$25% B3 ¥ ¥ R 5 % # Vol.25, No.3
200548 JOURNAL OF MATHEMATICAL RESEARCH AND EXPOSITION  Aug., 2005

LS 1000-341X(2005)03-0489-06 XtRiRE: A

—48 p-Laplace RS {HCIBIEFN N

B, BiEw" 2
(1. MIMITTEEBE R bE R, WL WM 313000; 2. JEUEI TR R, JL3T 100081)

(E-mail: ni-xiachong@sohu.com)

# ¥ ACEAME Banach ZE EMH MRS T —% p-Laplacian KRS HERN
&, BUTOrBRECTFE M ERGKME.

XiF): HENE EM R
MSC(2000): 34B15
sy 0175.8

15 &
R.P.Agarwal,0’Regan 1 P.J.Y.Wong X (1] FHF5TRR-E B{ERE

u + f(t’ 'U) =0,

v’ + g(ta u) =0,

a1u(0) — S1u'(0) = 0 = nu(l) + &iw'(1),

azv(0) — B2v'(0) = 0 = yu(1) + 62v/(1),
BHESHFE-NERGGER. MEMZLEX 2] PHE-ZTRT 2" + da(t)f(2(2),3(2)) = 0,
" + Ab(t)g(z(t), y(2)) = 0, z(0) = z(1) = y(0) = y(1) = 0 BNERMAFEE. W FFE
BT EEBRT p-Laplacian § BVPE4A. &30 (1],[2] (&Rl LX§45i0 % 8] & p-Laplacian
K& BVP:

(pp(u)) + fi(t,v) =0, )
(pp(¥)) + fa(t,u) =0, )
a1u(0) — f14/(0) = 0 = mu(l) + &ru'(1), 3)
azv(0) = B21/(0) = 0 = yu(1) + 62v'(1), @
B pp(s) = s|®Ps ,p>2, a;, 15 >0, 5;,6: 20, pi=ouyi+oubi +Bivi >0, i=1,2.

2 FELHG

B E = C[0,1], lwl| = supsgpo,yy lw(t)l, K ={u€ E,u(t) >0 Hu RMEHK }, WEExE
BB || (w, v)llo = max{||ull, [jv]}}, ¥(u,v) € Ex E #58, Banach [, KxK & (ExE, |-{o)
.

TE1 #§ Fi:[0,1] x [0,00) — [0,00) RELRH, i=1,2. HIHE M >0 (FHEHETF
A), ¥ VA € [0,1),

'u,’ ' + AF] t, = 0’
{ ggﬁ%’”’?;’ + /\Fzgt, 113 =0 (5)a
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~



490 ¥ % B KX 5 W ® 25%

WRAFEMN (3),(4) WIEER (u,v) € K x K, H ||(u,v)llo # M, M BVP(5)y,(3), (4) FHE—
ME (u,v) e K x K, B |[(w,v)]o < M.

BE 2 BRERTIIFMN i =1,2 L

H1) fi:[0,1] x [0,00) — [0, co)RIELERY;

H2) 3 € C([0,0), [0,00)), & fi(t,w) < ¢i(w), (¢, w) € [0,1] x [0, 00) BTE[0, 00) EARHK;

é\

$(w) = maxl ) va(w)}, =241

H3) supce(g,00) m > mg = max{my, ma}, M BVP(1)~(4) B (u,v), H u®) >0,
v(t) > 0,t € (0,1).

it 1 RITEE 2 PIKM HI) B, HX i=1,29%F

H4) 3p; € LU0, 1)FIELE. FEAEEy; : [0,00) — [0,00) HHE

fi(t’w) < ‘pi(t)¢i(w)’ (ta w) € [O) 1] X [01 OO)
2 p(w) = max {1 (w), p2(w)}-

H5) SUPe¢e(0,00) m)‘)‘ > m§ = max{mj,m3}, H¥m} = (E +1)¢p 1(fo pi(z)dz),
M BVP(1)-(4) &% (u(t),v(t)), H u(t) >0, v(t) >0, t € (0,1).

KLITFERE 2 i, ERTEE.
3 EREheHEA
EX K x K EHHETF Ax:
Ax(u(t),v(®)) = (A1au(t), A2rv(t)),
Hofr

(Anpu)(t) =4 @ By l(fax AR (z,v(z))dz) + fo o7 ([ AR (z,v(z))dz)ds, 0<t<o,
1A T l(fa, AFy(z,v(z))de) + f o5 J2 MFy(z,v(z))dz)ds, 01 <t<1,

(o)) = | 897 " APr(m,v@)da) + fy 05" (f;” Aoz, v(a))da)ds, 0<t< o,
21 ,ncpp l(f AFy(z,v(x))dx) + ftl ;1(f:2 MFp(z,v(z))dz)ds, 02 <t<1,

o FHR 2(r) = 20 (r) B9AB i = 1,2, H o0 (7), 20 (r) BORKRSI BN
2 (r) = ] —1(/ /\Fdz)+/r(p;1(/TAF‘-dx)ds

2 (r) = —",so;l( / AFidz) + / i / AFdaz)ds

M 2P(r) 1 [0,1) ERESARRE, H 200) = 0; 20(r) % [0,1] LEESERMY, A
“’(1) 0. Wi 250(r) = z0(r) B~ 55k, % 00,0 € (0,1),08 > o HR
z)(7') = zl')(r) K%, W Fi(z,-)=0,ae.z€ [o{'),o{')] Wat o; 91K [ai'),aft)] FEHE—.

51 1 HTHE Ax(u(t),v(t) = (u(t), v(t)) RFILHE BVP(S)x, (3), (4) B,
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g2 A :KxK—-KxK.
MR V(u(t),v(t)) € K x K, B F; FIEREREEERA (Anu)(t) 2 0, (A2xv)(t) >0,
t€[0,1] H (Auu)(t), (A2av)(t) € C[0,1].
A5,
, o ([T \Fi(z,v(z))dz) >0, 0<t<o,
(Axu)(e) = { —I:p;lff; A}l(x,v(x))dw) <0, o1 <t<1,

—1 o2
i _ ) PRt AR(z,v(z))dz) 20, 0<t<oy,
(A2av) () = { —5 (fE AFy(w,v(z))dz) <0, o2 <t< 1.

XFEE (Aau)(t), (A2av)(t) BMEE, MTi Av: K x K- K x K.

533 A\:KxK— KxKREHN.

B # Q& K x K FRERE, W 3M > 0,s.t)(%,v)llo < M,Y(u,v) € Q. L m; =
max{F}(t,w) : (t,w) € [0,1] x [0, M]}, FR-Y (v,v) e Q B}, A

lAnxul = Ana(or) < %‘p;l( /0 mydz) + /0 ol / mydz)ds
< g—iw;l(ml) + ¢y (ma) := My,
| A2av|| = A2xv(o2) < gz;p;l(/o madz) +/0 cp;,‘l(/a madz)ds
< 203 ma) + 5 (ma) 1= Mo
Bt M* = max{M;, M2}, W] || Ax(u,0)]] < M*, V(u,v) € Q. AT Ax 7E Q@ ER—BHFH.

THE Ax REFBESH.
Z@dﬁﬁ o < g2, Ve > 0)37’ = min{nhn?} > Oy ﬁq: n = '_—'15__" 1 = 132 EKI

2, (M)
t1,t2 € [0, 1], =0 |t1 -—tzl <7 A, V(u,v) eNf
1) t1,l2 € [0,0'1] H‘j’,
|Ax(u,0)(t1) — Ax (2, 9)(t2)] = [((A1au)(t1) — (Anaw)(t2), (A2xv)(t1) — (A2av)(t2))]
< [(An)(t1) — (Auau)(t2)] + [(A2x0)(81) — (A2xv)(t2)]

t2 o1 t2 02
= / (p;l(/ AFdz)ds| + / <p;1(/ AF,dzx)ds
t1 8 t1 8
< [pp (m1) + ¢ (ma)llts — to
£ €
< 3 + 5= E.

2) t1,t2 € [0'2, 1] E—‘j‘:

+

| Ax (1, 0) (t1) — Ax(u,v)(t2)] < ‘ /: " o / " AFidz)ds /t o3 /a APado)ds
< [ppt(ma) + @5 H(ma)]lt — to|

<£+E—e -
2 2 7
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3) t1,t2 € [01,02) BT,

t

ta 8 t2 T2
A 0)(t) - Ax(m o)t < | [ o / ARdz)ds| + | [ e / AFydz)ds
ty o1 1 8

< e Hma) + 05 Hma)llt — taf <.

4) t) € [O,Ui]at2 € [Ujallv z,] = 1)2 Htj‘,

|Ax(u, v)(t1) — Ax(u, v)(t2)] <|Ar(u, v)(t1) — Ax(u, v)(0%)] + |Ar(u, v)(0:) — Ar(w, v)(05)|+
[Ax(u, v)(05) — Ax(u, v)(t2)|
<e+e+e=3e

B 1)-4) 8: A\ Q ERBEESN. Fl Arzela-Ascoli FHHA A\(Q) ZEH.

31 4 Ay:KxK— K x K BHESM.

ﬁfﬂﬂ & {(un(t)’vﬂ(t)} C K x K, H (un(t)avn(t)) i (Uo(t),'vo(t)), n — oo Ehglﬂ 3
A {Axr(ua(?),vn(t))} 7 [0,1] LR—BHEF. SFEEN, TRHFE {Ar(Un. (), v, ()} C
{Ax(un(t), vn(t))},

Ax(Un, (), vn, () = (u(®),0(t))(—FK), t€[0,1], k— oo.
@™, 68™)) s (01,02)(—B), &k — co.
i3

(ng)
an ‘pp l(fo AF}(I: 'Uﬂh (x))dx) + fo 1(1‘"’1 AF)(:C vﬂk (x))dx)ds’ 0 S t S agn")a

(Al,\’(lrm.)(t)_{"1 o5 (f o) AFy(z, vn, (z))dz) + ft (Ppl(f ) AR (z, g, (z))dz)ds, §nu) <t<Ll,

o™ PR
("k)
"1 ol / ,\F1 (2, vm, ())dz) + / 1 / AFL(2, v, (z))dz)ds
= 25 [ Mo @)+ [ 5[} AF G et
4 k — oo, B Lebegus 4|k e B

ult) = { Fn ga,,l(f AF(z,vo(z))dz) + fo S ([T AR (z,vo(z))dz)ds, 0<t <oy,
Fopl( fa, AFy(z, vo(z))dz) + f} 5 (o, AF1(z,v0(2))dz)ds, o1 <t<1,

H o %R
ﬁl o / AF(z, 0(z))dz) + /0 " o [’1 AF\ (=, o(z))dz)ds

WY / ARy (o, m(e)da) + | g AR (z,vo(2))dz)ds
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P u(t) = (Aiauo)(t). I v(t) = (A2xwo)(t), TRHE Ax(uo(t),vo(t)) = (u(t),v(t)), tLEM
Ax(un(t), vn(8)) = Ar(uo(t), 20(t)) (7 — 00).

M Ay LR,

EIE 1 88 H5IE 1-53 48 A KxK > Kx K BREEgEN. 44U =
{(w1,w2) € K x K, ||(w1,w2)]lo < M}, Wl Vy = (u,v) € 3U, H (I - A\)y #0. th L-S ERBAR
AR (Ao)(t) = 0 %1 deg{I — A;1,U,0} = deg{I — Ap),U,0} = deg{I,U,0} =1. FR A E U
EERG A (u,v), Bl BVP(5)1, (3)(4) H#E (u,v), H. [[(u,v)lo < M.

%32 2 WIER i H3) M, R M >0, WE —lns; > mo By = (uv) R BVP

(ep(u)Y + A1}, v) =0, 0<t<], ©)
(pp(V)) + Afa(t,u) =0, 0<t<]1, A

Ht A € [0,1), RASBREME (3),(4) WEER. W

H={ = go,, 1(f Mi(z, v(z))dz) + fo <,o;1(f"1 Mi(z,v(z))dz)ds, 0<t <oy,
B (1 Ao v)z) + [ on (5 Mo, o(@)dn)ds, o1 i< 1,

o(t) =4 o sop‘(f Afa(z, u(z))dz) +f0 e (J7* Af2(z, u(z))dz)ds, 0<t<og,
83 (f2 Moz u(@)dz) + [ 05t ([, Ma(z,u(z)de)ds, o2 <t<1,

Hep 01,00 HAHR
B o / " Mz, v(2))dz) + / " o / ” M, v(z))dz)ds

=_<,,p1( / Mz, o(z))dz) + / e /a " Mz, v(@))dz)ds,
=P / Afa(z, u(z))dz) + / e[ Mo ule)ez)ds

=252 Mtou@en + [ o[ Ao utaesies
Xxfvtel0,1] FH
) S uto) = 25 [" A utoviaNan) + [ ([ Milevieazyas
"‘ ([ watonan) + [ o[ el
”‘ L[ ntean) + [ o3[ nliolazias
("‘ +1) 5" G (lle)
< (2 +1) 65 lIslo) = mag Wikl
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BB, v(t) < mapy (¥(llyllo)). B llwllo < mow; (¥(llyllo)), B M HIIERSN lyllo # M. B
%E 1 ’fg BVP(I)_(4) ﬁﬁ (u,v), “(u7v)“0 < M, .E. u(t) > O,U(t) > Oa te (Ovl)'

4 —BF

A% ® BVP
(pp(W)) +ae®* =0, 0<t<1,
(pp(v)) 4+ ae* =0, 0<t<]1,
u(0) = u(1) =0, ©)
v(0) =v(1) =0, HP a>0

Fp>2,Ha< (E;—l)(p_l), ) BVP(6) HH#& (u,v), H u(t) >0, v(t) >0, t € (0,1). fi(t,w) =
ael); gi(w) = ae™ = Y(w); i =y =1, B =8 = 0; i = 1,2. W mo =mq = my =1, B

p>26f
C C

SUp —y 7 = SUp oI o
c€(0,00) Pp - (H(C))  ce(0,00) ©5 ()5 (€°)
— —1 _ —1 -
Y o< (B)7Vn, L (5)77V > 12 Loupeso o > 1, B supeso 22 > 1, AT
SUP¢e(0,00) > 1, HER 2 MR MAL.

C
vp (a)pg  (e°)

S 300
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Existence of Positive Solutions for One-Dimensional p-Laplacian
Coupled Boundary Value Problem
NI Xiao-hong', GE Wei-gao®

( 1. Dept. of Math., Huzhou Teachers’ College, Zhejiang 313000, China;
2. Dept. of Appl. Math., Beijing Institute of Technology, Beijing 100081, China )

Abstract: Using operators in Banach space and a fixed point theorem, we study a one-dimensional
p-Laplacian coupled boundary value problem, and obtain the conditions for the existence of at least one
positive solution.

Key words: boundary value problem; positive solution; fixed point.
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