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B B ASCH#% R Krasnoselskil's A3 EHFR T BEA p-Laplace H ) = s 1E 7] 8I:

{ (p(w'(8))" + a(t) f(u ()) 0, te(0,1),
u(0) = au(n), u(l) = Bu(n),

Hi0<a, B<1L,0<n<1Hpp(z) =[21""%2 p> 1 78 f WHE—RIMMKEMNT, 8207
FRIEMIITFAEYE. VEARH, %M.
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1 5] 8

=R EMBEE AR SR MBS, W FHTZAERER, EFERZEIA
TR, X T2tk i 778 = ROL(ERI DT LB R s STk (1] JFahR, DUIRLUR, =&
PEMBgF 22 E T 10

AW TR EA p-Laplace HTHAREME_Fr 772

(ep(u))' + a(t)f(u) =0 (1)

TE= RIDfEZAF
u(0) = au(n), u(1) = Bu(n) (2)

TIEMITETENE, HF 0<a, B<1,0<n <1, ¢p(2) = |2P722, p> 1, HilE

(H1) a(t) € L((0,1), R%); [y a(t)dt £ 0, [, a(t)dt # 0;

(H2) f(u) € C(R,[0,+00)).

L b, TR (1) 7EW 2 Dirichlet SCEMIE A — (UL EZMS T IEMMFEEEES AT
ZHE5E, BInsCER (7] FYEE R Leggett-Williams A3l i @ FHFSE T T iR E M

{ (pp(u' () +a(t) f(ut)) =0, te(0,1),
appu(0) — Bppu’(0) =0, wpU( )+ dppu/(1) =0
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ERRTTENE, FLBAESR LSO, (5-9] 45 (R (1) = MAEAN (2) FRTILERL
i

o (u) BCTH ()~ () FEHEEL ()™ = o0 FoF L+ = 1 B u(t) 7% (1) Fi
(2) WIEAREES w(t) > 0 W2 (1) 71 (2) HL [lul 0.

2 BEIE
W1 = [0,1]. % Vu € X = C[0,1), X [ull = max|u(t)], W X K— Banach ZE[. 4

P ={ujue X, u(t) >0, u(t) ZMag, H w0)=aun), u(l) = Bu(n)}, MSFHEIE P & X FH)
o
MEER) © € X, B u(t) 2B ENB

{ (ep(u'(£)))" + a(t) f(x(t)) = 0, t€(0,1),
u(0) = au(n), u(1) = Bu(n)

B, Mz BrE

=2 [N (4= [Catnsonar)as+ [ o, (4= [atrrar) as

Hof A, WAL, B
Lo, (Am— /0 sa(T)f(x(r))dr) ds + / o (Az— /0 Sa(r)f(x(r))dr) ds=0. (3)

11—« 0

é\

= 1- 6 ! — Sa r xr\r T S ' — Sa r xr\r T S
1) = =2 [, (4 [[anstaar) as+ [, (4= [ atstatar ) as
MBI H(A) 6T A Zrmsid L, Hii (H2) %1 H(O) <0, H (fola(r)f(x(r))dr) > 0.
B, FIEME—RY A, € [0, [) a(r) f(z(r)dr] W (3) .

SI3E 2.1 B (3) NIEWHE A=A, KT 2z e X #EL

JEEA AEB 2, € X 76 T E—B0R8ET 2(t). it An(n=1,2,...) HHNT z,(n=1,2,...)
W (3) REMHEL 0 A HHENT « iyl 3) XEWHEL | {2.} 72 T L—3ulesk
Ta fil An €0, [ a(r)f(wa(r))dr] A5 {An} B R, W {A,} FAERSUYTH1. AP
1— 6 n s 1 s 7

©q <An —/0 a(r)f(xn(r))dr> ds —l—/n ©q <An —/0 a(T)f(xn(r))dr> ds =0,

l—« 0

M F] Lebesgue #EHIWSUEFEH: 4 n — oo B, H
=2 [T (0= [ atsenar) ase | e (0= [ et stetrar) as=o.

1—«
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Xt Ve e X, X

o)== [Mo (4 [Camsaenar)as+ [, (4= [ seenar) as

Her, Ay BANT = 09l 3) XS HE. B A, WHE—ERTR T ME EFE XN, H
BHTHAR.
SR 2.2 T:X — X Be&EEHN.
VEER A, BT o WIELESS T EEER. KT T MR MEH Arzela-Ascoli & B A]HIE.
538 2.3 MEEM 2 e P, H minz(t) > kol He

an Bn (1-n)B (1-na

ko:min{l—a—l—an’l—a—i-an’1—nﬁ+ﬁ’1—nﬁ+ﬁ}<1'

B XHMEEH 2(t) € P, % a(to) = |||

W < to, H a(t) ﬂﬁm&'ﬁl dOan) > 2ot ¥ 2(0) = ax(n), Fik «(0) >
2 —a(to), HH x(1) = 22(0) > —ﬁ% <to>

WA to < n, i =(0) fomipesn Sl)=rl) > s=tt) g g(1) = Ba(y), Eit 2(1) >
1(177g+ﬁ (to), FFH. 2(0) = (1) = 1(1ngzrﬁ (to).

65 Ly () IR mino(0) — min{a(0),2(1)} > kol

AR T AT

53 2.4 & E J&—4 Banach &[H, K C E E—, Q Ml Qo N E FiR
0eM, O C L WERFTFE & A:KN(Q:\ ) - K 2—MEEEHT, A

(1) [JAu|| < |lu||, v € K NoQy, ||Au| > ||ul], v € K NOQy; B

(2) JAu|| > [Jull, v e KN, ||Aul] < ||lu|l, ©v € K N 0Qs.
M ATE Kn(Q\ Q) HE—IAFA.

3 FBE
MHERH © € P, % 0, € 5, = {0 € (0,1)|Ay = [y a(r)f(z(r))dr}, He A, J& (3) ke
TERVHEL M (T2)(t) B2 SCH

w0 =1 [ ([T amstatrnar) as+ [a ([7 oo semnar) as

S fo ©q (fs “a(r)f(z(r ))dr) ds + fo ©q (f a(r)f(x(r))dr) ds, n<t<o, B

t<n< oy

-5 fnl ©q fs a(r)f(z(r))dr) ds + fot ©q (fsgx a(r)f(x(r))dr) ds, t <o, <m;

=\ e f; a(r)f @)dr) ds + [ ¢ ([2 alr)f@@)ar) ds. oo <t<n
) )

(
)dr) ds + }f—g ftl ©q (f:; a(r)f(a:(r))dr) ds, o, <n<t
Jar) ds + [, ([7 a(r)f@m)ar) ds,  n <o <t
M (T)(t) B BaRin 5 W

(
{ (pp((Tu)'(2))) +a( )[(Tw)(#)) =0, te(0,1),
(Tu)(0) = a(Tw)(n), (Tu)(1) = B(Tu)(n),
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AT (0p((Tw)'))" < 0, B 0, (Tw)") AN, BN (Tw) AN BHIE (T2) ZME. NG T: P— P
SIELE.

é\

f(s) = f(s)

) fo = lims .o—~,
ep(s)

Jo=lim, ,

foo = e ep(s)’ / fim o @p(s)’
l—« 1-83
M; = max 7
I A T o (ae) 0
= ! min l-a 1-8
e Pq (fol a(s)ds) {(1 —a)(1—n)+Bn ol —n)+n(1-p) b

AR 0 < My < 400, My > 0. {05 (H1) 5, Il

/Oan (/:a(r)dr) ds > 0 fI /nl% (/ﬁsa(r)dr) ds > 0,

HIt 0 < My < +o0.

EIE 3.1. B (H1),(H2) BOLH [0 < ¢p(Mz), foo = 0p(My). NMEFIE (1)-(2) B0FF
TE—IEf# v e P.

B T T MENTTA, T FE P ARRAREELN (1)-(2) Bk

B, SO < 0, (Mp) FFETE By > 0, 51824 |s| < Ry B, L3 <, (Mp). & 1 = {ue

Xt full < R}, MIXHERRY w e PNOQ, F 0 < u(t) < R, AT

F(u(®) < op(Ma)pp(u(t)) < @p(Ma)p,(Ra).

3’4
[Tull = (Tu)(ow) = (Tu)(out) = (Tu)(ou—),

i, R o >0, M4

p

l—«

IN

(Tu)(oy+) = - fa /077
0

\_/\
S
_Q

VS

goq(/:ua >d8+
gaq</:u Pop (Mz)p(R1)dr ) ds +
m e [ () o )+/,f%(

)

1 a(s)ds) fn+ (1 —a)d —n

IN
s

- RlMggﬁq(

S—

11—«
< Ry = [|ul],
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BTl < ull;
tﬂ% oy <1, ;ﬂg/

(Tu)(oy— aﬁ/nlcpq(/a >d8+/0 cpq</ )ds
< aﬁ/nlsoq (/ a(r)gp(Ma) gy (R dr) ds+/0 4 (/ P)ep MQ)sop<R1>dr)d
< MR, 2T ”ff =B 4 /0 a(r)dr)
< Ry = |Jul],
Bl (| 7w < lull.

WX Yu € PN OQ, RE oy > n i8S ou <0, #A (| Tul < ul.

HR, 1 foo > p(My) FIFFTE R > Ry > 0, 4324 [s| > R Hf, ((SS)) > pp(My), Bl
F(s) > pp(Mi)pp(s). BL Ry = k—}f)(> R). % Qo ={ue X :|ul < R2}. MIXHMEZR u e PN oy,
HFIEE 2.3 WA u(t) > kollul| = kot = R, I f(u(t)) > p(M1)pp(u(t)) > ¢p(Mi)pp(R). X

[Tul| = (Tw)(ow) = (Tu)(out) = (Tu)(ou—),

i, R o >0, M4

we) =2 e ([ ansenar)ass [T o ([T at)suar) as

> Ry = [|uf,

BTl = flul;
2R 0w <, B4
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B[ Tull = (lull

M Yu € P 0 0Qs, NE 0w 2 0 5 ou <, BA [|Tu] = [ull.

RIEFIEL 2.4 B —MAH, T 1E K0 (Qr\ Q) FARIS, BH=RBERE (1)-(2)
1E P A —IEf.

K, H

EH 3.2 Rk (H1),(H2) BALH f* < ¢p(M2), fo > ¢p(My). MFHEME (1)-(2) 24
FAE—IEf# u € P.

IEHI R E B 3.1, W

A, BPAGITRMIA SO EEESR.

Bl 1 RN A = R A R

{ (3 (w/ (1) + 172 f(u(t) =0, te(0,1), (@)
u(0) = su(3), u(l) = Fu(3),
Hr
16uz, 0<u<l,
flu)y=< -8z 1<u<9,
%u%, u>9
RETH
o = min{—" bn A=mB = A=ma , 1
0 l—a+an’l—a+an 1-n+p 1-ns+3 9
l-—a 1-8 54 81
My = max , = max{—, —————} < 235;
Lo {kofon@p (/) a(r)dr) ds kofnlSOq (f;a(r)dr> ds} ma{4 2(23_1625)}
1 . l-—a 1-8 1 . .46, 3
M = = - —y T — T<-.
’ e[ als)ds) mm{(l—a)(l—77)+677’04(1—77)+77(1—6)} 13 5= 1
X
flw)
3 16 = B3 (256) > ®3(235) > d3 (M),

RAEEH 3.1, WENE (4) ZOFE—IER.
Bl 2 RN A = R D fE

Hr
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= _ 1. _ 54 81 ) _ 3
FB 1 H ko = 53 My = max{, m} <235 Mo = 3. X
lim f(u)

w0 By ()

=16=9o

(256) > ®5(235) > @3 (M),

3
2

T _ L _ay() <ay0m)

_—:®

WYEEH 3.2, HEME (5) BOFE—IEMR.

wlw

SHE 3R
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Existence of Positive Solutions for Three-Point Boundary Value
Problem with p-Laplacian
MA De-xiang', GE Wei-gao®
(1. Department of Mathematics and Physics, North China Electric Power University (Beijing),

Beijing 102206, China
2. Department of Mathematics, Beijing Institute of Technology, Beijing 100081, China )

Abstract: By means of the Krasnoselskii’s fixed-point theorem in cone, we study the existence of
positive solution for the three-point boundary value problem with p-Laplacian operator

(o' (1)) + a(t) f(u(t)) =0, t€(0,1),
u(0) = au(n), u(l) = Bu(n),

where 0 < o, 3 < 1,0 <75 < 1and p,(2) = |2/P"22, p > 1. Sufficient conditions are given which
guarantee the existence of positive solutions of this problem.

Key words: p-Laplacian; three-point boundary value problem; cone; Krasnoselskii’s fixed-point theorem.



