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Domain-Dependence of Convergence Rate in
Some Domain Decomposition Method for a
Resolvent Stokes Equation
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Abstract. Some domain decomposition algorithm for a resolvent
Stokes equation is considered. Our attention is focused on the
domain-dependence of convergence speed of such algorithm. Ac-
tually, under a certain geometric condition, we can derive explicit
decay rates of the error on an artificial boundary in terms of some
constants depending on subdomains.

1 F

Z D3I, RS ENEOE AN ERERICET I HOTH Y, HIIKEN
IRBIRSTEI T VT Y X L OURDHE & DOFEKTFEME (domain-dependence) (25
REYTSH., ZOREOBBEIZOWVWTIE, 1995 4512 H. Fujita 23 Poisson R
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SOEDRER B 13 O ITHIET D infsup FEE TN S, (Babuska [2],
Brezzi [3]). Poincaré DA%
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d?/(2m)? ThB. (v IZMER).

3.2 EH
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Cond.(I) v Z&53L L, Q, © v T 2EMOBE Q, 75, Q,C O
DELY LD L & (Q,9) 1 Cond.(I) ZW=T &5 (K 2).

EHE 3.1. T o, &
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0) 1-6 for0<0<2/(a+1),
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af —1 for2/(a+1)<0<2/a
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TEDS. (Q,9) 2 Cond.(I) ZWeT LT3, ZOLX, (Q,9) COMERET
BIEDER co BEELT

(33) “é.(k)“V < cofkllg(O)“V’ (k = 1727 3’ T )
N5 A RVASN

EE 3.2. Saito [13], [14] THE SN EKRI LOERDORZ A =0,vr=1D
Ba) YT 5.
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LEND. ¥z e, B < V44 2v/2 THD (Horgan-Payne [10], Velte
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a;(v,w) =v Vva de =v Z / 3 azv
'rn n

1<mn<2

FPEATH, FLTKERX
Jilv] = Ap|? + ai(v,v),  (ve K'(W))
EEHBTD. E7 LV, KRHLT,

(41) { )\U)i — I/Awi + Vpi = (0 1in Qi’ div w; = 0in Qia

w; =0onT;, w,=~&on~y
BRI w € KY() & € @ Q; E~D 1-Stokes JEIR® & FES,

HE 4.1, AOBAER EICRITE Y VA Z i H-BO Fv— B (F
%13, Arnold-Scott-Vogelius [1], Saito-Fujita [15]) & EEMERIZ LV, £E
D € eV, IR LT, £D r-Stokes EIRD —BFEIIRIESD.

3resolvent Stokes extension DEKEAD T.
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Fujita ’s method ZJ5H L CROME L E L DI Saito [14] (T72DH A =0,
v=1DLE)LRALTHAS.

#HE41. 0<ny <, %
(4.2) mdafws] < Jifwi] < medofws], (VE€ V)

’E‘Zﬁf:?’“ﬁfﬁ(&‘?’é. 220, w; 1 € @ Q; E~D r-Stokes $LIETH 5. L
T,R=R(0) % |
R(6) = max [1—0— 65|

n<s<me
TEDD. ZDLE, (O,y) CORMEETBEDTER ¢o BEELT,
(43) 1Bl < R IEONy,  (k=1,2,3,-).
BV LD, (2D ¢ ITFEHZL LR LB D).
Cond.(I) A5 &, 1, DEARKIICRE S, F7abb,

8 4.2. Cond.() DFTIL, ny = (1 +6)2 EBWNB. 2L, 51X (3.2) TE
CEBLIEDO.

m=0 LENDZ LIZHPARDT, ZOMEICLY

R(#) = max |1 —6—0s| =max{|l — 6], |1 —ab|} = #(6)

0<s5<a-1

Afam CE, EH 3.1 DIERIXZET T 5.

HE42 OFBH. ccV, L w, & € DO E~D r-Stokes LB L E L. F
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(4.4) J,[hz] < J,[wz] < (]. + 51)2.]1[})@]
DERSLETY. 1L, hi 13 € D Q; E~ORFHER, 37205
I/Ah,'=OiIlQi, hi=00nF,-, h,'::fonfy
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79



WE XTI, WAFD  IZEBT D, pe L) & w iCHIETIENETS.
DL ¥, inf-sup EROERIZLY,

.
Blol < sup EIVV)
veHL(Q) INgdl

Mw,v) + a(w,v)

=  sup

veHL(Q) [Vl
< g Ml + V) Ve
T weHl(Q) | Vol|

< (A +v)|[Vull
BV D, ZhEAng &
(4.5) Jw]

Mw,w — h) + Mw, h) + a(w,w — h) + a(w, k)
(p,div (w — h)) + A(w, k) + a(w, h)

Il VA + Allwll [[B]] + vVl [VA]

[(1+ 87272 +0(87" +1)] [ Vwl[||VA]
v(L+ )| Vuwll|VA].

I VAN VAN |

LY, v|[Vu|* <v(l+6)||Vull||[VA], 255, |[Vu| < (1+6)[[VA| 2
BD. ZhEx (45 IRATH L ’

J[w] < (1+ 62| V|2 < (1 + 6)J[A].

IEREIZIE
Jilw] < (1 + &) Ji[hi]

/D, ZhT (4.4) BRET O RS L7z Z OFRER L r-Stokes HREAR
F OGBS FEBEE AVIUL, AT RERER

Jl[wl] S (]. + 5)2.]2['!1)2]

FELOIRB LY. EELEOLE Ji[h] = Jhlh) KEBTLILERDD.
Q.E.D.
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