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AXHIFE T HIE p-Laplace STH =Hrif&& ar pi{ENE (BVP):

(pp (1)) +wi(t) f1(t,v(t)) =
(ep (0" (1)) + w2 (t) f )

aru(0) — m/( ) =0=yu(l) +d&u/(l), u”(0)=0,
a20(0) — B2/ (0) = 0 = yav(1) + 20'(1), ©"(0) =0

ERRTRTERE, o op(s) = [s[P72s, p> 2, 4,7 > 0, 3i,0; > 0, p; = aiyitidi+Bivi > 0,
B fi € C((0,1) x [0,+00),[0,+00)), w;(t) € C((0,1),[0,+00)), fi,w;(t) RIFTE t = 0,1
EHE, i=1,2.

AR & p-Laplace HFIEMBIEMAIBIR H &2, MX T p-Laplace FFH
=W ar I E I E B RAERE W AD, JUHOERR G & S E M B E R A R M A 2
. 725 BVP(1.1) MFRBESRM T, Agarwal P R, O'Regan fil Wong P J 7E [1] HFH#F5E T

232 2009 4E 2 A 26 HUE).
* ERHRBIEES (10471075) MIESFAATE 2RSS mMBHF 4 (20060446001) ¥EBIIHH.
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A IENE o+ f(t,v) = 0,v" +g(t, u) = 0, HHH BDFIE—MEMII LR, BOREEL f. 9
I AGESEAN LT REL ¥, 0+ [0,00) — (0,00) BRI, B |f(t, w)| < a(t)p(t), |g9(t,w)] <
Bt)p(t), HAr o, € LY0,1]. 2R, FEEE (2] FiHe T —4E p-Laplace &7 7 Sturm-
Liouville 3B 7] 51:

(p(u) +9@) f(u) =0,  0<t<1,

au(0) — fu’(0) = 0, ~yu(1) + du/(1) = 0,

Hfta,v >0, 8,0 20, feC([0,00]), g(t) RVFFESRR t =0 Ml ¢t = 1 LGN IERRY
FAEtE. TR/ ML, BIERTE (3] FBTFE T8 p-Laplace HIRRE I {E -

(pp(u) + fu(t,v) =0,
(ep(v)) + fat,u) =0,
aqu(0) — f1u'(0) = 0 = yu(l) + §1u/(1),
asv(0) — B20'(0) = 0 = yu(1) + d20'(1),

HAREL f1, fo BIBORTEFIXIA] [0, 1] LRE#ES0, HXF f1, f2 B L6 RBUREOR BiRE
SEEERERII L. ASCHEU LG EER L, FIEE p-Laplace I =FE G 21 wi{E ]
B BVP(1.1), RFEREEAEZT R, 12 Green ERE N REE X AT TNESE SR E
TEEFS IS BVP(1.1) B IEMRITETENE.

AT IEMAS FEER, el THry5| 2.

5138 1.1 (EEUERM R S HER A e )Y B X J& Banach %], K C X
2 X EW—E, M, Qe Cc X BERFE Hoe, (i Cc W, HT:K— X E2&2%
LEMAT, TR THEMAFMELZ—:

1) 1Tull < Jull, we KNaQ B ||ITul > Jull, ue KN oQ;

2) |ITull > ||ul, ue KnoQy H |Tul < |lul, ue K NoQs,

W T7E K0 Q2 \ ) EFE-IARIA.
2 TREANAFIS 32

L E=C[0,1], Jw]| = tsﬁ)pl] lw(t)], BT = {u € Byu(t)ZIEMAMEES, MTE Ex E L

HRATEEL || (u,v) |0 = max{||u]|,||v]|}, ¥ (u,v) € E x E ¥ Banach 2], X :=Et x E*
& (ExE,|-|o) FreysE EXE (ui,v1) > (u2,v2) &48 w1 > ug, v1 > va.

A SC B DL T AL

(Hi) fi(t,v(t) < g1(Ohi(v(t), fot u?)) < g2(O)h2(u(t)), gi(t) : (0,1) — [0, +00)i%
ZE hi(x) :[0,+00) — [0,400)ELE, i=1, x=v; i =2, *x = u, ¢;[fEt = 0,1 FR,
1 =1,2.

(Hy) w; € C((0,1),[0,+0)), w; FEt = 0,1 &5, HO < fol w;(s)gi(s)ds < oo, i =1,2.

% G FRiafE NS
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=0, 0<t<l,
{ai*(O)—ﬂi*’(O)—o, vix (1) +6; %'(1) =0
By Green pREL, HA « 24 i =18 v, 24 i =2 BE u, N
{pli(%”z%f)(ﬁﬁaw), 0<s<t<,

Gi(t, S) =
;(7i+5i—7i5)(ﬁi+ozit), 0<t<s<l,

ﬁEF' pi = 'Yi(si + vioy + ;0;. %/ﬂ] Gi(t, S) < Gi(S,S), 0<t,s<1.
ST AN Au(t),v(t)) = (A1 (u,0)(1), A2(u, v)(1)), Hf

o) = [ Gtnon( [ s o)as)an wrex

* 245 =1BE v, 24 i =2 BFEL w.
# Alu,v) = (u,v) FEARBIE, T

¥ =(A;(u,v)) (t) = /01 Gi'(t,r)qﬁq(/oT w; (8) fi(s, *(s)) ds) dr
__ T (ﬁz + ;T )¢q(/OT w;(8) fi(s,*(s)) ds) dr

Pz
Vi

+20 [t = mo ([ wio)toreton as) ar

Pi

¥ =(Ai(u, )" (t) = —qbq(/ot w;(s) fi(s, *(s)) ds),

BEEL 6p(+") = = f wi(s)(s, %(5)) ds, B (6p(x)) = —wi(s)fils, (+)(5))- $eofrol i = 1 i,
W v, % 0= 2B, B w BINHE oy, B 0 R
H, & (u,v) € X, A(u,v) = (u,v), M (u,v) EERE (1.1) B9
RHERH 0 € (0.1), 4
K = {(wv) € X|(u,0) > (0,0), (| min Ju(t)l, min |o(0)]) > (M ul. Mollv]) }.
o

O<Mi:min{6i+0i% 9iai+ﬁi}

Yi+6 i+ 5

i=1,2.

S| 2.1 AK C K.
it V(u,v) e K, te[0,1],F

Az (u,v)(t) / Gi(t, 7)o /0 w1 (8) f1(s,v( s) dr

/GlTT /w1 ) f1(s,v(s S)dT,
0
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[|As]l < /01 G (T, T)qu(/OT w1 (s) f1(s,v(s)) ds) dr.

G e [0,1 -0 GED > M;, 7€ [0,1], 8 (u,0) € K, T

0<t<1—0 0<t<1—0

min A (u,v)(t) = min /01 G4 (t, T)(bq(/OT w(s) f1(s,v(s)) ds) dr
>M; /01 G (T, T)(;Sq(/OT w1 (8) f1(s,v(s)) ds) dr
=M || A,

R, min | As(u,0)(t) > Mal|Aall, B AK C K.

B 2.2 A: K — K JokssET
(1) IEA:K — K —3ER
WAEEW D Cc K HEFRSE, IM >0, V(u,v) e K, ||(u,v)| <M,

Ay (u(t), v(8)] < /01 Gr(r, T)¢q(/01 wi(s)g1 () (v(s)) ds) dr
<max {¢g(h1(v(t)): 0 <t <1} /01 G1 (T, T)gbq(/ol w1(8)g1(s) ds) dr
= max{eg(hi(v(t) : 0 < t < 1}¢q(/01w1(5)gl(5) ds) /01 G (7, 7)dr

:Nl < 00,

[FIHE | A2 (u(t),v(t))| < Ny < co, HMH
1 1
Ny = max{¢,(ha(u(t)) : 0 <t < 1}(;5,1(/0 wa(s)g2(s) dS) /0 Go(r,7)dT,

B N* = max{Ny, No}, | A(u,v)|| < N*, V(u,v) € K, \Tfi A ¥E K F—3H 5.

(2) IE A FEESL.

K Gi(t,s) 76 [0,1] x [0,1] L#E%E, Wii—Bo#EgE, HiL, Ve >0, 36 > 0 ffiY
[ty —to] < & BF, XMEREM < €[0,1], FH

‘Gi(tl,é) — Gi(t2,§)| < g([max {¢q(hi(*(t)) 0<t< 1}](;5,1(/0 w;(8)gi(s)ds) dt))ﬂ’

HY =18 «Bov, YBi=20, *xBu BMEEN DeK, F

A(u,v)(t1) — A(u, ’U)(tz)‘

Ay (u,0)(tr), Az (u, v)(t1)) = (A1 (u, v)(t2), Az (u, v)(t2))]
Ar(u,0) (1) = A (u,0)(t2)), (A2 (u, v) (1) — As(u, v)(t2))|
Ar(u,v)(t1) — Ay (u,0)(t2))| + |(A2(u,v) (t1) — A2 (u,v)(t2))]

(
(
(

IN
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_‘/ (G(tr,7) — G (b, ))(bq(/OTwl(s)gl(s)hl(v(s))ds) dr|
+ ’/ (Ga(t1,7) — Ga(ta, ))¢q(/OT wa(8)g2(s)ha(u(s)) ds) dT’
<’/ (G1(t1,7) — G1(t2, 7)) max {¢q(h1(v(t)) : 0 <t < 1}%(/01 wl(s)gl(s)ds) dt’

+ ‘/ (Ga(t1,7) — Ga(ta, 7)) max {¢q(h2(u(t)) 0<t< 1}¢q(/01 wa(8)g2(s) ds) dt‘

<s+z=¢
B AD SFEEESE, | A — A EEHA AD AHXTEM.

(3) WIFIUEH] A: K — K %L,

B A{(un(®), 00 ()} € K x K, H (un(t),va(t)) — (uo(t),v0(t)), n — oo, AL
IMy #15 ||(uo,v0)|| < Mo, ||(tn,vn)| < Mo, TIE A(un,vn) — A(ug,vo) (n — ), t €
[0,1]. A

‘A U, O (t) — A(ug, vo)(t)|

/Gl”l%/ 1(8) (s, (v ())cls)—<z>q(/1 1(8) f1(s, vo(s )ds‘dt

1

+/0 GzTT’gbq(/l 2(5) fa(s, (n(s))ds)—¢q(/ 2(5) (s, uo(s)) ds| dt,

ML, Hy & fi, fo WESHER L- HHIWSGEE G A K — K J&EZW. IEVER
HERY, 31X HLAEE.
Z LR, A K — K BefsaT.

3 FEER
TR A EZAER, HITEIL, B 5 A SR 244
(Hs) 0<hlo <™, 0<h&0<n§{

(H4) ( 151):0 t< f(l ( 152) t< fg)oo >
(Hs) 0< h+ o <M, 0< h?_z) <ny b
(He) (M 51)p b < fip 00, (My &)™t < [y, < o0,

Hrp
hi(*) hi(*)
+ i + i -
h(i)o - lli»% «p—1" h(z) B *lir{olo «p—1" i=1,2,
- . fi(sa* - fl(sv*)
f(z)O T }CTE wp—1 7 f(l)oo = *li{lolo wp—1 v = 15 27
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EXAFL i =18, « ROy o, i =28, « B0y u FFH 0, & W2

0<n < tgl[g%/G tT¢q / i(8)gi(s)d )dT)ila
ax (i, [ cn( [ woas)ar)”

EIE 3.1 AR Hy-Hy BoL, MISEME BVP(1.1) BAFFFE—IERE (u(t),v(t)),
€ (0,1).
iIE HETREH A: K — K &850,
A Hs EF'%%{ﬁFO<h+ <nf” Li=1,2%, dr>0,%0<v({t)<r, 0<u(t)<r te
[0,1] BF, H hai(v) <nf~ 1vp Lohg(u) < b~ tuP™h A Q= {(u,v) € K [|(u,0)]lo <}, M
B (u,v) € 0 B, HO<ul®)<r, 0<ov(t)<r tel0,1], NH

= /01 G1(t,7)dq ( /OT wi (8) f1(s,v(s)) ds) dr

< /01 G1(t, T)(;Sq(/OT wi(8)g1(s)h1(v(s)) ds) dr

1 T
<mloll s [ G ( [ wie)an(s)ds) ar < o,

Bk, | A < Jloll. FIBEEATE || Az]| < [[ol, 8 [|Allo = max {[[As], [|A2[|} < [I(w,v)llo, ¥ (u,v)
€ 00.

B—HTH, W He P& & < fo <o i=12%, IR >r >0 % o) >
R, u(t) > R, t € [0,1] B, H fi(s,v) > (M €)P~ P~ 1 fo(s,u) > (My t&)P~tuP~1. B
R >max {R,M; 'R, M; 'R}, & Qo = {(u,v) € K; [[(u,v)]o < R}, M4 (u,v) € 0y B,
AR—fetk, A (vl = [1(w, )]0, WA

v(t)) 2/01 Gl(t,7)¢q(/OT w1 (8) f1(s,v(s)) ds) dr

SMle, min /19G1(t,7’)¢q(/7w1(3)vi’1d3)d7‘
0

te[6,1-0] Jo

saloll gpin, [ Gno( [ wis)as)ar

Zvll = lI(w, v)llo,

BREL, Al > 1, 0)llo. B [[Allo = masx {]|Avll, | Azll} > (s v)llo, ¥ (u,v) € 0. WTTH
BIFE 1.1 8 ATE Q1 \ Q2 EHE—ASE (u,v), Bl BVP(1.1) H—1Ef# (u(t),v(t)), t € (0,1).
JEEE.

EIB 3.2 &M Hy, Ho, Hs, He AL, W BVP(1) HiE (u(t),v(t)), ¢t € (0,1), H
u(t) >0, v(t) > 0.

iE &M Hs O < ki <nl” i=1,2, 7 Ro > 0, &, > 0, %4 u(t) > Ry, v(t) >
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Ro, t € [0,1] B, {13 hi(v) < (m — )PP, ho(u) < (g2 — e2)?'uP™ 1. 40

a =max { max{h1(v) : 0 < [[v|| < Ro}, max{ha(u): 0 < |lul] < Ro}},

B R > max {acy ", ae5 '}, it Q1 = {(u,v) € K; [|(u,v)]o < R}, WY (u,v) € 09 B, R
Wik (vl = [[(w, v)]lo = R, FI1%

Av(u(t), v(t)) = /01 Gt T)¢q(/OT wi(s)fu(s,v(s) ds) dr
< /01 Gt T)qﬁq(/(: wi(s)g1(s)hs (v(s)) ds ) dr
_ /01 G (. 7)d /” o w1 (8)g1(5)ha (v(s)) ds
+/OS||v|§Ro w1(8)g1(s)hi(v(s)) ds} dr

<tn =l [ Gate 7)o RSN

+a /01 G1(t,7)dg [/0<||u|<R0 w1 (8)g1(s) ds}

1 T
<[on =0l +a) max [ Griemo( [ i ()ds)ar < ol

BREA (|l < ol FIEEAE [[Aof] < [lull, 8 | Allo = max {[[Au]], [[A2[l} < [I(u, )]0,
Y (u,v) € 0.

F—J7H, B He ot (M 6P < fo, < oo, i = 1,2 fl, fE0 < r < R, {fifd
Mo<ult)<r, 0<of)<r tel0l] B, H fi(s,0) > (M )P WPt fa(s,u) >
(My &P~ ur™t, & Qo = {(u,v) € K;||(u,0)[lo < r}, BT EHE 3.1 BERIR R AT 75

ITllo = max {|Tull, T2} = (w,v)llo, ¥ (u,v) € 9.

TSI 1115 T 76 Q0 \ Q2 EE =R (u,0), Bl BVP(1.1) H—IEM (u(t),v(t), t €
(0,1). JEEE.

EIE 3.3 WM Hi-Hy, He 57, W BVP(1) BZAFEFEFANEM (ui(t), vi(t)) K
(u2(t), v2(t), HWER 0 < [|(ur,vi)llo <7 < [[(u2,v2)]lo-

W Hy AR (M76)P T < G0 S o0, i= L2 Fl, FEEFANRE Ry > 7 > 0,24
v(t) > Ry, u(t) > Ry, t € [0,1] B, &

filw) > (M7R)P Pt fo(u) > (My )P el
T4 Qr, = {(u,v) € K : [|(u,v)]lo < R}, AT EHE 3.1 AUIERAA] 75

||A||0 2 ||(’U,,’U)||0, V(U,’U) S 6QR1,
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m He W2 (M)t < fiyo < 0 FIFFEFRT/M 0 < Ry < 1, Y o(t) <
Ra, u(t) < Ro, t € [0,1] B, W2

fi(o) > (M) Pt fo(u) > (My Hé)P tuP
M4 Qr, = {(u,v) € K : [[(u,v)llo < Ro}, RUTEHE 3.1 HIEHT AR
[Allo = [[(w, v)llo,  V(u,v) € O,
P HBIEE 1.1 FIFEE R IE A

(u1,v1) € Qg, \ 1, (u2,v2) € Q1 \ Qp,,

He Q) FEHE 3.1, H 0 < |[(ur,v1)]lo <7 < ||(uz,v2)]o. MEEE.

EIE 3.4 GRS Hy, Ha, Hs, Hy, Hs B57, W BVP(1) Z2/FFFERA IERE (ur (2), v1(2))
e (uz(t),v2(t), B 0 < [[(ur,v1)llo < R < [|(u2,v2)lo. MEHISEEL, A

A& 3.1 [3] L] B R IR LSRRI R, ASCHRBATFRT A, B
L R B ESR A, IRRVFRA R A, PSR B IE MR ATENE. R, 4308
REN T MBZ N IERFEERI TE 250, 2Rt (3] TER S LRy

& 3.2 Y p=23 o, = u REMERER, B wi(t) = w(t) = WEES, A3CHETT
(1] BIAHSE RIS 2.

& 3.3 FFXFAREMET o, ASCIIAT A B TASMR R O LM AR T R, 18 FITEEK
TE AR AR A3 5 2 B, JEBAS p-Laplace S1-H) =il & 45 S (8 1] B 1E A 177
T, ARG RS HT.

4 FEXBF

Bl #&N1%IE BVP:

Hetp>2, 0<a<p-—1l,a1=ax=1, fi=0=0 n=r=10=060=0 H

) f2(t7u):

o [e3

v

6t7(1—t)7

u

67 (1 —t)T

)

wit) = we(t) =71 (L —)"%,  fi(t,v) =

gl(t):gz(t):m, () =%, hou) = u®,

HERE 3.2 E"J%i@ﬁi_l.
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