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Abstract

In this paper, we are considered with the existence and multiplicity of positive solutions

for second-order Dirichlet boundary value problems

—u"(t) = Af(u(t)) —e, t€(0,1),
(P)

where ) is a positive parameter, f € C([0,0),[0,00)), there exists A > 0, such that € €

U—>+00
index theorem and the method of the upper and lower solutions to prove that there

[0, A]. When [ satisfies lirn+ % = lim % =0and lim f(u) = oo, we apply a fixed point
u—0 U—00

exists \* > 0 such that the problem (P) has at least two positive solutions for A > \*.
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1. 5IEREZER

T8 73 J7 R Dirichlet 4K 1] AL N 22 AN 2 ) 205 A AR 22 IR, OF O VR 2 B 22
R [1-10], Herboxs 1E fa] R FEAHXS 82 [1-9]. R, 2§ A3h SR 5L, Exrbe M1 Wang [1]HF 7T
T i e A
—u’(t) = f(t,u), te(0,1),

(1.1)
u(0) =u(l)=0
ZAIEMRRAFAENE, AR AR RIS 2 N1 8] 722 AL
FEA BB feC([0,00),[0,00)), [ (1.1) ZAFEAEAIEM, 45T 1H 2L
(H1) lim max @ =0, lim max @ =0;
u—0+ t€[0,1] u—+00 te[0,1]
(H2)fFA1E 1 > 0 ffiff ol <u <,
Ftu) = A,
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ZFAFTH

Hob At = [ G(4,5)ds, H

vy+45 a+4p
4(y+0) 4(a+ B)

o = min{ }.

SR, S5 24 1E fe) AR RIF S AH 6 0/ [10]. g S b T 28 il et ) AR 2t T mT DL AAUAE, BT BARIE 52 1E
e P A7 28 R 7 4 — SR AN BE LA P T 0~ LR 1 A o), M) P A 5 3 E 7 I [, 0 gl 2 —
A ARG T R, TR T EEH A IER) B AT DL T B S IR, 0 i AN 2 1) A0 T .
4b, Lions B4R, FEH0 b2 1 W VR A Bl [11].

WA, A AN EARK RS, A8 (1.1) 22880 s~ — > 1E W8, —F Dirichlet [
FBLE R A AE M 2 F ey 2 BT b, AR SCHF 9T — M ¥ IE Dirichlet 3248 in) 8

—u(t) = Af(u(t)) —€, t€(0,1),
(1.2)
u(0) =u(l) =0
IERRIIAEAEYE, o X NIEBHL, f € C((0, 00), [0, 00)). iL.
fo:= lim ﬁ, foo lim @
s—0t 8§ s—+oo S
ARSI SE
(A1) f € C([0,00),[0,00)) Hifi 2 lim f(u) = oo;
AR EEEE R
EIE 1.1 X (AL)-(A2) oL, WIAELE A* > 0, (5152 X > X B, LA (1.2) ZAAEER
AN IEfE.
ELL B A=1He=0m, [\ (1.2) A7 DUR IR (1.1), Bk, 2 BE 1.1 #7730k (1)1
SEFLA.

7 1.2 Erbe Al Wang iz FANE) s 45 38015 2] 1 IE R (1.1) IR X e > 0B, 1]
B (1.2) NI A HE E A RE B, A SO IEH bR AR 775 Leray-Schauder & # 72 £
2 (1.2) 2 IEMERAFAETESS 3.

2. T FIR
A2 E = C[0,1], HAEVEH |ul|le = max |u(t)| T/ Banach 7% [H].
€10,
3138 2.1 [12] W X & Banach F/H, K C X &M X p >0, €L K, = {z € K |

lzl| < p}. BRF:K, - KZ&MEELETHWHLAY ¢ € 0K, = {z € K | ||z| = p} I,
Fx # z,
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F =] < | Fxl, Vo € 0Ky, M
i(F, K,, K) = 0;

(i)# ||| > |[Fz|l, Vo € 0K, N
i(F,K,,K)=1.
513 2.2 & m e C([0,1],[0,00)), W £tk Dirichlet 2 {E 7]

{ —W"(t) =m(t), te(0,1),

w(0)=w(1)=0
FAEME— i X
w(t) :/0 G(t,s)m(s)ds, te][0,1],
Horp

(I1-t)s, 0<s<t<l1,

G(t,s) =
(t,9) (1—-s)t, 0<t<s<l1.

A, 4 q(t) = min{t, 1 — ¢}, M

w(t) = 2llwllq(t),  te€[0,1].

WERR 5 2B B HE X
w(t) :/ G(t,s)m(s)ds, te€|0,1].
0

FTOR, FATIEW
w(t) = 2wlleeq(t),  t€0,1].

é\ ||wH00 = W(to), tO € (07 1) %%Da tO = % $:ij:v

G(t,s)  (1—s)t _ o
G(3.9) —-s)3
Ht<s<g, M
G(t, s) _ (1—9)t St < o
G(%,S) (1 - %)8 T
s <t<g,
G(t,s —t)s
= =2(1-t¢
G(3,9) —1)s ( );
iy <s<t N
G(t,s —t)s
= >2(1—t¢
G(3,s) —s)i = ( )
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ZFAFTH

5E X q(t) = min{t, 1 —t}, B

P,

w(t)—/o G(t,s)m(s)ds

B Y G(t,s) 1
_/O o s)G(i’S)m<S)dS

2

> 24(t) /0 G(%,s)m(s)ds

= 2| wllooq(?)-

3. EELERAVIERR

B 5675 FE 1L 1A

{ —u"(t) = Af(u(?), te€(0,1),
(3.1)

uw(0) =u(1)=0
IEMRRAAAENE. Fsk b BRI (3.1) AFAE— N IEM v = w(t) B HAE w RE TR

u(t) = )\/0 G(t,s)f(u(s))ds := Au(t), wu € C0,1]

K — M AB AL

5E S E AR
K ={ueC0,1]: ut) > 2|ullog(t), t € 0,1]}.

#Huec K, N

Au(t) = A /O G(t, 5)f (u(s))ds

YG(ts) 1
20 [ GG s

> 20t | G(50) (uls)ds

= 2q(t)[| Au][oo-

B, A(K) C K. IL4h, H Arzela-Ascoli ®EHI, A K — K NAEESHE T
B (A2) , XHEER n > 0, /£7E My > 0, 11524 u > 0 i,

f(u) < My + nu.
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Hue K,

1
Au(t) = )\/ G(t,s)f(u(s))ds

0

1
< )\/ G(t,s)(My + nu(s))ds.

0

Bon>0mn/MN R>pRSK, A ue dK, I,
[Aufloe < [[ullse-

Rk, 512 2.1,
(A, Kp, K) = 1. (3.2)

R, FEr>0,r<p B
i(A K, K) = 1. (3.3)

71, 2 u € 9K, i, 4
u(t) > 2||ull0q(t) = 2pq(t).

B (A1), f77E N > 0, My > 0, 55w > N B, 7 f(u) > M.
A, Y4 ue 0K, B,

(u)() = [ G0 (uls))ds

1
EAMQ/ G(=,s)ds
0 2

2 Julloc = p.
/\EP7
oo
A > p(Mg/ G(i,s)als)_1 =\
0
B M u e 0K, i, Au# u. 5 2.2,
i(A, K, K) = 0. (3.4)

EHANEN SR E AT I PE & (3.2)-(3.4) 12
i(A Kp\K,, K) =1,

H o
(A Kp\K,,K) = —1.

B, A AP ERIRE A, S BIE K p\K, Kp\K, . B, T B (3.1) 217 46 A AR
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ZFAFTH

EX 3.1 [13] # ac C?0,1] 2R
—a(t) = Af(a(t)), te(0,1),
{ a(0) =0, a(1) >0,
TR o 2R (3.1) 10 LA
EX 3.2 [13] & B e C?0,1] AR
—4"(t) < Af(B()), te(0,1),
{ B(0) <0, B(1) <0,
MIFR B 18 (3.1) 19 7F .
BUAE R 38 IE ) (3.1) FOPEX B AR 24 X > N B A74E ¢ > 0 T80/, (675 A — ¢ > A, Tl i

{ —u"(t) = (A=) f(u(t), te(0,1),

BARBEWMAE a1, az, B oy, ao ZFE (3.1) BIPN A TR AR —ME, 2 ap > ay. FIFEHL, /7
1E My > 0, 5 X+ M3 > \*, I ja] @t

{ —u(t) = (A + Mo) f(u(t)), ¢ € (0,1),

BIRA WM B, B, B Br, Bo AE W (3.1) BIPIA 4% L. AR — M, & 1 > Bo. IEEH,
aq <</81E,82<<C¥2.

EXET )
Lu(t) = /\/O G(t,s)(f(u(s)) — €)ds.
X E HH I T
Ugll ={ueFE:a <u<Kpfi},

U§22:{ueE:B2<<u<<a2},

o
deg(I — L(0,-),Ulr,0) =1,
deg(I — L(0,-),Ug?,0) = —1.
LY ={(\u)| (\u) € (0,00) x E,u 2L (3.1) KIfF}. 7 WAFE—MEBN L € € X, T
2

£ﬂ{(A,u) €X | A >N, Hu”oo = pO} = ®7

Hrp \x, po RWHL
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3131 WU = {u| Mu) €& B ule > po}s Us = {u| (Au) € E\ULY, W UL, Up B

HIREE.
WEBR I SCER [14)453, Uy, Us # 0 H UL N U, = 0. BRUEH U, 22— MERE. Bk U, 2—NE
ISE;%, BUE= S uy € Uy, 4 A= {Ul}, B, = Ul\A1, Iy A, By & Y TR A NB =0. 0

SCHR [15), TEEER AL EE A, B, C Uy, {813 A, Ay, B, c B, H.d(4,,B,) > 0.

BHIEE A Ug € B1 4 AQ = {UQ} By = Bl \AQ 19&1@, FAE AN AN HE ZE 1) B4R
AQ, BQ C Ul, 1%{?‘ AQ C AQ, BQ C BQ E d(AQ,BQ) > 0.

A LR, AR AT {AL ), 2 Auy C Ay, d(Ay, Api) > 0.3X5 Uy RTEHREF
J&. FIBANIER, Uy 2 —PMARE.

FH 5 HE 3.1 A %0, B RERRBIPNME wy € Uy, ug € Uy, 3EITT I SCHR [15]) AT, 777E uy BIARIR vy #l
uy MIRRIE Vo 2 Vi C URY, Vo U2 HVinV, =0 fiife

deg(I — L(0,-),V4,0) = 1, deg(I — L(0,-), V,0) = —1,
deg(I — L(0,-),0V,0) = deg(I — L(0, ), 0V,,0) =
B 3.1 AE(E e > 0, (75
deg(I — L(e,"),V4,0) =1, 0<e<e.
R SiEt u e oV HO < e <e B, (I - M)(e,u) # 0. G0, FFLE—DNFH {(e,u;)} A
¢ — 0, uy € OV, 88 uy = M(ej, u;). WM Arzela-Ascoli & BLA5 H1 A 635 LT 71 3 6 B b

id, u; = u, u € dVy. BN M(e, ) REFT, Jrld u = M(0,u), X5 deg(I — L(0,-), dV1,0) = 0 7F
J&.

AU, ATAF IR AR
Rl 3.2 fFAE eq > 0, 1115

deg(I — L(e,-),V2,0) = =1, 0<e<e,.

EIE 1.1 B9IERR 45A LR A K Leray-Schauder %€ € L v] £3, 275 M (e,u) = u, € > 0 [f]
ﬁﬁ:ﬁ’ﬁﬁ/l\iil_?é% F1, Fz 'fiﬁl‘ (0,”1) S f1 E. (O,UQ) c fz. JH:&]‘, ﬁ?f N = min{Gl, 62} >0 'fﬁ?%%
0 < e < A IFIXLEARAERE I,

4. MF

5l 2% & K Dirichlet 18 7] &
{ —u"(t) = Mz sinu—e¢, te(0,1),
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FRBIAEAENE, P A > 0 22, e 27/ IESL.
fi# XEH f(u(t)) = u? sinu.
AR ]0,00) = [0,00) 3%ESE, H lim w? sinu = oo, M (A1) BT

uU—r 00
X 1. . 1. .
. ursinu . sinu . uzsinu . sinu
fo= lim = lim —— =0, fo= lim = lim — =0,
u—0+ u u—0t 2 u—~+00 u u—+00 2

I (A2) FBROE. ARAESEHE 11 AT, FEAE A* > 0, (4829 A > A I, [ (4.1) 07 ERIA IERR.
E&H

[ 5 SRR G B B H (HEvEE S 12061064).
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