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gEy, B

(1 , 241000; 2 , 313000)
(Bt TR )
Dirichlet
0175.29 A
[ 1]~ [8] . .
Dirichlet

Lonfu]+ i;bi(x,u)a—;: f(x,u) (x = (x1,%x2, -»2x,) € QCR"), (1)

g]—;j(x) =0 (x€0Qj=01 -ym-1), (2)
) ,Q Rn ,aQ: aQ++aQ- Q 5 aQ+
0 . 0Q Q ,
Law= 2, (- D" D"(al(x)D"),
1<V ML 18 Sm
D = aaf, D= DY'DZ..Dy, |al= Xa.
’ Xxj j=1
m >l,xa: xci'xgz---xg", a bi C (Q) , Lom Q
. Z Ean'(x)8 2 M1 &1 = )‘m(zg)m (VEER: x€ Q N> 0),
1<, 1ol <m i= 1
i L]
>On 00
[Hi] (D~ (2)
. ©2000.0228; © 20001028
(1937—), , , { » « »
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;‘,bi(x,w) Se=f(xow)  (x= (xna x) € QCRY,

w(x)=0 (x€0Q)e
Q 09, 04 A Ar ( )
cc>
(1)~ (2), Dirichlet
&Buf b ul + Bif bu =~ (b [bi(x,u)~ bi(x,w)] Du) +

(Ef(x,u)~f(x,w)) (VPEC(Q),

B u] =€ D, (D" D),

1<I W, Tol <m

Bi¢.u] = D5 @ bifx, w) D) = (bf(x.w)).
Co( Q) Q C*(Q) , Bufv, uf
am v u Q Sobolev

el = {ZJ | Dd(x) | dx} ’ (VOEC(Y;:j=1,m),

(3)

(4)
w(x)

(5)

LQm[u]
H"( Q)

(u, v) Ho( Q) , Ho( Q) Co(9Q)
) (5) u €HO( Qe
[Ho] voou Gi(j = 1L m):
| Bifv, uf | <Cj1 o ll; e Hull;, (j=1,m, Yo, u €CHY)

v Goj= 1, m):

| Bifv,v] | 2Callo I} (j= 1, m Vv €EHY);
[H] §(i= 0,1,23),

N 61 0bi Ow i
|Zbi|<_; Z < &, fn< §(Vx € Q Vu €R),
= 4 Ou Ox;

__Z:&< Ci;
[Hy] am, TSI VI, 10l <Sm Q Ci3,

| am (x) = am(y) | S<ew(l x= y1)(I Bl=10l= m;Vx,y € Q),

em(l x=y1) 70, lx=yl_ 0

1 [Hil ~ [Hs] (3) u(x) €HG( Q)

wo(x) € Hi(Q), Dirichlet

Buf b ul+ Bifbu] = - Z(¢,[bi(x, wo) — bi(x,w)] Do+
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(Pf (% w) = f(x,w))

LaxMilgram [Hi]~ [H3],
Flv] = 8Bnfv,u]+ Bifv, u]
Flv], u*

(Ve E€C(Q),
Hilbert H%

Frot = (o= 3000w w) = bxow)) Duos £ )= f(x0) .

wi(x) € HY(Q),

&Bnf P ul] + Bif ¢ u1] = - ._’Z(¢,[bi(x, uo)— bi(x,w) ] Diuo+

(Pf(x uw) = f(x,w))

u-1(x) € HS( Q),

(VP ECoT(9Q),

Bl b ui]+ Bi[bui]= — D (b [bi(x, umr) = bi(xX,w)] D1+
i=1

(Pf(x,u) = f(x,w))

w(x) € HE( Qe
Dirichlet (5)
Jin( % w) = (% u)

u(x) (5)
u(x) = w(x)+ z(x)*
zZ(x)

sw(x)

(V€ C(Q)),
{w(x) €HB0)j= 01 e

u(x) EHG(Q),
(VO ECo(Q)e

(2) ~ (3)

Buf[ b z]+ Bifbz] = (& - &onfw]) - (P i[bi(x,w+ z)— bi(x,w)]Diz) -

(% [;:[bi(x,z+ w)— bi(x,w)]Dw)+ (Df(x,w+z)— f(x,w)),

z(x) HG(Q)e
u(x) = w(x)+ v(x)+ z(x),
z H'(')'( Q)'

<) Q 0Q

0Q . Pz (9, @,

Q ¢

o1 = oo Spren]- 2]

(V€ Co(Q) (6)
v, w+ v Ho( Q)
(7)
0Q Q (P, ¢)
, Po , 0Q
vy 1) (n- 1) _ 0Q
P ) 00
(8)
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(9,

4
p: éT;

wEC(Q) w+ v C(Q, (w+v) EHG( Q),

o= 0 (= 0L me )

Gj= O 1, com— 1,

s i .
ZCLL/ J%:— a_g oo (j=01 -..m—- 1)

co=— w lp=0= 0(1),

__ Ow o

=7 0ploeot €
1 Q%w

C1 — 2
2== 5 apz p:0+ g= o(e ")

= 0(g’),

¢ = 0(8‘-”) (j=01, com— 1)

o 112 < d,Zj[ }

al 1 a] i ir 3 _ —Jjr .
6= @ oyl M%) Lo/~ Y= 0(€”)

dP= €4T,

lollf= 0 %)  (j=01 .m- 1)

u(x) = w(x)+ z(x)

u(x) = w(x)+ v(x)+ z(x),
(3)~(4) v (8)

Co(Q) HO(Q), z €EHO(Q), (6),(7),

&Bnfz,z]+ Bifz,z] = (z, — onfw])- (z, Z[b(x w+ z)— bi(x,w)]Diz)-

(z, i;[bi(x,z+ w) = bi(x,w)]Daw) + (z,f(x, w+ z)— f(x,w)),

.om— 1) , « d(x) =d(P) € CT[0, ),

(9)

(10)



329

(VP E Co(Q))e
[Hao] ~ [ Hs], €

Bulz,z]+ Bi[z,z] = (2, — &oufw] )~ (z, _:Z:jbi(x,w+ z) = bi(x,w)]Dz) -

(z, i;[bi(x,z+ w)=bi(x,w)]Dw)+ (z,f(x,w+ z)- f(x,w)) -
&m[z, v] - Bi[z,v] <

1S}
lzof & W Lowfw] Nov SNz e & Uz llo+ 811z llof +
ot 1z 1l 1o s Collz 1 o 11y <

Nz 1y & NLonfw] o+ %( lz i+ ol + (84 S)( Nz llos o o))+
&z W o+ Co llz 1y 1o 1y
[H2],
o Iz 124 (Ca= ( 81+ &+ &) llz I} <

6
lz o & Lo/ w] o+ 5 1ol (&4 8y Ilwllo] +
& 1z L 1o 124 €y llz 1y Mo 1l ye
Ci,
6
ellz 1+ llz 1T <c1{ Nz Nof & Il Lowfw] llo+ jnv i+ (8+ &) llw llo] +
& 11z Ly o s €z 1y o ||}-

(10)
ellz 12+ 11z 13 <cf @+ ey g, (1)
C, € *
1
r= 5o (11)

ellz 12+ NIz 117 < o(e”m)

ellz ||%n+ [z ||% <8( Iz ||%n+ v ||%,,)+ (||z ||%+ Il v ||%),
(10),

ellz 12+ Nz 117 < 0(e”m)

2 [Hi]~ [Ha] g Dirichlet  (5) u € Hi( Q)

A1 As Qs0a ) X(a,) Q :
Nu-wlli= 0(e"*), Nlu-wll,= 0"}  (0< e<1),

w(x) (3~ (4 -
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A Class of Singularly Perturbed Generalized Boundary
Value Problems for Quasilinear Elliptic
Equation of Higher Order

MO Jia_qi', OUYANG Cheng’
( L. Department of Mathematics, Anhui Normal University, Wuhu 241000, P R China;

2. Department of Mathematics, Huzhou Teachers Colege, Huzhou, Zhejiang 313000, P R China)

Abstract: The singularly perturbed generalized boundary value problems for the quasilinear elliptic e-

quation of higher order are considered. Under suitable conditions, the existence, uniqueness and

asymptotic behavior of the generalized solution for the Dirichlet problems are studied.

Key words: elliptic equation;, singular perturbation; generalized solution



