2015 4 1 A ERIMEAFFRCE AR FHO Jan. 2015
#32% 214 Journal of Chongqing Normal University (Natural Science) Vol. 32 No. 1

DOI:10. 11721 /¢qnuj20150117

MERELFEZSOERESNERNFEGE

I H.a%EP
CRBRHE B RO 55 B TREBRCE R, 28 BN 233100

WEAEZTHBARELLEZ BAEEL o O+ fUu())=0,0€ (0, TOCTT,Bu(0) —yu (0) =0, «*(T)=au(p) t
EMyFEMFEA, FlH Leggett-Williams £ 20 5 28 , B2 THEARE LM KA ERNAEEEAER f H - MR
TR fGaw=—"MM>0ONERTEDAAANEBGEENER FET —AOFRIEFANWEEZL N, LELE)
TUBRBHRAR 2 ZE fFERANBEATRENER.

KW EAFE; B RE

hES%ES:0175.8 X ERARERD : A XEHS:1672-6693(2015)01-0087-05

AR SO FE AR I ) ROBE b i = a5 30 () R i B A7 AR
u*V () + fu())=0, t€ (0, THCT, D)
Bu0) —7u® (0) =0, u*(T)=aulyp), (2)
R LA 28R AT
(H]) /320,7>0,7]€ (O,T) ,O<a<§,d:,8—a‘87]—a)’>0;

(H,) f:Cu ([0, T]X[0,00))>[0,00);

(Hy) HFEFR M>0. 3 MEEH (1.0 €[0.TIX[0.+) H f(t.w)=—M.,

AR, I () RUBEE b 3 {1 10) 00 A 9 F 5% 2 R B4, DL SRR 1-6 1, X SE i 58 KR40 2 78 £ AE A IE AL T
JEFF 0 A VFAR T A — A B B F ek IE B B0 W ST A ) RUBE b S R) Y IE R A AN 2R 2
WLSCHRL7-9],

TESCHERL6 R AEFH BT TS IR B E B O A2 FE f 3B A 30 F 1 U AF7E M L il 4 Twin A3
FOER, B3 T B OA WA E MRS58,

AAE fGyw)=—M BIEN TS5 AR (1), (2), IFFIH Leggett-Williams™ A3 i E HAAA 3 =
DA PR TE A A AR BT A A7 A P 3 4 T 1 SR 6 ] 8 At 28 B Sk ) F 5% 4

1 & FER

5 I ) R BE ) — 6 KL 5 ORI 2 B ] I Atici, Guseinov' & Bohner, Peterson''*, A7 H 245 H 458 5
F Y UL L AAS Bl e B
% 18 = R A ] R
wV (D) +y()=0, 1€, THCT, 3
Bu(0) —yu®(0)=0, u*(T)=aulyp, 4)
He y)eCy (T, R,
513 157 0 @70, U320 E 18] A C3) T C4) A I — fige

) .
uU)Z—Jﬁt—QfﬁﬂKQ)Vr%&gjﬁ Flsau(s) Vs —
0

xRS E#:2013-09-17 &= HH#9:2014-03-12 [ %% H KR B 1] : 2015-1-7  16:04
HENT B : ZRBHE 5 Bt A SRR 058 — M H (No. ZRC2014441)
TEB BN FA, Lo, BB W98 07 10 iz BR il 77 B2 E-mail : wyshy@sina. com
W £& H AR 3k - http://www. enki. net/kems/detail/50. 1165. N. 20150107, 1604. 017. html



88 FERFREAFFMEABFHK  htp://www. cqnuj. cn %32 %

wj”wﬂ)fu,u(s» Vs.
0
338 27 o<a<§,d>0, WA G RE C3) s (O RME— i w W2 w (=0, 1€ [0, T,

3178 37 4 O<a<§,d>0,mﬂuﬁ#ﬁ$ u<z>>% lull s t€l0.TT, K [[ull = g}lpr]|u(t)\o
Sl 4 ¥ w {H
MAV(Z‘>+1:09 Z‘G(O,T)CTq (5)
Bu(0) —7u®(0) =0, «*(T)=auly (6)

(90— ff IR 2 w(O)<LR(t),Hrh L:é,r: min R(.R(D=1-.1€[0.T]. A =3‘%7J Vs,
e (0. T) 0
UERA 53145

w(t) :—J;(z‘—s) Vs+%/ﬁ)
Bty "y, < BT ET [y, i b
d Jo d o
W 0<<a<<b NHEHE .o M P P AEGELE MR E 2 SO EE P, P P(g.a.b) R
P,={y€P|l |yl <r}, P,={y€P| | y | <r},Plp.a,b)={yEPla=e(y), |l y | <b}.
3138 51 (Leggett-Williams A& S EB) W T:P.—~P, &5 S8 1, H o /& P AR 22 M sk 50 AF
ByEP A o<l Il . BEAFAERE 0<a<bd<c,flif3
(D) {(yEP(pubd) | o(3) >0} 70, o(Ty)=>b, yEP(@.bd);
GD | Tyl <as ||yl <as;
(i) (Ty)>b, yEP(@.b,d), | Tyl >d.
W T 7EP, HEDETLE 3D vy ys R Ty [ <aro(y) =0, || ys | >a.0(y) <o,

2 FELL

T

stwy(r)*s) Vs <

BWE=C,[0.T]H llull = &upﬂ\u(t) |, XA PCE»PZ{MGE\u%jFﬁiEiI%%Lu(t))% lwCo) |

tG[O,T]}o it
T T
h:MJ Vs,l:lJ Vs,
d 0 dJ,
T 1 REM(H) ~H) WS FEFE a, by ¢ H LM<<a<<a+LM<b<rc.fiifg

(A) f‘(r,u><f—M, 0<t<T,0<u<a;
(A) f‘(r,u>>§i—M, 0<t<T, b—LM<u<r%;

(Ay) f(m@éf—M, 0</<<T, 0<u<lc,

WU 32 (B 1) 1) o (2) FE DA AN IE R AT AE
IEB 2 x=Mow, K o JEHE B G F6) BME—F, HIIH 4.6 2(0) =Mo(O)<AM<LM<a, SiF
A RS (DO HEM « Y HAY v =uta
—u*" (WD=h(t,u—x), €0, THCT D)
KHE R Hu=>2, 1€, 7)), HA h:[0.T]XR>R",
htay)— f,y)+M, (z,y>e[o,T]><[o,+oo>o
S, 0+M, (t,y)€[0, T]X[—00,0)

&UEPJE



%1 F S E.HERELFEEZ SHEEESANEBEGFENR 89

Tv(n:—j (t—h(ssv—2) vs+Lj h(ssv—x) Vs WJ%—nh(s,v—I) Vs,

g3 1 AT To (DR A2 25 ME— i
PESIFE 2 A5 B 3 n[ % T(PYCP, i Arzela-Ascoli BB L A1 T.P—~P,
PRk EEE B 1A BT SR R T B 5
B, AR RESE M R AL o P[0, +0), ¢(w) = min (), u€P,

BRATB u€Pro)<| ull ., Ho€P. U | vl <c.

B o =Zx OB A 0<v() —2 (D) <o(t)<<c,
htso()—x())=ft,u(t))+M=0,

(A 15

h<¢,v<t>—x<t>><f, t€[0,T],
W (D)< (O o) — () <0 M h(ao(t) —2()) = (1,00 +M=0, T (A,

h(z,m)—x(z))éhi, t€10,T],
B € P, aq“,ﬁh<z,v<z>—x<z>><hi, (€10.T]. M

| To() || = g}a% | To(t) |=Tov(T) = J (T—s5)h(s,v—2x) Vs—Q—LJ h(s,v—x) Vs —

a( Td+ ) Jv(y—s)h(s,v—:c') Vs < ‘[%J his,v—x) Vs < C( E;F }’)J Vs < ¢,
0 0

KT PP, [0 o€ P, 1 (A, AR AT IER TP, P, . I HE 5 1 &0k Gi i i
%T%@miﬂlﬁﬁmﬁ5m%ﬁuumvuw>puvep@mﬁjww:;>mﬂ

r

{vGP(go,b, Zj ¢<v>>b}¢@
ﬁ[l"uGP(go,b, j M p<<ov(1)<< Z,tEI:O T, Wik
b Mo<o(D) — 2 (D<o(D< 5. 1€[0.T].
I FCAD (o) =0 € [0 TT, Sl g 5 XURIGI3 3. 47

o(Tv) = rr[lm To(t) =Tov(0) = " J h(s,v—2x) Vs — J (g —9h(s,v—x) Vs =

d

y T
B U (d—ayp +s2)h(ssv—x) VerJ h(s,v—x) Vs] .
d o 7

B By
H 0<a< H o<a7<ﬂ7+y<1,ﬁ&
o(To) > lJTh(s,«u—x) Vs > %J: Vs > b,
Bl o(To) >b, VvEP(gD by Zj RIS B 5 /Y 261 (DL .
BJa - UGB 5 A GiD B2 . BI% v€ Ple.b.o) H || To |l >%Elﬂ%lf$ 3A

o(Tv)= Emm T"u(t)> | Toll =rl To >

U513 5 A SRR, M TEVHA 3SAENESu ww Bl w | <a.p@) =6, | w | >a.
90(143)<1)o
B, =u,—x G=1,2,3) DX W, H



90 FERFREAFFMEABFHK  htp://www. cqnuj. cn %32 %
u;(z‘)> [ %@ | =R | u, () [| ZR(D ¢ (u (1)) =bR(t) >LMR () >Maw(t) =x(t) su, (1) =
% 1% () || =aR(t)>LMR () >Mau(t)=2(1)
Ww, =~ uy=us—x EERE (D, (2) B IE M, jIF Be
Bl 4 T— {21 n<46No} 16 T % i (A 1)
AV 1 - =
u (r)+(z+4j¢<u<z)> 10~ 0 tEQ.DCT, (%)
S0 =u(0)s ut (D =Ly L+ 9
u u s U Su 2 I}
3
<u<
10’0 “=10
W7, M1 S - <2
0% 25 10 5
103 2984 2
— 105 2904 <
Hrp ol ={Tgut oo o <u=128.
—+1ﬁ,128<u<z56
u
L
5 ,u/256
B=1.7=1,n= L .a=1 1 o<a<ﬁ d=L>o, mM=1 itmm
< ’ ’7] 2 ’ 3 o N ’ 2 ° 640, S
ooy A1, B+7J _ 77[7 o :T§+7JT -
r rg(lolvrll){T} e L="=1 Vs=64, =" | Vs=1.h S| vs=4,
iﬁma—lgo,b ;,6—256 oy LM_*<a<a+LM<b<r co B 1€(0,1)X[0, )M, f(t,u)=
(/,+/11)90(u(t)) M. %
DM e,), O<u< HT H
Fw=(1+ 1 e =M< x Ly o=t <t =2 —m
’ 4 )¢ 10710 8 4 h °

2) M 1€ (0.1), b—LM—%\u<]—)—128 WA

1

f(f,u>:(z+ﬂ¢<u(t>)—M> X

3) M €(0,1), 0u<<256 i}, H
f(bu)i(ﬂrijgp(u(t))
SE B 1B A ARG b e PR 1 AT () R

SE

[1] Kaufmann E R. Positive solutions of a three-point boundary
value problem on a time scale[ J]. Electron J Differential E-
quations,2003(2003) :1-11.

[2] Anderson D R, Avery R L. An even order three-point
boundary value problem on time scales[J]. ] Math Anal
Appl»2004(291) :514-525.

[3] Sun H R, Li W T. Positive solutions for nonlinear three-

319

103 2984Y . 1 . b
( X = +1 595j M= —M="—M,
<5 (1 _c_
(16><256+ j M=-—M,

(8)FN(9) E /LA WA IE R AFTE

point boundary value problems on time scales[J]. ] Math
Anal Appl,2004 (299) :508-524.

[4] Feng M, Zhang X, Ge W. Positive solutions for a class of
boundary value problems on time scales[]J]. Comput and
Math with Appl,2007(54) :467-475,

[5] Wang D B. Three positive solutions of three-point boundary

value problems for p-Laplacian dynamic equations on time



Vol. 32 No. 1

Journal of Chongqing Normal University (Natural Science)

http://www. cqnuj. cn 91

scales[ J]. Nonlinear Analysis: Theory, Methods, Applica-
tions, 2008(68) :2172-2180.

[6] Wang P G,Wang Y. Existencce of two solutions of a three-
point boundary value problem for second order dynamic e-
quations on time scales[ ]J]. Acta Math Sinica, Chinese Se-
ries,2007(50) :701-706.

[7] Bai D Y. Yu J S. Positive solutions of semipositone BVPs
for differential systems on time scales| EB/OL]. [2013-09-
107, http://www. paper. edu. cn.

[8] Zhang X G,Sun Y P,Wang X Q. Existence result for semi-
positone second-order three point boundary value problem

[I7.J Math Study,2004(37):123-128.

[9] Chen Y. Multiple positive solutions for semipositone m-
point boundary value problem[]]. Chinese ] Engineering
Math,2009(26) :349-356.

[10] Leggett R W, Williams L R. Multiple positive fixed points
of nonlinear operators on ordered banach spaces[]J]. Indi-
ana Univ Math J,1979(28) :673-688.

[11] Bohner M, Peterson A. Dynamic equations on time scales:
an introduction with applications[ M ]. MA: Birkhauser Bos-
ton,2001.

[12] Atici F M, Guseinov G S. On Green’s functions and posi-
tive solutions for boundary value problems on time scales

[J7.J Comput Appl Math,2002(141) :75-99.

The Existence of Multiple Positive Solutions for Semipositone Three-point Boundary

Value Problem on Time Scales

WANG Ying, GAO Zhigong
(Department of Mathematics of College of Mathematic, Physics and Information Engineering,

Anhui Science and Technology University, Chuzhou Anhui 233100, China)

Abstract: This paper considers the existence of positive solutions for semipositone three-point boundary value problem on time

scales. That is «*" () + f(t,u())=0, t€ (0, DT, Bu(0) —yu*(0)=0, u*(T)=au(yp). By applying the Leggett-Williams fixed

point theorem, some conditions guaranteeing the existence of at least two positive solutions for second-order three-point boundary

value problem on time scales is established under the nonlinear term f has a lower bound (be f (t,u)=—M, M>>0). As an applica-

tion, an example is given to demonstrate the main result. The result generalized the past research is mostly in the case of f nonnega-

tive.

Key words: positive solutions; semipositone; time scales
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