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z"(t) = f(t, x(t)), t €[0,1], )
0, 2/(0) = 0, (1) = Z Bix (&),

.fl?”(l)
m—2
HP o< << <0<, 0<Bi<1,i=12,---,m—2, Y B <1, f izt

(H) f e C(]0,1] x [0,400), (—00,42)), f(t,0)>0, t €0, 1] E%‘fﬁ?y 0.
=B R A3 O AR AR A R R BRAE R AR T2 RSO SRR BN A ) [ A Ok
v R IE A BT 9 Aok 52 B NATT 2 K 9% R ARGz B 20 A 705, 0 =B isy 77 1834
i 17 R AR 5 2 AN IE AR A AE PRI SIS T & 145 R, W 2% 30k [2-12]. Anderson
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t2 € (0,1),

WU =B = s 2 1H 7] R
—2"(t) + f(x(t)) =0, t
) =0,

{ z(0) =a'(t2) = 2" (1
H f: R — [0,400) BEE, 1/2 < t5 < 1, XHEI T o) 82D = LR AFAEVESS R
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2"(t) = a(t) f(t, (1)), t € (0,1),
xz"(n) =0, z(0) =z(1) =0, n € (0,1)
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2" (t) = a(t) f(z(t)), t € (0,1),
2(0) = 2'(0) = 0, 2'(1) = 2'(n), n € (0,1)
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(1) au e P, Xfue P, a> 0;

(2) u,—u e P, u=0.
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2O+ (1= Nta) > Az(tn) + (1 — Nz(ta), A, t, ts € [0, 1].

5138 2.1 (W3CHk [14]) % K /& Banach 25 X EW4HE, D A X EAEFHF T, W2
Dk =DNK#®. % A: D —» K &% H x # Az %tz € 0Dk, H

(1) Wi |Az|| < ||z|, 2 € ODg, Wix(A, Dg) = 1.

(2) HEfE e € K\{0} 113 2 # Ax+ Xe, € Dk, A >0, M ix (A, Dg)=0.

(3) BWU & X THEAHE U C Dg. W ig(A, Dg) =1, ix(A, Ug) = 0 5k
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w(t) = /O 1 G(t, s) / 1 y(r)drds,
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2'(0) =0, z(1) = ”i: Bix (&) (3.5)
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x(t) :/ G(t, s)/ y(7)drds.
0 s
SIFE 3.2 MR G(t, s) W2 G(t,s) >0, t, s€[0,1].
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Qi [2(t)] 2 6 max [z(t)],
Horp
m—2 m—2
6=() B(1—&)/(1=)_ Bi&)>0.
=1 =1
JE H 2 (t) = y(t) >0, t € [0,1] %1 2”(t) 75 [0,1] L. ZEH /(1) =0, &

2"(t) <0, t € (0,1). &4 2/(0) =0, %FH

Orgtaglm(t) = z(0), Join, z(t) = z(1).

T a(t) HIME,
&i(2(1) = 2(0)) < 2(&) — 2(0).
EXpEmsRLL g5, i =1, 2, -, m— 1, BiEOEFMN, A

(1- Z Bi&i)z(1) > Z Bi(1 = &)x(0).

Bt Banach %1 £ = C[0, 1] ZIEH |l = max [¢(t)], = € E. X E i K,

K={zeE |zt >0, 2"(1) =0, 2/(0) =0,
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z(1) = Z@.x(&), 2"(t) <0, teo, 1]}.
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¢(t) = min{t, 1 —t}, t €(0,1),
K, ={v e K:|lz| <p}, K ={z € K:pp(t) <x(t) < p},
Q,={zxeK:x(t)>0,2"(t) <0, te[0,1], mlnx()<5,0}.
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(1) Q, C K, &2 K, I

(2) W xedN, Mip<z(t)<p, telo, 1].
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L,
fg’p = min{if( 5 7) Tt

€ [0, 1], = € [dp, pl},

fg(t)p = max{f(t;) ?) st

f(t:o"”); telo, 1], z €0, pl},
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m = M =
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max /01(13)G(t, s)ds § min /01(15)G(t,s)ds'

0<t<1 0<t<1

€ [0, 1], = € [po(t), pl},
f{ = max{

IR 3.1 BUE s (H) oL, thak, #2544 (H1) BRoL:
(H1) fFAEIEHEL p1, p2, p3 € (0, 00) iR p1 < Opa < pa < p3 {115
(1) f(t, u) >0, t€[0, 1],u € [me(t), 00),
(2) f20 <m.f2 > M, [7 ) <m,
) (1.1) 78 K ¢§/"7ﬁ~Aﬁ¢ e 2AF (H) Jor. sbak, #2440 (H2) Bor
(H2) fFEIEH L p1, p2, p3 € (0, 00) WL p1 < po < p3 H13
(3) f(t, u) >0, t €0, 1],u € [min{p1, p29(t)}, o0),
(4) fépl > M, fp2¢(t) <m, fap > M,
W) (1.1) 75 K 200G A
WE B RAE (H1) Bor. @ XAiBIREL f*(t, ) € C([0, 1] x [0,00), [0,00)) :

* ) = f(t) 37)7 x2p1¢(t),
N {f(t, pi(t), 0< < pio()).
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(Tav)(t):/0 G(t,s)/ fr (7, z(7))drds,
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BRT : K — K RAELLM. dskft (H1), A

Folowy <o Fogy > My fLl50 <m.

Xt ¢ € OK*
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(Tz)(B) = maXI/ G(tvs)/ fr(r, w(r))drds|

0<t<1

< max/ (t,s) / |f* (7, x(7))|drds
0<t<1

< mpl/ (1—-15)G(t,s)ds < p,
0

X |Tr) < |zl « € 0K, Ml ix(T, K3) = 1. @ e(t) =1, t € [0, 1], W e € K. I
WH x#£Tx+ Ne, © € 0Q,,, A > 0. TN, BAFLE 29 € 0Q,,, Ao > 0 13 20 = Tzo + Aoe.
HEZ

wo(t) = (Txo)(t) + Aoe(t) = 0f|Txo + Ao
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> 5,02M/ (1 —39)G(t, s)ds+ Ao > p2+ Ao.
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SIS ERBNIAE R (%) 7E [010(1), o0) FAFFE=NIEME 21, w0, x5, X LU A (1.1)
TEAER D SATEMR. 44 (H2) BOLI, IEMRIAEAEVERIBEATIE. 5840200 B 3.1, lEA3 4
D

IR 3.2 WARLE (H) Hor. BhAh, FHI%M 2 — BT
H3) fFEIEEE p1, p2 € (0, 00) THE p1 < dps 1157
) (t z) >0, te [0, 1],z € [p19(t), o0),
6) <m, f§5 > M;

X3 € K;3

(
(5
(
(
(
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1¢(t
1) LK e, o € (0, 00) HE pr < po 70
7) (t x) >0, te [0, 1],z € [min{p;1, p20(t)}, o0),
) f 6p1 > M. [y < m
MOAE R (1.1) 78 K R a0F—IEfg.
4 fBF

At R D 1

{ " (t) + f(t, x(t)) =0, t € [0,11}, o, -
2"(1) =0, 2/(0) =0, x(1) = ga(3) + 52(3), .



No. 2 VA BB IR 2 SR I B E AR S £ A E 323
Hrp
1
(w — 50(0)" - (00 telo 1z e0, o),
%(x—¢<t>>2+ L6, tel0, 1, w e fo(o), 1]
f(t, )= $ - ;b(t) + l(dv(t))2 + (z —1)? telo, 1], z €1, 8],
§_%¢(t)+%(¢(t))2+49_ VI—S? tG[O, 1]3 x€[87 11]7
g o0+ 1(0(1)* +49 — V3 +4sin(z —11), te 0, 1], = € [11, 122].
THTERE G(t,s) H TG H
(—s—I—E t<50<s<1
d R
—t‘l‘?; t2570§3S77
14 1 %
7484}77 t§577§3§77
G(t, s) = 31 ? 3
—3s—2t+ —, t>s,-<s< -,
3 3 3
6 — 6s, tSs,ggsﬁl,
l6—1‘—55, tzs,§§s§1
HBopy=1,p, =11 =122, =2 _ 8 _ 91 GyBAIE f(t, x) W% (H)
}F p1r=1,p2 = y P3 = ’ _117m_1227 _652 IV, , T 7R
I
(1) f(t, z)>0, tel0, 1], xz€[p1o(t), o0);
(2) f(t, ) < —5, t€[0,1], =eo(t), 1];
01
(3) f(t, @) > =5 te[01], we[8 1];
(4) f(t, ) <81, te[0,1], z € [122¢(t), 122].

XREER 3.1 MIPTA SRR AL, R, R (4.1) ADAEAE = AN SRS T IR
E FDE (4.1) PARRVETUR AR5 (1, O SCRR O = e DB AR A AE PR e, Bt
VRS IR, Y3703 FH k1)
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EXISTENCE AND MULTIPLICITY OF POSITIVE SOLUTIONS

FOR THIRD-ORDER MULTI-POINT BOUNDARY VALUE
PROBLEM WITH SIGN CHANGING NONLINEARITY

SHEN Chun-fang, YANG Liu, XIE Da-peng
(Department of Mathematics, Hefei Normal University, Hefei 230601, China)

Abstract: In this paper, existence of positive solution of a kind of boundary value problem

of third order differential equation with changing sign nonlinearity is considered. By using the

fixed point theorem and nonlinear functional analysis method, the existence of positive solution is

established, which generalizes the existing literature.

Keywords: third-order multi-point boundary value problem; positive solution; cone; fixed

point
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