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Abstract

We are concerned with the multiplicity of positive solutions for nonlinear elliptic

problems in exterior domain

—Au=q(|z[)f(u), =€,

u(z)+adl =0, |z|=1, (P)
u(z) — 0, |x] = +oo0,

where Q@ = { z € RY : |z| > 1}, N > 3, a > 0 is a constant, n denotes the outer unit
normal vector on 0%, and f € C(]0,00),[0,00)) satisfies different growth conditions at
zero and infinity. By using fixed point index theory, we obtain the multiplicity of

positive solutions for problem (P).
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TR AR R R — R E A R, 51 T VR A I O (114238 ) R R AT
e FIXE Q b, Z WOCHR [1-10]. 25 Q B A X, B 157 B9 S DLERAIE, (Rt 45 AR
YR 2 DLSCHR [11-14]. Bil4n, 2003 4F, Stanczy ££3CHER [11]71i8 B HE B A3 m5oe B AL T AN
DX 358 AR 2 AR [5 ) f

—Au = f(lz,u), |z|>1, z€ RN,
w(x) =0, |z|=1, (1)
u(z) =0, |z|] = +o0
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& u(w) = 2(|al), 2 : R — R, o(t) = (1 - )7%), N > 3 ¥ (1) #H 00 1

" (t)+g(t, (v(t))) =0, te(0,1),
{ (£) + g(t, (v(t))) € (0,1) o)

v(0) =v(1) =0,

Hortt gt v(t) = g (1= 1) 5 f(L— )% o(t), S H={heC0,1) : h>0, [, t(1-

t)h(t)dt < +oo}. AT E U1~ 45 R

FE A% g:(0,1) x[0,400) = R 2 ELLREL, & NRFARAL:
(A1) fFAE—DIEMEES A C (0,1), i TILFbE te Af

t

)
vV—00 v

(A2) fFAE— AR EL h(t) € H, 5 T ILFabsbi) t € (0,1) 1

g(t,v)
im
v—0+ h(t)v

b

(A3)XF VM > 0, f#Ehy € H, TR 0 <v < M, #E
0< g(t,'l}) < hMa te (071)7
[ B (2) B0 — M.

VE R (1) DGIER 1AM X L AR LA 7 R IE MR RO AF R, IR B 1S 21 2 4R,
I AL 51 2% AF 9 Dirichlet 54 5%, 2 BIRGSUR K, ASORK 5 FEAE ST 2 (I A% A4 T )
—Au=q(|z[)f(u), =e,
u(@) +age =0, |z =1, 3)

u(z) — 0, |z| = +o0

B Z R, HP Q={2 e RY : 2| > 1}, N > 3, a > 0 NHEE, n XIx 0Q LR REAIER
&=, 1ELL MR

(H1) f € C(]0,400),[0, +00));

(H2) lim min 1 — o6, lim  min % = o;
u—07+ t€f0,1] u—+ootc[0,1] “

(H3) lim max £ =0, lim max £ = 0;
u—0+tefo,1] u——+ootel0,1] ¥
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(H4) FEFE m > 0, 5K 0<u<m,0<t < 1A f(u) <nm, HLh

0= / G(s, $)h(s)ds) "

maﬁ&ﬁﬁm>qﬁ%%Mmmwgnmhﬁﬂmzmmﬁ¢x4:ﬁagﬁm@m
I A
1 a(N —2)
(1—5)"a(N—-2)+s

M, :min{4 I8

(H6) ¢ € C([1, +00), [0, +00)) F Hi# &

+oo
/ rq(r)ds < +oo.
1

U A S B S R
T 1 B (H1)-(H2), (H4), (H6) BL, W (3) ZAEEM AN IEM wy A1 up (113

0 < fluall <m <Jus-

EID 2 UL (HL), (H3), (H5)-(H6) Fr, ML (3) F A 1EAE M AR uy Al s (73

0 < fluafl <m < Jus-

SO Q=(0,1], g = 1, I (3) B4 MRS Bk EIRRERT 53T, 2 IS0 [5). KSR
i [5]45 R RH) T A L.

1 25 & i)

—Au = % (u* 4+ u), xe,

u(z) +agr =0, |z]=1, (4)

u(z) — 0, |z| = 400

2tk e a > 0.
FEER q(r) = 5, flu) = Vu+u?, B8 f € C([0, +0), [0, +0)), Hif 2

U ) U
lim min M =00, lim min M = 00,
u—0*t t€[0,1] U u—+o0 t€[0,1] U
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M (H1)-(H2) oL HF 40 <u <m,0 <t <10, A f(u) AR M (H4) WL B2 4, 24
q(r) = 5 B}, ¢ € C([1,+00), [0, +00)) I HiF /&

+oo
/ rq(r)ds < +oo.
1

MR 3 1 W (4) BAAEE AN

12 258 i it
—Au = % /usinu, ze€Q,
u(z) — 0, |z| = o0

2 fEtt, i a>0.

ERE q(r) = 5, f(u) = Vusinu, 838 f € C([0,+00), [0, +00)), Hili

u—0+ te[0,1] U Tu—Foote[0,l]  u

W (1) (H8) AL, A AU (H4) AL, B2 q(r) = 35 W, g € C([L, +00), 0, +00)), il

+oo
/ rq(r)ds < +oo.
1

MR EHE 2 1) (5) ZAAFAEP M.

2. TR
IS B = C[0,1], HAETEEL ||2]|o = max |z(t)| FH4 K Banach 7% [A].

L =|z|, W (3) WAL [1, +oo) b HIH A 12 1H 7] 7

—u"(r) = ' (r) = q(r) f(u), r>1,
(6)
u(l) + au'(1) = 0, u(c0) =0,
A 2(t) = w((1 — t)=x), WTE (6) &t T
—2"(t) = h()f(2(1)), te€(0,1),
(7)
2(0) — a(N —2)2/(0) =0, 2(1) =0,
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h(t):m(l—t) = Q((l—t) ¥),
TR h(t) FTREAE t = 1 AbFT 57
IREZAF RN (7) Fh T
1
— [ Gtsnts)s(a(o)is
0
Hr G(t, s) NARH Green BREFR A
U=D(N=2)+s) = < g<t<]
p b —_— - —_— )
CHD=1 amaewaen oy oyoy
p b) — i — )

Hrif p:=1+a(N —2), BR Green B&EHEH; &

G(t,s) < G(s,s) Vs,te€[0,1],

(8)
FHVte[0,3]H
=t > L s <t
G(t, 8) B s 4(1—s)
(a(N—2)+t) a(N—-2)
Gls,9) (@(N-2¥s) = av-Drs) | S5
i G(t,s) 3
s
’ > M 0<t< -
G(s,s) — b E ==y
EP Ml - mln{4 1-s)? a(NN224)rs}
P:={z(t):2(t) >0 H min z(t) > Mi||2]/ec}- (9)
0<t< 2

EX—NEFT:P— E,

1
Tz(t) —/0 G(t,s)h(s)f(z(s))ds.
LT (7R3 S T R (7) (0T

I 1 HT T RAENN.

MERR B H(1) F1E8EL f € C([0,+00), [0, +o0)) HELE Hibth, W f HESAERIAFAEIE T £ C i
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B f(z()] < C, 1 (9) %1 G(t, s) < G(s,s) ]

T HEX.

512 HyT(P)CP.

IERR B4R
/ G(t,s) (s))ds >0,
FHVY2ePH
min T'(z(t —mln/Gts (s))ds
0<t< 2 o<t< 8
Ml/ G(s,s )
0
> My||T=]|.

HHT T(P)C P.
S8 TRAESHT.

BEYUE T RESEN. AW 20 € P, H4 n — 00 H 2, — 20, M H Lebesgue 2 il i S5 5 FHA1,
n — 00, z, — 2o W, WA f(z,(t)) — fz0(t)). BIXHEE R e > 0, fEETEBE N, M n > N WA
[f(zn(t)) = f20(8))] <e.

T2 (t) = T20(t) |0 = max [Tz, (t) — T20(t)|

0<t<1

= max |/ G(t, s)h(s)f(zn(s) ds—/ G(t, s)h(s)f(z0(s))ds]

0<t<1

< maX/ G(t,s)h(s)|f(zn(s)) — f(z0(s))|ds
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W H C C0,1] N FEE, MAFLETES B, i3 HEZEN 2 € HA |2l < B. B f FIESEMEM,
HFHED>0H
f(z) <D, z€H.

4 L= max |f( ()] WXHER® 2 € HEH

te[—D,D
|—|/Gts s))ds|

< / G(t, 5)h(s)|f(=(s))|ds

< L/O1 G(s,s)h(s)ds

W —BE S PR EELL. SRR th, 8 € [0, 1) AU 6 < t2 A,

T (2(t1)) — T(2(t2))| = |/0 G(thS)h(S)f(Z(S))dS—/O G(t2,8)h(s) f(2(s))ds|
= |/01G(t1,s)h(s)f(z(s))ds—|—/t G(t1,s)h(s)f(z(s))ds

- / Gt s)(s) f(2(s))ds — / G(t2, 5)h(s) £ (=(s))ds]

to

oy / (1, $)h(s) F(=(5))ds + / G(tr, $)h(s) f(=(s))ds

—/Otl Cts, 5)h( ds—/l Glts, $)h(s) f(=(s))ds
- / G2, $)h(s)f(=(5))ds — / G2, $)h(s)(=(5))ds|
<ln-ul [ h(s)7(2(s))ds + noelf ()7 (=()ds
+|t2—t1|/01h< )£ (=(5))d

(2p+ 1)|te — t4] !
< ! / h(s)f(=(s))ds
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WX TAEER e > 0,6 = J(2P+1),Vt1,t2 €0,1], H|ta—t] <6 ET Xﬂf%ﬁﬁ z e 0,1, A
IT(2(t1)) — T(2(t2))| < &, Hrf J = fo (8)f(2(s))ds, MIfi T 55 FEE4EL UFIAA T 45iE 4L,

513 4 4 E &4 Banach % /], e SO0 || - ||, B4 K € B2 X r > 0, % X
K,={ueK:|ul| <r}. B&T: K, - K2 PMEBIHL, Tu # u,Vu € 0K, = {u € K :
lull = 7},

(1) & Jlull < |1 Tul, Vu € 0K,

(T, K,,K) =0;

() # llull = |Tul, Yu € OK,, H

i(T,K,,K) = 1.

3. EELRANIERR
IR 1 HIE

Hi (H2) HIFLE Ry > 0, 32 Ry <m, 0 < 2z <7 B, A f(2) > pz. KB TALREM 2 € OP,
ATz > =] F#5% L, XMERN 2 € 0P, H

T(z /G L Sh(s)F(2(s))ds

/ G(=,s)h(s)zuds

|
> |lelleo My / G5 5)h(s)ds
0

> [|2]| oo,
Hrdr >0, Hif 2
Mip 4G%ﬁ%@ﬂs>l
0
M5 (4) H0
(TPR17P)_O (10)

XFFARE ) > 0 3 2

Mllu/4 G(%,s)h(s)ds > 1.
0
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H1 (H2) A7 AE Ry > 0 fEF0HER 2 > Ry H f(2) > pz. 8% R > max{m, {2}, XMEREK] 2 € OPp,
ming< < 2 2(t) > M|zl 17

1 ool
1e(3) = [ GG ()1 (:()ds
i
G(=,s)h d
> [ 6ot zpas
> el Muge [ G5, 9h(s)ds
0
> 2l
WM V2 € OPg, |Tz| > ||2||. W H5ZIEE (4) H0

i(T, Pg, P) = 0. (11)

7510, B (H3) %1 V2 € 0P,
T(x(t)) = / G(t, 5)h(s)  (=(s))ds
§/0 G(s, s)h(s)znds

1
< Jlelloon / G(s, $)h(s)ds
0
< Jlelloos
Hrhpy = (fol G(s,s)h(s)ds)™ 1, XS TAER 2 € OP,,, |T2| < ||2|, 2K TAEE 2 € P, Tz # 2.

HH 5 EE (4) &0
i(T, P,,, P) = 1. (12)

W (7), (8), (9) %1
i(T, Pg \ P, P) = —1,

JFH.
Z<T7PR\P;317P) =1

BT HE Pp\ P, EA—AMAZNE wy, 76 Pp\ P, EA—MAENE v, H g, ug > 0. MEEE (1.1)
SGERAFILE.

EIE 2 BYIERR

B (H3) f95HMEE € > 0, /745 My > 0 TR t € [0,1],2>0F

f(z) < My +ez. (13)
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T(a(t)) = / Gt s)h(s)f(=(s))ds

1
S/ G(t,s)h(s)[Ms + z(s)]ds.

0

BAR IR e > 0 75/, R > m #53 KI, XHERW 2 € 0Pr H

1T=] < Il

PRI Sk E 51 2 (4) S
i(T, Pp, P) = 1.

FIRER), X780/ Ry > 0, Ry <m A

i(T, Pg,,P) = 1.

F— i, AR 2 € P, A

min_ z(t) > M||z|| = Mym.
0<t< 2

BRI (H5) AIAHTER 2 € 0P, H

7)) = | GG o) ((s)ds

> m)\/4 G(l,s)h(s)ds
0 2
=m = ||z
BAR MERER 2 € OP,,, Tz # » K5I HE (4) &1

i(T, P,,, P) = 0.

L (14), (15), (16) %0 T A PSS ALEI R (3) AP IERE wy, ug. EEE (1.2) Z5IRFFIE.

EEUH

B X H AR 2 BT B H (ki 5 12061064).

(15)
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