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m =

ZH# A Krasnoselskii’s A58, £E T ZMRoi18E 0

u’(t) +a(t)f(t,u(t) =0, te(0,1),
u(0) =0, u(1) = A [ u(s)ds

SOEMNEFEN, HP0<n <1 REH, 0< A< 3 BEH, £:(0,1] x [0,00) = [0,00) RIELE
B, a: [0,1] — [0, +o0) RELLREL, HAE [0,1) ME—T XA EAENE.
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Abstract

In this paper, we study existence of multiple positive solutions for second-order ordi-

nary differential equations with integral boundary problem

uw’(t) +a(t)f(t,u(t) =0, te(0,1),
u(0) =0, u(1) = A [ u(s)ds

by the Krasnoselskii’s fixed point theorem on cones. where 0 < n < 11is a constant,

0<A< n% is a parameter, f : [0,1] x [0,00) — [0,00) is continuous, a : [0,1] — [0, +00) is

continuous, and a(t) # 0 on any subinterval of [0, 1].
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1. M4

19874F, 11’in Al Moiseev [1]F X & t = [ 2 112 % B3k 23 77 2 2 fU4E 1), JF 338 7 L IE
AR AENE, e, XA W2 &R 7 ARt B i 1, ok T X057 R, "SI [2-7).
tt i, Gupta [8], Feng & [9]4) 712 H Leray-Schauder A3 5 %€ B, Leray-Schauder JF %k 143t
B BEEETRMW 7 W AR 4V £ sl 8 in) @R i A7 5 1%, R ) 3, 20104, Tariboon
Sitthiwirattham [10]iz H Krasnoselskii’s A&l siE B8 1 AE2: = AR 70 1048 i) @t

W +a(t)f(u) =0, te(0,1),

u(0) =0, w(l)=a [ u(s)ds
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IEMRIAEAE M, ABATAS B a0 T &5 2R

EE A & f:[0,00) = [0,00) BIELLRKEL, a : [0,1] — [0,00) EIELLREL, HAFLE ty € [n,1]
(545 alto) > 0, % f W FIIMZ—

(11) fO &Y H foo =0.
W (1.1) 2 E— N IER, IKEL fo = lim 22, fo = lim Z09.

20154, Yao [2]iz H Leray-Schauder A&l s BT a) @ (1.1) 4R 24T 108, 43840 F 453

EEB B f:[0,00) - [0,00) RELEML, o : [0,1] > [0, 00) RIELL Y, HAFTE 1o € [n,1]
43 a(to) > 0, 47 f 2 TS —:

(i) fo =0;
(i) fo
(lll)ﬁf%’ﬁﬁm>0ﬁﬁf() oo )o an)pl L 0<y<p, Hhp= fo (1= s)a(s)ds ;

(iv) FEAEHHL po > 0, 113 f(y) < E=52 )”2, y > pa, F B = [](1—s)a(s)ds .
M) (1.1) /A7 — A IEf#.
EEBCHR 2 BBEAEE] T A I E R IE RIS R, (HIRR AR R SR
N IEf#E.

52 LA B SCHR IR A, A SO R8RS 57 2% 1 (0 B Al o T i)

u’(t) + a(t) f(t,u(t)) =0, te(0,1),
{ u(0) =0, u(1) = A [ u(s)ds
ZAIEMRIIAFTENE.
AR E
(H1) f:[0,1] x [0,00) — [0, o0+ 3% 45 b % ;
(H2) a : [0,1] — [0, +o0) &k #, HAE [0,1] FAE— T X[ _EAENZE.

2. T EIR

EX 2.1 &% F &5 Banach 250, R K 2 FE HRgAE=s 4R, B2 w244
ze K, A>0= )\t € K;

(i)reK, -re K=x=0, 0 &x E$HETEK.
WFR K /& B 4.

TAEZ=E] 2 C[0, 1], %€ X C[0,1] FHITEECH || u H: Jnax | u(t) |.
5138 2.2 [10] & K &% Banach =5[f B FIHE T : K — K R&ESH T, HAEFH
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0<r<R,WRBLEWFHMEZ—:
ADwe K, ||ull=rB,H || Tu||<[u|; | u|=RE, G| Tul>] u;
(AQue K, ||ull=rB,H | Tul>]u|; | u|=RE,H | Tul<|] u].
WLHETTHE K EHE—ANAEE 2, e r <|z||<R.

3138 2.3 W% #2, y e Co,1], WA

{ () +y(t) =0, teo1],
(2.1)
u(0) =0, u(l)=X[ u(s)ds
M — i
1 t
ut) = 525 [ sts - 2 [ 9Pueds = [ (e outsias
SER hs(2.1)/
a(t) = —y(t),
Xt e0,1], N0 2| ¢ Flor, 18
/ — 4 (0) — d 7
W (t) = u'(0) / y(s)ds
Xft e [0,1], A0 2 ¢ B, 15
t x
=/ (0)t — ds)dz, 2.2
ut) =)= [ ([ ws)ise (2.2)
R(2.2) A =TT AT s TH_E R RS, CHBINUOT, Hoit B
u(t) = u'(0)t — / (t — s)y(s)ds, (2.3)
0

FITA

R(2.3) LM 0 5] n B, 0 € (0,1), A

/On u(s)ds = u’(o)%2 - /On(/ox(x — 8)y(s)ds)dzx

21

—u () - / (0 — s)y(s)ds.
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0 (2.1)/5 3
w@—[}rﬂw@wzww>—1%w@@@@,

&

2 A

w@=2_MﬁAu—ﬁwwvj_Mﬁﬂh—ﬁw@w

DRI, ) R (2.1) 7 ME—fif

- 223772/0 (1—s)y(s)ds — 2Aing /On(n —8)%y(s)ds — /Ol(t — 5)y(s)ds.

5124 WO<A< S HyeC01], Hy() >0, WFEEE1)MIE—F ulliLu>0,te
[0,1].

WERR # w(1) > 0, B w B, w(0) = 0, 3 H u(t) > 0, BbAk, BT w(t) MEELE0,1) B2 L
M, T

u(t)

[ utsyas = Gt (2.4

Horlt Gu(n) REZ u(t) Wt =02t =, n e (0,1) BT =ML,
B u(l) <0, HX(2.1), HA

n
/ u(s)ds < 0.
0
B w B PR [ u(s)ds < 0, 3] u(n) < 0. Fik

@ :)\/Onu(s)ds > %u(n) = )\727U5777) > ug])’

5o 2T E.
I 2.5 A2 >2 FyeClo,1], Hy(t) >0, W E2.1)5A Ef#.
MEBR OBE(2.1)H — A IEM u, IR w(1) > 0, B4 [ u(s)ds >0, HA u(n) >0, HH

@ :)\/Onu(s)ds > Mu(n) = )\7272115777) > u(nn),

5w 2T )E.

WA w(1) =0, W [Tu(s)ds =0, Bl u(t) = 0, t € [0,n]. WRAFLE T € (n,1), 13 u(r) > 0,
2u(0) = u(n) < u(r), X5 w2 MHHEFIE, B, (2.1) AEEIEM.
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5126 WO<A< 3 #HyeC0,1], Hy >0, M2 RH2.1) KM o il

inf u(t) = || ul,
ten,1]

=

. A2 An(l —
= miny, 22, 20y, (2.5)

IERR B u(r) = w ||, FAT0 =F I BLIER.

1B #5n <7 <1, inf ult) =uln), WadH v BN PERA

T ten)

u(n) o u(r) ()

— 22— 2u(r
n T

)

Pt

inf wu(t) > .
Jnf u(®) = u

B2 £ <7 <1, inf u(t)=u(l), WahiR(2.1), (2.4), LI u N ERA

T ten]

Pk

Pl

inf t) > ———~
telﬁy,l]u( )2 2 — An?

EXT:K— KN
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2t

= et atends - 35 [N = Pt s s

—/ (t —s)a(s)f(s,u(s))ds.
0
ik f R (HL), 0 < A < n%, HH 5 BE2.3, w A TAE ) (1.2) I — Mg, L HACY w ZHF T )

K ={ueC[0,1],u>0, inf u(t) >~y ul|},
te(n,1]

SR K C0,1] H—ANE, HEIE2.650: TK ¢ K. KS9WIET : K — K R4eESLHET.
A a(t) 72 [0, 1] LRES %L, Brilik M = tren[(e]ul(]a(t) ,m = min a(t), TA-HUF P)H L

t€[n,1]

2 — \n? 2 — \n?

o= — T S
mn(n —1) M

3. FELR

EIE 3.1 BW(HL)-(H2)BAL, s m € NU {+oo}, {re 7, { Rk}, W2 rppy < Ry <71 <
Rkak: 172737”' , T — L. %f?%/%

(C1) f(t,u) = Bre, MPTHH Ay < u <y, € [n,1],
(C2) f(t,u) < ARy, XK 0 <u < Ry, tel0,1].

Hir A€ (0,0,), B € (P, +00).
W\Uiﬂfﬁ I"ﬂ%ﬂ(].Q)ﬁE 2m — 1 /I\IEﬁﬁ {uk}}f:l %D {Uk};n:_ll, ;H\:EP {uk}’k“:l iﬁj/@

re <|| uk ||< Rk, k=1,2,3,--- ,m,

{on}is 2
Rk+1 <|| Uk ||< Tk, k= 132337"' 7m_1'

MERR VEEFIWR v e K, WBALEXE (0,1] = w > 0.
E X E MIT TS {3, B {Qo i b, IR

NWr={ue K:||ul<R},k=12,...,m,
Dr={ve K:|ul<r}k=12...,m.

Fru€ KNoQ, W, M se(0,1),u(s) <||ull= Ry I, H(C2)F(2.5)75FF
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2t !
Tu(t) < 2_)\772/0 (1 —s)a(s)f(s,u(s))ds

AR, [*
< 2= N2 /o a(s)(1 — s)ds
< MARy, < M®y Ry,
2= 2—)np?

<Re=|ul.

tru€ KNoQaoy, Gse B, A yre=7ul< tIEI[lirh | u(t) |< u(s) <|| ul|=re, H(C1)
m,
A (2.5), 132

Tuln) = 520 [ = 9o ulods = 5 [ o) ule)ds

~ /0 "0 = $)a(s) (s, u(s))ds

= 5 [, 0 s wos = 52 [ =2 st s

- 2—1An /On<2 = M) (n = s)a(s) f(s, u(s))ds

=3 _2an / (1= s)a(s)f(s,uls))ds + f”w / " sa(s) (s, u(s))ds

AN Ty n n
2 An? /0 s”a(s)f(s, u(s))ds — 2 — 2 /0 a(s)f(s,u(s))ds

9 7
_1_2_)\772/0 sa(s)f(s,u(s))ds

- 5or / (1= )als)(svuls)ds + 57 / " a(s) (s, uls))ds

* 2—Azn2 /On s(n — s)a(s)f (s, u(s))ds

> s [ s)ats) (s, ul)ds
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MEFTHm DA 2 Ry < rpg, Nk =1,2,--- ,m— 1, T FEANR, WL R <||
o ||[< r, WET T H m — 1MAB R, R a

EEUH

[ 5 H AR R G B BT H (12061064).
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