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Abstract: In this article, a second-order nonlinear boundary value problem with integral boundary conditions
is investigated. By calculating, the Green’s function for boundary value problem subject to homogeneous
boundary conditions and its properties are given. By using the fixed point theory in cones, the existence re-
sults for at least one positive solution for the problem are established when f is superlinear or sublinear.
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—x"(t)= A2x(t)=h(t) f (t,x(t)),0<t<1,
x(O):j:a(s)x(s)ds, (1.1)

x(1)-5x(17) = [,b(s)x(s)ds,
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1) HueKNoQ,, A |Au|<|ulXZueKNoQ, , # |Au|=|ul|. =&
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Hfrx(t)= [ G(ts)p(s)ds. te[0,1], G(t,s) Joks ki

O AN
1,Q]_C927 <

[sin B(1—s)+dsin B(s—n)]sin B, 0<t<s<p,

1 sin #ssin B(1—t)+dsin Bssin B(t—n), s<t,s<p,
B(sin g —&sin Bi) |sin B(1-s)sin ft, t<s,;p<s,

G(ts)=

21)

sin #ssin (1-t)+&sin Bpsin f(t-s), n<s<t<l.
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(Hy) sing—4sinpgn>0,6cosfn—cosf>0;

(H) sinB(1-n)-4sin Bn>0,sin fa—&sin >0, K a e(0,1/2) .
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1) H(H)AL, X TAEE (t,5)€[0,1]x[01], HO0<G(t,5)<P(s):

2) #(Hy) (H)BL, MTERE(ts)e[al-a]x[01], f G(t,s)=10(s).

WEB: B2, M(t,s)e[01]x[01] B, RAAHG(t,s)=0mKAL.

TR HIES KB O(s) MHEHLy . 2 9(s)=5(1-5), H(t,s)=wg(s)-G(ts)-

Sl R MR RR B LR . RBRUEAEAE w=p" >0 H (t,5)_, 20, H(t,s)_ >0, t,5€[0,1].

&% 1: se[0,7]. WA s=0,M#HG(t,s)=0,9(s)=0 LWL, W se(0,n] N

[sin B(1-s)+5sin B(s—n)]sin At N sin B(1-s)sin gt
B(sin B—5sin Bn) _[ﬂ_(l—s)(sinﬂ—&inﬂn)ﬂt

H(ts),, =us(1-s)-

ol sin8(1-7n) s
_{'u (l—q)(sinﬁ—&sinﬂn)}t(l )

‘ _ sin B(1-7) e
Jﬂj;(j‘,u 2= (1—n)(sinﬁ—5sinﬂ77) » BATHAH (t’s)szt 20

_[sinp(1-t)+8sin A(t-n)]sin fs N

H(t,s),., =us(1-s)

us(1-s)-

t(1-s)

(1+5)sin B(1-s)sin Bs

B(sin B—5sin Bn)

B(sin B—5sin Bn)

o (1+68)sin B(1-s)sin Bs R (1+06)sin B(1-7n) s(1—s
2| Jra-92] ey (1)

Bs(sin g—&sin pn)(1-s sin B—¢&sin fn)(1-7)
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(1+6)sin g(1-n)

(sing—&sinpn)(1-n)

5% 2: se[nl]. WRs=1WAHG(t,s)=0,9(s)=0,4510M L. WRse[nl) WEEK 1 515 u, 1, 535
fliH (t,s),, 20,H(t,s)_ 20HL.
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=X"(t)- Bx(t)=p(t),0<t<1,

BRERS 02 p, =

JATAH(ts) 20

s<t

x(0)= I a(s)q,(s)ds, (2.2)
X(1)=8x(n) = [,b(s) g, (s)ds,
7 P — fif X (t .[ G(t,s p(s)ds+(l—tan,8t Z?Sﬁ gg?nsggj.[:a %Igb(s)qz(s)ds .

TEBR: B X el fH i
—X"(t)-p*x(t)=0,0<t <1,
x(0)=fola(s)ql(s)ds, (2.3)
x(1)-6x(n)= .[:b(s)qz (s)ds,

[ —AM, LA R (2. 2) %0 T

X(t)=[G(t,s)p(s)ds+X (2.4)
% X =C,cos Bt +C,sin pt . HILFHIFEH
1 _ 1 1 cos B —5¢0s By
©.= cos,BtI a(s)a, (s)ds, C2_sinﬂ—dsinﬂn[IUb(S)qZ(S)dS cos Bt -[ }

RN (2.8) A 5| B R L
5E S B R B ¢(t,s)=(1—tanﬂtwja(s)+%b(s) , 0<t,s<1.

sin f—&sin fn sin f—4sin fn
C[0,1] #y5k Banach %[, E/Eiﬁlﬁxux"—suﬂx )| - #EP={xeC[01]:x(t)>0,te[0,1]} .
-M
K= {XEP te{(rlnlnw]x . m||x||} (2.5)

(Hs) a,beC([0,1],[0,+00)) B BIER %L 4(t,5) W &
0<m:=min{g(t,s):0<t,s<1}

2.6
<M =max{g(t,s):0<t,s<1f<1 29

SE XM T §:C[0,1] > C[0,1]
Sx)(t) = [ 4(t,5)x(s)ds @.7)
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0<t<1 0<t<l

%t e[0,1], 2 HLAL 2 x(t) = ()()omxo (1-s)* oosmEXﬁ%
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(1-8)"y(t)=y(t)+ [ H(t;s)y(s)ds (2.10)
FTABRATEE|(1-5) " y(0)] <[y (1) +
WrENHT AK->P

(AX)(t) = (Tx)(t)+ . H (t,5)(Tx)(s)ds
(Tx)(t) jG t,s)h(s) f (s,x(s))ds
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f(t,u).

f f f
f°:IimsupM, f_ =lim inf (t,u); f,=lim inf ; 1‘*:IimsupM
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SIFAE—N IEfR .
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X t)=j;G(t,s)h(s) f(s.x(s))ds

) ) (3.1)
+I0 H (t,S)IOG(S,T)h(T) f (z’, X(r))dz'ds, te [0,1]
B 5 HE 2.2 J 5] B 2.4 A[1§
0< Ax(t jG(t s)h(s) f (s ,x(s))ds+j:H (t,s)j:G(s,r)h(r) f(z,x(r))drds
L (3.2)

< (1+ 11VIM jj':d)(s)h(s) f(s,x(s))ds = =y I:cb(s)h(s) f(s,x(s))ds
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X
A Sﬁﬁ‘b(s)h@) f(sx(s))ds (3.3)
M5 22, 513 2.4 2 (3.3)1F
X(t)= ;G (t:s)h(s) f (s,x(s))ds + [;H (t:5) [, G (s,7)h(z) T (7. x(r)) drds

2y(l+%)ﬁ®(s)h(s) f(sx(5))as> 2 [ (5)(s) f (s.x(5))os> _a]
Eﬂt {nll[] ]Ax(t)Z)/ L,
B EBEEER: =0, f =w.
A £ =0, HLH, >O1§EXTEE-IUG[ 1 (0,H, ), 4 f (t,u) < eu, Hr >0 L+
: gMj ®(s)h(s)ds <1 (3.4)
Bk, W xeK B|x|=H,, BE2MEAHH
1
Ax(t)sl_M [ @(s)h(s) f (s,x(s))ds
& 1
S J @ (s)h(s)x(s)ds (3.5)
gl_gM [[@(s)h(s)|x|ds < H,, te[o]
BLQ, ={xeE:|x|<H,} (35)%W
|Ax]| < x|, xe K NoQy (3.6)
—J7H, PR f, =0, M3IH>0EY (tu)e[al-a]x[H,+0), A f(tu)=pu, H p>0FEEuH L
%j@(s)h(s)dsa @37)
41 _max{ZH 1_"‘5} (X< <H,) o T xeK Hx|=H, %
)2y || ||_ >H,te[lal-a]. X te[al-a]H
AX(t) > l_7m [[@(s)h(s) f (s.x(s))ds
P
21_mjoq)(s)h(s)x(s)ds
e [ICCUCLE
e)
|AX| =], xe K NeQ, (3.8)
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Ax(t)z L[ ®(s)h(s) f (s,x(s))ds
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> 19 jch(s)h(s)x(s)ds
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Lo (s)n(s)ds <1
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f(t,x)<f(t,H,), 0<x<H,

X xe K 2 |x|=H,, #(3.2). (3.11)f(3.12),
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uH, 1
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<X -
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