are presented to show effectiveness of our method.
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A (2.1), T
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Ty WEIIRE 534 Tap, Qun, Tin 0 Tog LHISME TR SP(Qun), SH(T1a) Fl SO(Tag),
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Aug%n-lﬂ) + (2n+2 —0, Qs 1,
uginm) =0, FgoUTla2 b,
ug%n-i-Z) _ Hou(2n+l)7 Too I, (5.2)
\ rggloo u%"H) 0.
* .3. e = max{ max ]u(2"+1) (2n~1>] max ]u(2n+2) (zon)]} .
A€ ez

£ 4. 3% ™ Fpsh, ik BRES L
Kot an(u,v) = /Q (Vu 7 v — fuv)dzdy, Ty : OTy) — SM(Tin) HHEHT, o :
O(Tz) — SH(Tag) HIEMEMT. XTI 1 7 Qun FFUBHRILRMR 5 2 7 O LRI
3 (7] ARG AR TR, HF Poisson 4 AR
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ugzenm)( 0) = ZGk(r R)/ smﬂsm kg@ Mgu 2"H)(R ¢'ydd’ (5.3)

BT BRI o R
§6. HEBIT
B e #UR Don L RMRKBRE en) = sup [u(P) ~ uP(B), en FRBIEH
i€l an
BT 8 ERERRKRA en(n) = sup [l (P) — iV (PO P an UK
1€l 2
ep(n—1
POEE, qu(n) = —i(————)
en(n)
fl 1. HEAEEE (2.1), 8= -0.04
O2K' (0.2r) smgG——z—K (O2r)—y~cosz¢9 r=20<y<2
f——33§'x2+y2 3 THUSYSS,
2 2 z 2
o= OZK’ 027‘ \/——SIH'§9+§K§(O.2T)WCOS59, l:]}‘,g2,y:27
B / 2.2 y 2
-0, 27) ——ez sin =0 + = K3 (0.2r) ——— cos = = -2,]y[ <2,
02K%(0 2r)m51n39+3K§(0 2T)x2+y2 cos36, z 2yl <2
, Y . 2 2 x 2
0. . 29— ZK2(0.2r) > cos 28, —2< Ly = -2,
\ O2K§(02r)\/___?sm30 3K%(02T‘)$2+y2(30830, 2<x <0,y

Hdvr = /22 + 42, 9=au,rctang X5 QB ToUT, Ul AR M ARKE, H
Flo={(z,y) |[ly=0,z > 1}F ={(z,y) |z=0y< -1}, ={(z,y) | z=1,0<
y<1u{(z,y) ly=1,-1<2<1}U{(z,y) |z =-1,-1<y< 1} U{(z,y) |y =
-1,-1<z <0}
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® 1 WHEREMMEZENXE, R =50, Ry =3.0.

AR R 0 L A K A

PR n 0 1 2 3 4 5
e(n) | 0.462740 | 0.292855 | 0.240480 | 0.222100 | 0.215665 | 0.213415

h | en(n) 0.172847 | 0.060178 | 0.021003 | 0.007332 | 0.002560
gn(n) 2.872262 | 2.865210 | 2.864566 | 2.864063
e(n) | 0.390271 | 0.184244 | 0.112657 | 0.088782 | 0.080554 | 0.077614

g en(n) 0.207514 | 0.074062 | 0.026449 | 0.009446 | 0.003373
qrn{n) 2.801896 | 2.800181 | 2.800021 | 2.800474

® 2 WHEEMEREENXER, N=12, M =4
BAR RS R I A4

Ry | Ra n 0 1 2 3 4 5
e(n) | 0.381097 | 0.168508 | 0.112654 | 0.099187 | 0.095591 | 0.094630

25| 5 | en(n) 0.216072 | 0.057679 | 0.015401 | 0.004112 | 0.001098
gr(n) 3.746112 | 3.745146 | 3.745379 | 3.744991
e(n) | 0.278169 | 0.125435 | 0.092127 | 0.085334 | 0.083812 | 0.083472

31 6 | enn) 0.154820 | 0.034639 | 0.007753 | 0.001735 | 0.000388
gn(n) 4.469529 | 4.467819 | 4.468588 | 4.471649
e(n) | 0.140346 | 0.086025 | 0.080465 | 0.079895 | 0.079837 | 0.079831

4 | 9 | en(n) 0.054321 | 0.005561 | 0.000570 | 0.000058 | 0.000006
gn(n) 9.768207 | 9.756140 | 9.827586 | 9.666667

BRIRI AR u = —K3(0.2r) sin 20, RA TR A Ti = {(Ri,0) [0 < 6 <

Srhi = L2 A RECH O AFATRUTHAE Qun, DUAMMS R AT 45 T, T A
D W&TESA S ABAT A, KO N S5 XN ARG SR MR, BHENLR

NAAET. HRBESRINEK 1 M 2 P

#l 2. FHEBEMNB (2.1): 8= -0.04,

1 T .1 1 y 1 _
02K%(027’)——x2——‘_—y3 sin 59 - §K%(02T);-32_—|——y§ COSs 59, T = 2,0 < Iyl < 2,
K, Y sinio+ ik ad Ly <2,y=2
0.2 %(O.2T)—$2-i_—y281n5 +'2— %(0.2r)mcos§ 5 |CL‘| S 46HY =4,
, T o1 1 Y 1 _
—OzK% (OQT)W sSin 56 + EK% (OZT')W COs 50, r = —-2, 'y‘ < 2,
7 Yy ! 1 x 1
0. 2t sin =0 — =K1 (0.2r)——— cos = <2,y = -2,
O2K%(O 2r) o 511126’ 2K%(O 2r)x2+y2 cos29, |z| Yy

Hebr = V22442, 0 = arctan%. WX Q B Do UL, UT N RHTESH B
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X, Hi Lo = {(z,y) [y =0,z >

AREMEL R IE 3 F 4 Fiom.

® 3 WENREMMEZENXE,

Ry =5.0, Ry = 3.0.

1} =T, I' = {(z,y) | |z] = 1,-1 < y <
1

DU{(@,9) | ol = 1, =1 <o < 1}, WRHRIORHIIY u = —K ) (0.2r) sin 6. A T3t

AR i = {(Ri,0) | 0<0<2r},i = 1,2, %01 1 wPA RS O -4 RITHS,

AR T B AR SR

Mg | n 0 1 2 3 4 5
e(n) | 0.463417 | 0.292097 | 0.224322 | 0.197538 | 0.186952 | 0.182768
k| en(n) 0.171320 | 0.067775 | 0.026784 | 0.010586 | 0.004184
gn(n) 2.527776 | 2.530429 | 2.530134 | 2.530115
e(n) | 0.395798 | 0.200945 | 0.123680 | 0.092731 | 0.080340 | 0.075380
g en(n) 0.198150 | 0.079321 | 0.031736 | 0.012697 | 0.005080
qn(n) 2.498077 | 2.499401 | 2.499488 | 2.499409

x4 WEENEREFNXE N=16, M =4.
PEACIR B X B I D1

R | R | n 0 1 2 3 4 5
e(n) | 0.393374 | 0.185614 | 0.120838 | 0.100664 | 0.094467 | 0.092635
25| 5 | en(n) 0.213688 | 0.066498 | 0.020689 | 0.006457 | 0.002003
gr(n) 3.213450 | 3.214172 | 3.196200 | 3.231653
e(n) | 0.286043 | 0.132614 | 0.092622 | 0.082207 | 0.079496 | 0.078790
316 | enln) 0.158042 | 0.041125 | 0.010699 | 0.002783 | 0.000724
gn(n) 3.842967 | 3.843817 | 3.844413 | 3.843923
e(n) | 0.135610 | 0.077595 | 0.070643 | 0.069810 | 0.069711 | 0.069699
4] 9 | en(n) 0.060289 | 0.007215 | 0.000863 | 0.000103 | 0.000012
gn(n) 8.314577 | 8.402086 | 8.378641 | 8.583333

T Hr P BB T A R AT LU H
IR A 2P RO & ¢

2. WM, ERMSURSEFRIRER/N, BEMEEE Oh?).

3. FITRERRE MM, KK AR,

[1] Feng Kang, Yu Dehao, Canonical integral equations of elliptic boundary value problems and their
numerical solutions, Proceeding of China-France Symposium on FEM (Beijing, 1982), Science

Press:Beijing, 1983, 211-252.

2 % X W




2 5 Vs TC55 1M1 A XA I i (v A0 ) B B T X M o R BT 99

[2] Yu Dehao, Coupling canonical boundary element methods with FEM to solve harmonic problem
over cracked domain, J. Comp. Math., 1:3(1983), 195-202.

3] &y, EREEE Stokes B E KRBT THMTMAN, ey, 14:3(1992), 371-378.

[4] &%, EAKEEETARDROLG—MXSSME, T, 16:4 (1994), 448-459.

[5] Du Qikui, Yu Dehao, A domain decomposition method based on natural boundary reduction for
nonlinear time-dependent exterior wave problems, Computing, 65(2002), 111-129.

(6] ety BRBATHEOBFEL, bR, R, 1993

(7] LR, KN, MARK SR E R G RGRAL, S, 25:1(2003), 85-98.

8] B%, FWR, HWiRE, KESMEE — WS HTREERFEAR, L5, Mt 1992

O] x=&E, xRk, HEkEY, JLR, SEHARE, 1988



	00090.bmp
	00091.bmp
	00092.bmp
	00093.bmp
	00094.bmp
	00095.bmp
	00096.bmp
	00097.bmp
	00098.bmp
	00099.bmp

