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—e?Au = f(u) + &v in Q,
—-Av=u—-yvrinQ , 1)
u=v=0 on dQ.
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(w,w)pz := [ u(x) - w(x) dx,

(u, W)Hg = (Vu,Vw)z + a(u, v) 2
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(Au,w) := (Vu,Vw)2
(Nw),w) = (g(w),w),2.
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Theorem 1 (Newton-Kantorovich)
Assuming that the Fréchet derivative F'[i] is

nonsingular and satisfies
IF' [l F @)l < @
for a certain positive a. Let B(f,2a) :={v €

Hg(@):llv — @l y: < 2a} be a closed ball and

D > B(#i, 2a)be an open ball. We assume that the
following holds for a certain positive w,

IF" (@] (F' [w] = F'[m]D)llgg g < wllw — mlly,

where Vw,m € D. If aw < 1/2 holds, then there
exists a solution wu € H}(Q) of F(uw)=0
satisfying

lu— ol < =222,
0 w

Furthermore, the solution w is unique in D.
ZOEBEFIAT D OIRORZ R,
Corollary 1

To apply Theorem 1, we will calculate three
constants C;,C,, and C3. These satisfy the
following inequalities

IF (@] -1 3 < Ca
IF@Ilg-1 < Cop
IF' ] = F'[m]llyz -1 < Csllw = ml| s
If C£2C,,C5 < 1/2 holds, then there is a solution
u € H} () of F(u) = 0 satisfying
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— 1 <
lu—allyy < ———

Furthermore, the solution wu is unique in

B(@,2C,Cyp) = {v € H(Q): lv — @l 53 <

2€,Cyp} D
ZIT, EHCy, Cop, C3ERDIVFERV.
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e
—Au=u—-u+vinQ,
—Av=u+12vinQ , @
u=v=0 on 9Q.
BEZD. TIT, ex/ T A—F L LTEL
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BHD. AHL, fEIEQ = (0,1) X (0,1)DIESHH
WEL, h=2%L722 X 9 ICHEMA 50 A
DY) — X v o THEIL. IrUffaisek
FEERE E AW AIREFRIECRDZ. Fi,
oDF-HHF X

1
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= max{ly Y AT T T T DR A E)

9%, X1iZe =0.08, X2iZe = 0.06DHE
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X 1(a).e = 0.08DHFE DU

X1(b).e = 0.08DHE OIFLIfiED

FUEMERER 2R T. EEERERO
N-KCOEM05LL FTH D Z LD EH1IO+
DT L, RBERGERRE L. T,
o &AL TV W ERTE CIRE B LRAED K
L7z, &Y, ocZE8ATDHZ L THER
REMAIREE D — AN 5 Z bbb,

X2(0).€ = 0.06DHEE OITLUfED

e | o [NkC| Ju-—q| v — 9|l
0.08 | 287 0.13 1.7 x 1072 1.8x 1073
0.07 | 378 020 | 25x1072 | 2.6x 1073
0.06 | 520 034 | 43x107%2 | 42x1073
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