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=MriEk it 714 Ellﬂ e
ERBNEES M

wRE FHED

(hFEAMAY (B5) B GITRR2%E, &% 257061)

BE  HRSREINIETR T =hr & (B R A M. EBAIERTIEN A
Wi e E T RA L E.

XA NMEME, R, A, TREYE, W

MR(2000) FE4#£E  34B15, 34B18

np

1 5]
ARSCEBRFTE T = B 23 57 200 L 1) R0 e ) 77 7 ME — ¥

(E) u"(t) + Aq(t) f(u(t),w'(t)) =0, te(0,1),
u(0) =0,

(BC) ¢ aw'(0) = pu”(0) =0,
~yu'(1) + du”’(1) = 0,

HAHBEA>0,0,8,6,7 >0 By+ay+ad >0, H ¢eC((0,1),(0, +00)). F—fH,
q RFAE L =0 M () t =1 FF 7.

W DT R A B R E R BB, AR RS, R, REARRT
W ERE N R T S TSR, (UROCT IE MR FEAE M HUL PR
NBFFE. A SO TR & R TR A3 RUE B (0L [16-20]), 45 H = B 27 5 2 R ) B E i 1) 77
TEME— PR 45 R

(BVP)

2 FEFNR
4 P J& Banach %] E iy — A EMEE, ec PR e <1, e£6. %X

Qe={zePle#0, FEFE m, M >0fH me <z < Me}.

* R E A MK M S (Nos.y070815) I H ¥ Bj.
BCA H 8. 2007-09-12, 1 E & e H 8. 2008-07-07.
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EX 2109 B A Qex Qe — Qe MR A(x,y) KT = RHIEAMA, KTy EH
TARKER, Bl R 21 <ao(zr,20 € Qe), MMEEM vy € Qe, B A(z1,y) < A(z2,y); HH
MRy <yayr,y2 € Q) MXEEN 2 € Qe , A Alz,y1) > Az, ), WA A B—PRAE
BART. WRFE o € Q. , HH A(r*,2*) =%, WK 2" & AW—PA3A.

B 2109 B A: Qe x Qe — Qe B—MRAHIFAFHAEE—NHEH O, 0<0<1
75

A(tx, %y) > teA(x,y), Ve, y € Qe, 0<t <1, (1)

M AFEME AT 2* € Qe FFH, MEER (20,90) € Qe x Qe,
Tn :A(xn—lvyn—l)v Yn :A(yn—17xn—1)7 n=12---
T 2
xn i x*’ yn i x*7
Hr i
20 — 2| =01 =r""),  |lyn —2*| = 0o(1 = r""),
0<r< 17 r iElliﬂ/l\—% Zo, Yo ﬁ%é@ﬁﬁ
EIE 2.206009 B A: Qe x Qe — Qe B—MRAHIAEH T HHFLE—~IHE 0 (0,1)
& (1) WL oy R
Alxz,z) =Xz, A>0
TE Qe PHME—FfR, WA N — o B, [laf —a23 [| = 0. MR O0< <, A O< M < Xy

B oy, >a3,, o3, #3, B

li =0 li A= .
Jim a3l =0, Tim a3 = +oo

3 IEMNFER—

AT G A FAEME (BVP). O T fRALitie, sosm i Rk
(Cl) K(t7 5) %ﬁﬁ
—u"(t)=0, te€(0,1)
W R IAF2AF (BC) BIREM R

(C2) k(t,s) &I
—u"(t)=0, te(0,1)

W R F %A
e { cu(0) — 3 (0) = 0,
yu(l) +du/(1) =0
% PR R KK

513 3.1 WAREE E(t,s) W62 T A S5
{ (Ry) k(t,s) < k(tt), k(t,s) <k(s,s), (ts)e[0,1]x[0,1],

p
(R2) mk(f,ﬂk(s, S) < k(t,S), (t,S) € [Oa 1] X [07 1]
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E 1 ORFTES

(2)

K/(t,s):k(t,s):_ (8 + at)(6 + (1 — 5)), 0<t<

1| BFras)d+~(1-1t), 0<s<t<I,
p <s<1,

HArp=v8+ay+ad>0.
¥ B = C[0,1]. M| B &—~> Banach 28], HHEE ||u]| = sup |u(t)]. & D ={u €

te[0,1]
C'0,1] s w(0) = 0}. FFHA
P={ueB: u(t)>0HE[0,1] & ME%}.

W PJE B —AIEHHE.
B, u=u(t) ZHEMNE (BVP) #— A, 4 HAY e TEH7#

1
ut) =X [ K (sl (us) ' (s)ds, we D, 3)
EE W TR
() = A /0 k(t, 8)g(s) F(Te(s), 0/ (s))ds, o € B, (@)
He
u(t) = /0 u'(s)ds = Tu'(t). (5)

EE 3.1 R flu,v) =gw)+h(uw), (u,v)€ (0,+0) x [0,00), HH g:[0,+0c0) —
[0,+00) HELHBEARM, H h:(0,+00) — (0,4+00) HELEHBAHAARR. MIEZEM t € (0,1)
x>0, FE0e(0,1) #H5

g(tz) > t°g(x), (6)
h(t~tz) > t°h(x). (7)

B g € C((0,1),(0,00)) Wi &
/ q(s)s™%ds < +o0,
0

WA E S (BVP) fFAEME—f ui(t). #E—%, MR 0 <0 <35, WMO0o<h <X BE

uy, <uy,, uy, #uy, H
Jim [luill =0, lim Jlul]] = +oo.
it WA (7)) L, At lr=y, M a2>0te(0,1) 8, &INA
hiy) > t'h(ty),

i
hty) < wh(y), 1€ (0,1), y>0. (8)
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L y=1MHA%EKX () 77

H 2 (7). (8) 1 (9), Al

h(t—z) > th(z), h(—) > 1°h(1), h(tz) < —h(z),

Rpit, di=X (6), 7T
gltz) > tg(x), g(t) = t°g(1), te(0,1), z>0.

At=1, x>1, ¥1H
g(z) <a’g(1), @>1.

& elt) = rabsryk(t ). B e <1, %
Qe = {x e P| %e(t) < z(t) < Me(t), t € (0, 1)},
Hbm>1HR
A NCATO RIS
M > ma { [)\ (g(l)/0 q(s)ds

p
1

+ (M#)eh(l) /01 q(s)s*Gds)} TB,

[A(ga)/o q(s)k(s,s)ea(s)ds+h(1)/01q(s)k(s,s)ds)}W L

MEEH v € Qe, B

t t
Tu'(t) = / u'(s)ds < / Me(s)ds < Mt < M,
0 0

@FAU@M;[%MW

_ 1 (B+as)(d +y(1—39)) 5

7M/ ﬁ+oz 5+7) p d
1 86

_M/ b’—f—a 5+'y SZ A0 (ﬂ+a)(6+’y)t

H, m= (9)-(11), (14), (15), MEER o' € Qc, B
g () < g(Me(t)) < g(M) < M%g(1),
, 1 86
MﬂWDSWM@ﬁaa:gO

(ﬁ+a)(5+v)>9

< m’( 30

t=%n(1),

(15)
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BTW () = h(M) = M7R(1), g('(1) 2 g(7ze(t) = M~ (0g(1).  (17)

MEBH 2,y € Qe, X
1
Tz, y)(t) = /\/O k(t,5)q(s)(g(z(s)) + h(Ty(s)))ds, te€[0,1].
ERBRNEN T : Qe x Qe — Qe MMEFEH 2,y € Qc, B (16) 77

Ta(e.)t) = A [ K 9)a(s) (9ta(s) + ATy(5))ds

<ak(e.o)| [ aota(6as + [ aln(Ta(s))as]

0
< k(L 1) [Meg

(B+a)(0+7)\° .
(1)/0 q(s)ds—I—Me(T) h(l)/o s aq(s)ds}
< Me(t), tel0,1], (18)
FHBX (17) 15

_/\/ k(t ) + h(Ty(s )))ds

+ ' S S S 1 S
2 (b, 0) )(5“)[/ k(s, d+/01/<: )d}

e 60 S o

2A1<>[ <1>/< )¢ (als)ds + M'h(1) [ his. o)
> e, te o) (19)

RUHT T 4B XEAH T(Qe x Q) € Qe FBAHERI 1€ (0.1). 2.y € Qu. &
1
Tyt )0 = A [kt [alla() + B Ty()]ds

1
> / K(t, $)a(s) [I7g () + h(Ty(s)] ds
0
- lGT)\(xvy)(t)a te [Oa 1]

e B 2.1 fE 2 2.2 fU AR 2, FrUATETEME —ff o} € Q. 15 Th(vi,v}) =vi. 1R
BRGWIEXT FAGEH A >0, v} & (4) WME—IEfR. FHbBE®E 2.2 /M, WRo<o< 3,
Wo< <X B&E U,\l(t) SUAZ( ), U)\l( )#UAQ( )

| B .
i o3 =0, i [log] = +ox.

B (5) TH, MEABEH >0, ul = Tvl ZHENE (BVP) g —IEM. 3 Hm
RO<O<35, FHO<A <X BE ul, (t) <uj, (), uj, () #u, (t)

R 2 * _
i el =0, tim 3] = o
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EFE 3.1 JEEE.
B % & =W v 0] 8

u”’(t) ML=t (pu "+ (W)b) =0, 0<t<]1,

u(0) =
au’(O) u”(0) = 0, (20)
yu'(1) + 6u(1) =0,

HHF N a,b>0, max{a,b} <1, p>0,0<m<1, 0<n<l.

4 0 = max{a,b} < 1, h(z) = pa~", g(y) = y*, q(t) = (1 — )" FFHY I € (0,1),

y>0F/ x>0

g(ly) = 1" > 1%g(y), h(~'z) = pia=* > 1°n(2).

BR, B0<m+0<1hf

1
/ 57™(1—5)""s %ds < 400.
0

EHL 3.1 PRIE LW A RAEAEM M u(0). B, WRE 0 < 6 = max{a,b} < 1, NI

0< A <X BT uy, <ul,, uy, #ui,, H

o
Jim 3| =0, T fu3]) = +oo.
& % X M
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EXISTENCE AND UNIQUENESS OF POSITIVE SOLUTIONS

FOR THIRD-ORDER NONLINEAR SINGULAR BOUNDARY
VALUE PROBLEMS

XU Xiaojie FEI Xiangli
(School of Mathematics and Computational Science, China University of Petroleum (East China),

Dongying 257061)

Abstract Using the mixed monotone method, the existence and uniqueness of positive
solutions for third-order nonlinear singular boundary value problem is established. The obtained
theorems generalize the existing results.

Key words Boundary value problem, positive solutions, singular, existence, uniqueness.



