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Abstract

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

problems
—u"(t) +u(t) = A(f(u(t)) + w(t), te]l0,1],
(P)
u'(0) =/ (1) =0,

where ) is a positive parameter, w € C([0,1],R), and |w(t)| < ¢, t € [0,1], ¢ is a positive
f@) _

constant, f € C([0,00),[0,00)), and f is superlinear, i.e, f; := lin(l)@ =0, foo := lim
Tr—r xr—r 00

0o. By using fixed point theorem in cones, we show that there exists a constant \y > 0
such that (P) has a positive solution for 0 < A < Aq.
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1. 5|5

Ay 7 R Neumann 328 i 80 i A7 ZEME 2 —RE B R, 51 T F 2% E M 2k
¥, HFOEIRE T — LB ENELE R [1-7). Rl e, 2000 4, Jiang 1 Liu [8])iz A #E ERAZ) A
EHHF T T Neumann 11H 1]

u’(t) + Mu(t) = f(t,u(t), te€(0,1),
(1.1)
IEfREIAFAENE, B2 T 25

EIE A ([ [8], &M 1) ¥ f € C([0,1] x [0,00), [0,00)), 0 < M < = % FH4A2Z— RO,

fleaw) _

(Al) lim max fu) - 0, lim max —|—oo7
u—0+t tG[O,l] u u—+o00 tE[O,l]
(A2) lim max @ =+o00, lim max f(’;’“) =0.

u—0+ t€[0,1]

iR (1.1) %8 A — N IEAR.

u—+00 t€[0,1]
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2006 Bk [9)i2 RN EEERS B FL T Neumann iH 7] 8

{ (1) + oult) = () S u(t)), ¢ € (0,1),
(1.2)
u'(0

IEMRIIAAETE, Horbp > 0, % 0 <6 < &, HABCE NAISM
(H1) f € C([0,1] x [0, 4+00), [0, +00)) A HE LR,

(HQMQEOJeka#HO<L_ drgg t)dt < +o0.
AT A4S

EHE B ([ 9], 2 2]) i (H1)-(H2) BOL. HAFAEIEE o 7 b 45 0 < ¢(a) < aA, ¢(b) > B
M) (1.2) B8 —AIE@E o W2 min{a, b} < ||u*|| < max{a, b}, HH,

2= s [ GO 5= pip [ G oo,
() = max{ £ (1) (t,u) € [0,1] % (0,11}, () = min{ T (1) € (5,0 — 8] x or, ).

G(t,s) 79 (1.2) XFRIFIZEME A) @] Green PREL, r 4 IEH 2L

EAEFE R BIAE, SCHR [8, )W 7T 1 Neumann 1 5t 564 HAELE PRI £ A 67 1% in) 8 1E i A A7 A
PR — AN EHARI ) R, 25 AR DU IETE T, Be I3 B LM A AEE S 7 s DI Hh e, 3415 18
1 Neumann |71 &%

—u"(t) + u(t) = A(f(u(t) +w(t), tel0,1],
{ W(0) = /(1) = 0 -

EMRIOAEAERE, A NIE S

A T MR E

(H1) f € €([0,00),[0,00));

(H2) fo := lim &) — 0, foo = Ilggo@ = o0;

(H3) w € C([0,1],R), H [w(t)] < ¢, c MERIEFAL

ENEINEE SR (T

IR 1.1 B (H1)-(H3) or, MAFEFE R Ao > 0, 20 < X < Ao I, /8 (1.3) B4
— AN IEfE.

FE M w(t) = 0K, WA (1.3) ALBAA M (1.1) M = 1 BB E. A EE |ut)] < ¢, 2
h=f+w FAHf>0 At > —cBTFERNEE AEEH, 1w =08, BN Jang

Liu [8]#TAE. Bk, ASCHE ™ 1 Jiang M1 Liu [8]#) TAE.
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2. AR
LA X = C[0,1], HAETEL [Jull = max |u( )| FHIF& Banach 220, L0, 1] 7E36% [y]: =
fo ly(t)|dt FHR% Banach Z¥[H].

3132 2.1 [10,11]% X /& — Banach 25[i], H K & X F—A4E, Bl K ¢ X R# Q, Q, &2
XMERFTFE HHE0cQ, O Cc Q. %

FKﬁ(ﬁQ\ﬁl)—)K
fe ST B 2

(i) |Aul| < lul|, w € KNoQy, H ||Au|| > [Jul, v € K N ONy;
o

(ii) | Aul > ||ull, w € K Ny, H [|Au|| < |ju, u € K NI
M ATE KN (Q\ Q) PEH—DAB)A.

51 2.2 &z WH2

g e LYo, 1], B [ g(t)dt > 0, ]

z(t) = Aol 2],

_om _ 1 __ cosh1? 1
>~ l:'j o= ~ cosh12? M= Orgta<X1 G(t S) sinh 1’ m= Olzltlgl G(t S) sinh 1*

IERR ARHE SR [12] 7T %1,

z(t) = )\/0 G(t,s)g(s)ds

Horp
cobllleoshs © ) < 5 < ¢ <1,
G(t,s) =
cosh(losjeoshl - < ¢ < 5 < 1,
cosht = << sinht = €52 AR G(t,5) > 0, ¢ € [0,1], TLIGF]

—)\/Gts ds>/\m/

—)\U/ My(s ds—)\amax/ G(t,s)g(s)ds

0
— 20 [2]le-

DOI: 10.12677/pm.2023.134104 990 N


https://doi.org/10.12677/pm.2023.134104

VERU ST

3138 2.3 % u € C[0,1], i &
—u’(t) +u(t) > —Xe, te€][0,1],
u'(0) >0, v'(1) >0,
M w > 0, BUE ||uf|o > Met2ole i

u(t) > Ao||ul|ee — AMc — Mo Mec.
MERR B v (t) T TR
—u"(t) +u(t) = —Xc, te]0,1],
w(0)=d'(1)=0

e —fi2, U
1 1
—vo(t) = )\/ G(t,s)cds < )\M/ cds < A\Me.
0 0

PR,
—up(t) < AMe.
L y(t) = u(t) — vo(t), M y(t) W2
-y (t) +y(t) >0, tel0,1],
{ y'(0) >0, /(1) > 0.
51 2.2 "%,

y(t) > Aollylle, t€[0,1].
SHERERt €[0,1], H

u(t) = y(t) + vo(t)
> Ao ||Y||lee — AMe
= Ao||u — volloe — AMc
= Ao([[ullec = [[volloc) — AMec
> Ao (||ullooc = AMc) — AMe
> \o|[u||lse — AMc — N2aMc, te]0,1].
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3. ERLERAVUEA

EIB1.1R9ERR % fo = 0, foo = o0, H.I)

{ —u"(t) +u(t) = AMf(u(t)) + w(?)), tel0,1],
w(0)=u'(1)=0

/ G(t, s) ) +w(s))ds, telo,1].

K ={ue€ X |u(t) > \o||u||oc — AMc — N?cMc, t €[0,1]}

BT |[ul|oo > MetAoMe Frp) y(t) > 0, W] K 4 X 4. 35 u e K, 454513 2.3 Al 40,

/Gts ) + w(s)))ds
—)\/ G(t,s)( s)+w(s) + c)ds)\/olG(t,s)cds
>)\m/ s)+c)ds— AMc

= )\J/ M(f(u(s) +w(s) +c)ds — AMec
0

> Xo||Lu||oo + Ao Mc — AMc

> \o||Lul|oo — AMc — N2oMe.

i L(K) C K, HA LZES, Tk L &EHE T
B S CCl0, 1) NAEFE, 1 f+w KESMERM, 7/ D > 0, H

fu)+w <D, uels.

NFueSH

||Lu||s = max |)\/ G(t,s)((f + w(s)))ds|

te[01]
< )\/ M Dds
0

< AMD.
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K, L(S) 7E C[0,1] L—8E . ST ty, to € [0,1] (t < to) A

|Lu(t1) — Lu(t2)| = ’)\/0 G(t1,s)(f(u(s)) +w(s))ds — )\/0 G(ta, s)(f(u(s)) + w(s))ds}

< AD /01 |G(t1,s) — G(ta, s)|ds.

B G(t,s) ELLMERT 1, TR € > 0, f71E 6(e) > 0, 51547 [ty — to| < 6, W |Lu(ty) — Lu(ty)] < e.
W, L(S) 1E C[0,1] FEFREEESE. H Arzela-Ascoli JEHEA, L(S) 7E C[0,1] F2AHXER, Bk, L &4
BB

(@) & fo=0NXEZE n >0, FHEH >1, 41 <u< H W, H fu) <nu, HL
AM(n+c) < 1.
Rk, # u e K H ||u||oc = Hy, N
\MMH=MACWJWﬂMw+w@m%\
sy/aw@mﬂwm+wwmw
0

< )\M/O (|nu(s)| + c)ds

1
SAM/kwmw+dm@m8
0

< [ulfoo- (3.1)
E]] A S M(%#»c) = /\0
é\

O ={uecX:||lu|le < H}
B (3.1) %0

| Lul|oo < [Jt)|oo, —uw€ K NOQ. (3.2)

(b) % foo = 00, MXHER 11> 0, F27E Hy > 0, 24 u > Hy B, A f(u) > pu, HIHE
Nmpo — N2 pmMe — X2 pm?c — dme > 1.
é\HQ = maX{2H1,W} HQQ = {u c X : HuHoo < ]y2}7 )H\U = K, ||u||oo _ ]—_127

u(t) > Ao||ulleo — AMc — N20Mec > H,.
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Pt
1
|Lu(t)‘ = ‘)\/ G(t,s)(f(u(s)) +w(s))ds|
0
1
> A / G(t, s)(pu(s) — c)ds|
0
1
> /\m/ (Ao ||u||oe — AMc — Mo Mc) — c]ds
0
= N umo||ul|se — NumMe — N um?c — dme
> NMmpo||u)loe — (pA*mMe 4+ X3 pmPec + Ame)||ul|oo
> (Nmpo — NumMe — Num?c — dme)||ul|s
2 [|uf|oo-
EJia
| Lu||oo > |t]]oo, u € K N ON. (3.3)

M, EH (3.2), (3.3) RIS 2.1 AT A0, L7E KO (Q\Qy) 1 — DA, (H43 Hy < ||ul|oo < Ho.
RIE, 20 < X < X\ A — A IERE.

4. MH

Bl 25 &[] el

{ —u"(t) +u(t) = M2u® +sin2t), te][0,1],
(4.1)

IERIOAFAENE, Forf A > 0 NS 3L

R OXHEL f(u) = 2u?, w(t) = sin2t, B f(u) >0, A fiH2E fo =0, fuo = 00, 1 (H1)-(H2)
oL, 3 H |sin2t| < 1, t € [0,1], £ (H3) oL

MRYEEH 1.1 AR E Ao > 0, 32110 < X < X I, W8 (4.1) FA7E— N IER.
HEE&TIH

% H AR B 4 (HEHE S 12061064).
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