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—u"(t) = Ah(t) f(u(t)), t € (0,1),
(P)

au(0) — fu'(0) =0, c(u(l))u(l)+du/(1) =0

EREFEEN, BERANAESH, o, 6> 08> 0ARBH, cc C([0,00),[0,00)), he C([0,1],[0,0)),
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Abstract

We are concerned with existence of positive solutions for the second order semi-

positone problem

—u"(t) = Ah(t) f(u(t)), t € (0,1), »)
au(0) — pu'(0) =0, e(u(1))u(l)+du'(1) =0,

where ) is a positive parameter, o, 6 > 0, 8 > 0, ¢ € C([0,0),[0,00)), h € C([0,1],[0,00)),
feC(0,00),R) and f > —M (M > 0), fo = uh_}n()lo @ = 00. By using fixed point theorem
of Krasnoselskii, we prove that there exists Ay > 0 such that (P) has a positive solution
for 0 < X < Ag.
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1. 5|5

sy 77 2 Sturm-Liouville I 4H i) @2 — KRB E R 0 @, 512 72 R 2000, IF e
LA T AR IR [1-14]E 40, Wang 1 Erbe [13] BF5C 1 40 —Fi Sturm-Liouville 128 ] &

u’(t) + a(t)g(u(t)) =0, te(0,1), W
au(0) — Bu'(0) = 0, ~u(l) +8u/(1) = 0, |

Hra, 8,7, 6>0Hy8+ay+ad > 0,9 € C([0,00), [0,00)).a € C([0,1],]0,00)) HAE [0, 1] FIFE
BEFIXE_EAENE. Wang fl Erbe 18 F#E_E A s B, @57 1 a0 F 45 3%

=
&
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A ([13], EH 1) #F g W2 FIIFA:

t t
lim max D) =0, lim min gtt.w) = +o00
u—0¢€[0,1] U u—00 t€[0,1] U
14
t £
lim min 2 ) = +o00, lim max 9(t,v) =0,
u—0t€[0,1] U u—00 t€(0,1] U

W B (1.1) ZAFAE— N IERR.

ERVF fNFEPEE T, X T IEREE, Anuradha 45 [14]iz FHE_E RIS e BT 7 —
B Sturm-Liouville 118 a] #2

{ —u"(t) = Af(t,u(t)), te(r,R),
(1.2)

au(r) — bu'(r) = 0, cu/(R) + du/(R) = 0,
Hr N NIES%, IFH:
(A1) a,b,c,d >0 H ac+ ad + bc > 0;
(A2) f:[r,R] x [0,00) = RIEZH f(t,u) > —-M (M >0), t € [r,R];
(A3) foo = lim £ — oc.
AT SE T IR 45

EIE B ([14], ®H 2.1) # (A1)—(A3) HOr, 2 A > 0 Hans /M, W@ (1.2) ZADFE—AIE
i AEASE R, SCHR [L3)FTHIE 78 ol RE A AR 2R I T £ AR A7, SCHR [14] BARBIE T T 24 16 1) EAEAR TH
LML TR, BB AR NI f O IR T Had A ARSI ) J (P) 2 75 A7 1 IEfiR?
PRk, A% 30 7% 18

{ —u"(t) = Ah(t) f(u(t)), te(0,1),
(1.3)

au(0) — fu'(0) =0, c(u(l))u(l)+du'(1) =0

IEfRMAAENE. BATRBE . (HD) XA > 0 NIESE, o, 6 >0, 8> 0 NFEE; (H2) ¢:[0,00) — [0,00)
HELE h:[0,1] — [0,00) HLE, HAE [0, 1] BEETFXAEAZE; (H3) f:[0,00) — RIELH f
B f(s) > —M (M > 0); AW EELE R IR 1.1 B0 (H1)-(H3) H (A3) 5oL, MAFEH L
Ao > 01520 < X < X I, W)@ (1.3) BAAFAE—DIEME wy, B2 X — 07 I, uy — o0

2. IR

A2 E X = C0[0,1], KT |ulle = max lu(t)] ™ i Banach 7% [6], L'(0,1) 1£ 76 %%
€10,
Iyl = f, [y(t)|dt FHip Banach %%[F).

3138 2.1 [15] 4 E N Banach %¥[8], PN E FHIHE, T : P — P REESLHF HEh e E,h#0
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AR

HAFEILE S r, R, r # RAE4T
(a) #i y € Pl y =0Ty, 0 € [0,1], W [lylloc # 73

(b) #HyePWHLy="Ty+Eh, £€>0,M [yl #R.
M T AFAEAZ Sy, H min{r, R} < ||ylleo < max{r, R}. 5|38 2.2 % w it

—w"(t) =m(t), te(0,1),
{ aw(0) = fw'(0) =0, ~w(1) +dw'(1) =0,
Hey > 0 B, m e LY0,1], m(t) >0, t € (0,1), H p:= 8 +vya+ad > 0. 1
w(t) 2 [wllewo, ¢ e€[0,1],

H
B

S+~ a+p

o = min{

}.

IERA 7 5 kY] )
w(t) = / G(t, s)w(s)ds := Lw(t),
0

=

a;’ 9
t + »)_‘-5 S , S l.

LI, G(t,5) 20, € [0,1]. 2 [wlloe = w(7), 7 €[0,1]. F5K L

G(t,s) _ G(t,s) ot ’
> >
G(r,s) — G(s,s) — ai-us’ 0<t<s<l1
At .
G(t,s)
= > .
w(t) i G(T,S)G(T,s)w(s)ds > |wlleoo

SI32 2.3 4 k< LY0,1), Hk>0,%ucC0,1]NnC%0,1) 2
—u"(t) > —k, te(0,1),
au(0) — pu'(0) >0, ~u(l)+ du/(1) > 0.
%= TR BB (lullo > 20(1 + 2)IIk[L, W u(t) >0 H

g
ut) > Zlull, e .1
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ERR 4 vo(t) 9l

av(0)
I —fige, I

{ —V"(t) = —k, t€(0,1),

—B8v'(0) =0, w(1)+d0/(1) =

—Vo(t):/o G(t,s)k(s)ds

_/t (y+6—t
0 P

0

Y+ 6 —s)

>(/6+a8)k(8)d8+/1 (B"‘Oét)(

0

_ (4B +a)
T B+ ya+ad

< By,

PRl

2 y(t) = ult) —vo(t), fi

{ —y"(t) >0,
ay(0) —

5] 2.2 AT

FITA

u(t)

) /1 (,Y+5—’Yt>(/6+at)d8‘|k“1
0

&1l

—o(t) < @Ik

€ (0,1),

By'(0) >0, ~y(1)+dy'(1) >

y(@) = [[yllco, t€10,1],

=y(t) +wo(t)

> [[ylloso — oIkl

= [lu = volloco = Il

> ([lulloc =1l = volloc)o = @lllx

> (ulle — 01 + llkl)o

g
> Zllullo, £ € (0,1).

P

0.

k(s)ds
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3. ERLERAVIERA

EIE LIRERR 2 A>0,Mve XA Lw=u HfuN
—u"(t) = Ah(t) f(0(t)), t€(0,1),
{ au(0) — Bu'(0) = 0, yu(l) +du/(1) =0
ffR. B4 v = c(lv(1)]), o) = min{ 52— -2}
o(t) = max{v(t), o (t)}.

5B 2.2 W40 X
ut) =2 [ Gt h(s) 5,

Hr
(Yo+I—7ut) (B+as)
it Biye 0 0Ssstsl,
Gy(t,s) =
v (B+at) (Yo +8—7us)
st iaa 0 0st<s<L
X A

P={ueX|ut) > %||u|\oc, te[o,1]}.

rue P, 55 2305

Lyu(t) = )\/0 G(t,s)h(s)f(0(s))ds

L G(t, s) -
> /\/O G(g)S)G(s,s)h(s)f(v(s))ds

RlMk Ly(P) C P. FiE Ly %%

B, WS C Cl0,1] NAEFEE, NAFEIEE B, (F1SMEER v € S A |v]|e < B. H f HIIESE
PEHL A74E D > 0, H
flv) <D, ves.

v, €8 H v, — v, N

U, = Lyv,, u= Lyv.

RS B H B E BT, AEH BN > 0,6

|G, (t,8) — Gy(t,s)| < N|vu, — Yol
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3PS
£ (0n(s)) = f(0(s))] =0, n—o0, s€l0,1],

Lavn — Lyv| = A / G, (£, $)1(s) f (5 (3))ds — A / G (t, $)h(s) f(3(s))ds]
<A / G (£ 5) — Golt, )[1(3)|f (5(5))|ds + / Gt ()| f(Tu(s)) — F(B(s))]ds)

< A(/O Ny, = wlh(s)|f(0n(s))]ds +/O Go(t, s)h(s)|f (0n(s)) — f(0(s))|ds),

s

|Lyv, — Lyv| = 0, n — oo,

W Lav, — Lyv. ATLL Ly WESEVERIE. FiF Ly & EH T
SNToveSH

|Ly|| < D/ol G (s, 5)h(s)ds,
I, Ly : C[0,1] — C[0,1] —FA I SRR t1, 62 € [0,1] (01 < t2) F
|Lav(ty) — Lyv(ts)] = |)\/01GT,(tl,s)h(s)f(ﬁ(s))ds - )\/01GT,(tz,s)h(s)f(ﬁ(s))ds|
<AD /01 Gy(t1,8) — Gy(ta, s)|h(s)ds.

M G(t,s) ELLMETN, Ly SEES:. 1 Arzela-Ascoli BELH, Ly : C[0,1] — C[0, 1] NAEELSF T

Sa>1H
f(z) >0, z>a.
B f ESPERT N
lf(z)] <M, ze€(0,a). (3.1)
ESJia
f(2)] < (M + f(max{z,a}), =>0, (32)
Hrp
fle)= suwp f(z), z>a.
a<lz<x
’fﬁiiﬁ A< m, g\:qj
Mo 1
€ = (a—’—aﬁ)/o h(s)ds, ¢ = (QZB)/O h(s)ds.
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UG 2.2 BRBT Ly BOL.
(a) fEfE 7y > 0, & u € P I 2

u=~60Lyu, 6¢€]l0,1],

M (|l |oo # 7a. FEL, L uec PiHEu=0L\u, §<c]0,1], N

u(t) :eu/ol Gt $)h(s) f(i(s))ds, t e [0,1].
BNa>1,0<1,H (3.2) ATH
|f(w)] < M + f(max{u,a}),
H G,(t,s) <28 te(0,1). FHik

a+
o

u(t) < A (M + f(max{u,a}) /O h(s)ds

< Mey + o f (max{||u]]os, a})), te€0,1].

Ry
i} ]| (3.3)
1+ caf (max{]|ul|o, a}

A

a

CETTC

git (A4), WAETE 1y > a (§75

A — 2. (3.4)

1 +eaf(ry)
i (3.3), (3.4) 15 [|ul|oc # ra H.

Ny —> 00, A—0.

W) FERy >0, 5 FuecPH
u=Lyu+¢& €>0.

IJ_I‘U||u||<>o5‘éR/\-$iJ:,/?\UEPﬁﬁ;@u:[o\u_kg7 fZOJﬂJJ
1
Mﬂ—S—A/C%W$M$ﬂMQm&
0
RN u(t) — & il2

{ —u”(t) = Ah(t) f(u(?)), te(0,1),

u(0) = pu'(0) =€ 20, yu(l) +6u'(1) = & > 0.
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4 k(t) = Mh(t), t € [0,1]. H (3.1) A[%n
W) f(a(t)) > —Mh(t) = —k(t), te][0,1].

5 2.3 AT X
uwzuw@—wu+ywmw,temu

B [Julloo > max{2(1+ 1), 2}, 0

ult) > (|fufloe — 1l

2
- 70”2”"", t e [0,1].

%SEA:Ea %}ﬁ

G+ 1y)Cat ) | (4+7)1+48) _ 1
Cullss) 2 T @  B) 2 160+ )1+ B) = 16

Pt

/ Gu(t,s) a(s))ds
> )\/ G,(t, s)h(s)f(ﬂ(s))ds—kk/ Gu(t,s)h(s)f(a(s))ds

> A0 =0) [ ntsyas - D arp),

b f(z) = inf f(2). 521

z>x

\ulloc fA ds (azﬁ)KHkHl - 1

Tull x 35)
454 (A3), (3.5) WA, AE4E Ry > 1 H ||u||ee < Ry, BIIL (b) L.
[RIE, B 5 EE 2.1 AT, )8 (1.3) AA7E— N IEAR ua(t), 24 X — 0 i
ux(t) = o0, te]0,1].
4. MF
B 2% g i)
{-w%w—Aﬁw%w—n, t € (0,1),
(4.1)
w(0) —u/'(0) =0, w?*(1)+4/(1)=0
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RIAEAENE, Hod A > 0.
R OXHE f(u) =u(t) -1, a=B=06=1, h(t) =2, c(u(l)) = u?(1).
ﬁ%ﬁ@@nﬁ%AHmGQWMMﬁLﬁﬁﬁﬁﬁ?:aniﬂw>—Luemmxwf
W2 (H3), (A3).
MRPEEH 1.1, fFAEHEN > 0, 1520 < X\ < N\ B, 3 (4.1) F7A4E—ADIEME uy, 4 X — 0F

I, uy — oo.

EEUH

[ X H AARHAdk G B BT H (e 5 12061064).
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