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EROGTEEMN, Hb )\ > 0288, 4,0 € L'(0,1), f, g € C([0,+00) x [0,400),R) BF#Eq <
LY0,1), 515 f(u(t),v(t) = —q(t), gut),v(t)) = —q(t). IERFFE X > 0, FEFHO0 < X < X K,
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Abstract

We are concerned with the existence of positive solutions for a class of semipositone

second-order Dirichlet systems:

—u"(t) = Aa(t) f(u(t),v(t)), € (0,1),
—v"(t) = Ab(t)g(u(t), v(t)), te€(0,1),

u(0) =u(1) =0,

v(0) = v(1) =0,

where )\ > 0 is a parameter,a, b € L'(0,1), f, g € C([0,+o0) x [0, +00),R) such that there
exists ¢ € L'(0,1) satisfying f(u(t),v(t)) > —q(t) and g(u(t),v(t)) > —q(t). We prove
that there exists Ay > 0 such that the problem has at least one positive solution for
0 < A < Ag. The proof of the main result is based on the Krasnosel’skii type fixed point

theorem.
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FEHIHEL, Dunninger #1 Wang [1] 85T 7 W1~ Zfr &4t

u’(t) + Aa(t) f(u(t),v(t)) =0, te(0,1),
V" (t) + Ab(t) g(u(t),v(t)) =0, te(0,1),
u(0) = u(1) =0,
v(0) =v(1) =0

(1.1)

EfREBIAFEAETE, o N RIEZ L f, g: [0,+00) x [0,4+00) — (0,+00) EL H AR, a, b: [0,1] —
[0, +-00) 4L, IE FHE LA SR EEIS A T R 455

EIRA [1]ERBE R Z oL

(H) foo = lim 100

(u,v)—oc0 U+ V

(H2) goo = lim M =

(u,0)—oc0 U+ V

= AT /N, R (1.1) AR — AN IR, 3X — S5 R W, AR IE M AR 2L, AR TR 3R fa
LIS 2 DAPRIE IE AR IR A7 FE 1.

)

SR, FESEBR R A, ARG TUA] REB AR, 5 0042 SUVF £(0) < O I, 1228 Il AR AR g~ I i e
FAZ o Y PR AR T2 o v D B KA R B AN P P, PR X 1) A P T BE AR, IR ik~ 1 () R ot ) A7 AE
PEREFURE R A%, 1E 2025 4, Rodriguez-Lépez [2] 5T T W R R4

—o(t)" = g(t,u(t),v(t)), te(0,1), (1.2)
u(0) = u(1) =0,
v(0) = v(1) =0

FRAAFAERE, Hodr £ 2 [0,1] x (0, +00) x R = (0, +00) 5 g:[0,1] x (0, +00) x R — RIZELL. 8 LR
fif 772 Krasnosel'skii Agl &g 2, K15 7 10 & (1.2) il (I AA7EPE 45

1 L T S HL AT B AR AR m AR e KRR R L e e e R R AR R T A VR
{H, ERYI BRI 7, E AR N7 — Sk 20 0. SR, FEM A S A RS Y I, Allee
RO S BT T2 I A R 98 4 2 D i, T 20 el 1] P LE S AT b A 8 1 0 B i A MR G, 3K IR R A
A (A3). (A4) HIBLSERIA.

IE I RS FUE T WL T Su (3] 5 Liu [4], SCEk (3] FIAAS) i Eoe B L T — M
P IERGEIEMRIAAAENE; STHR [4] WA X AR L S0 S s BRI 7T RE 33 7 A1 7%, T8 i AR B AR 7
o IE ] RV A D 7 3 D 1P SR . IR Le TARRIR SIS HON, K1 R AE [ 52 U7 12 1 45t IR A
AAAERITE 7 AT

fE1537F E 1972, Dunninger f1 Wang [1] Frff 58 I AEL VLTI £, g $53E 1, M Rodriguez-Lépez [2]
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—u Aa

) = Nb(t)g(ult),o(1)), € (0,1),
u(0) = u(l) =

v(0) =v(1)

IERRRAAAENE, b X > 02— NS 8L ACRRE:

)

0
0

(A1) a, be L'(0,1), a(t) > 0,b(t) > 0, ae., te|0,1].

(A2) f, g:[0,+00) x [0, 400) = RIS, WEE uy < ug, vy < v2, H

fur,v1) < fug, v2), g(u1,v1) < g(ug, vz).
(A3) lim fluv) = 00, lim 9(u,v) = 0.
utv—oo U+ UV utv—oo U + VU

(A4) f71E q € LY(0,1), q(t) > 0, 13

ARSI L E SRR

EIE 1.1 i (A1)-(A4) BOL, MIAFAE—NHEL N > 0, 520 < X < Ao B, i)l (1.1) 2=/
FAE— AN IEMR (ux,vy), BN — 07 B, uy, vy 78 (0, 1) BEREE FIXE L2 uy — oo, vy — 0.

2. MR 5|12
4 E = C0,1] x C[0,1], fEH %L
1, )]0 = max{||ulloc, [[v]lc }

TR Banach 258, id Y = LY(0,1) FIyaECn || - ||.
]/ (1.1) SEAN T A5 T A2

—/\/ G(t,s)a(s)f(u(s),v(s))ds, (2.1)

v(t) = )\/0 G(t, s)b(s)g(u(s),v(s))ds,
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s(1—1¢), 0<s<t<l,
G(t,s) =
t(l—s), 0<t<s<1,
HLi 2 DU B A T
Gt s) < Gls,5) = s(1 — 5) < i tse o], (2.2)
s(1—s) 3
Glt,s) > =2, te [4 4]56[01}
1 13
Glt,s)> 7o tse [4 4} (2.3)

EXHTFT:E—ERN

T(u,v)(t) = (T1(u,v)(t), To(u,v)(t)), te[0,1],

T (u,v)(t) = )\/0 G(t, s)a(s)f(u(s),v(s))ds,

To(u,v)(t) = )\/0 G(t, s)b(s)g(u(s),v(s))ds.
513 2.1 T:F— ERESESLHET.

WERR B a, f AT G(t,s) BIESME AT F1 Ty & 22, RIEE A3 Ty &S, R T R ELLHE T FIET :

E - EREHET WS Cc E&HME, J”J??TB > 0, fFERMNTE (u,v) C S, A [|(u,v)] < B,
H f, g BRESLE T, fAE— N C, 15

la(s)f (u(s), v(s))| < Ca(s) € L'(0, 1),

[b(s)g(u(s),v(s))| < Cb(s) € L(0,1),

Ty 0) (1) = 'A [ ettt stuts) sas

< AC|ally,

L || (u, 0) () [ oo

< \COlla||y, # T (B) /& —80f 4. [FIB AL Ty(B) & — 80 74, Wi T(B)
e 8UH AR
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B, FAERE ty, ta € [0,1] (8, < t2), B

ﬂ@@@)fmth—\/Gm,<wm@ L/Gm a(s) £ (u(s), v(s)ds

]/ (tr,5) — Gts, 5)] a(s) f(u(s), v(s))ds
<A0|a|1/0 IG(t, ) — Glta, 5)| ds,

KA G(t, s) 7E[0,1] x [0,1] FIES:, MHER e > 0, FES > 0, G |t, —to| < 5B, H

3

G(t1,s) — G(t2,9)| < ———,
| (1 ) (2 )‘ )\CHaHl

PRl

IEWWWQ—HWWWMSAQMMAIﬂ%@—GwﬁWk

[
< )\C||CL||1 . W =g,

XRPT(B) &S EIESLE, A ETy(B) A5 EIESLE, MM T(B) /&% %S4, HArzela-
Ascoli EH, T : E — E &5 1, #him e Hi 1.

I3 2.2 Hpt)=t(1—1t),t€[0,1]. Bk, ks €Y Hky, ko > 0,u, v e C[0,1]NC%0,1) 3 &

u”(t) < ki(), te(0,1),
u(0) 20, wu(l) >0,

v"(t) < ka(t), te(0,1),
v(0) >0, wv(1)>=0.

#i ullo > 2K l[1; 0]l > 2llk2ll B [[uflo = [w(7)], [[v]lc = [v(n)], W u(r) = 0,0(n) >0 H
u(t) = (llullss = 2llkull)p(t), € 0,1],
v(t) = (vl = 2llkall)p(t), € 0,1].

MERR B w SR fE )

=), te (1),
w(0) =w(l) =0
e —fi2, U )
:/ G(t,s)ki(s)ds
0
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1 (2.2) A[ 75 )
0 < wi(t) < plt) / ka(s) ds = [kl p(t) < Ikl
0

_y// 2 0, te (07 1)7
y(0) >0, y(1) >0,

Ly 1E [0, 1] A2 eR 2, AT
y(0) = Iyl p(®), ¢ <[0,1].

ERE [ylloo = llullo = Iwlloe = llulloe = [lFa[l, T

u(t) = y(t) — w(t)

[1Ylloc p(8) = [l p(2)

(lllose = llEall2)p(t) = llfer |l p(2)
(llloe = 201K l1)p(),

=
>

[F] #E AT e
v(t) = (Ivlle = 2lkall)p(®), £ €[0,1].

BeJa, #u(r) < 0, W Jullo = —u(r) < Jwllo < Rl < 2l|F1ll1, ST E, Hou(r) > 0. [H
M, v(n) = 0.
AT TR

3138 2.3 [15] W E NBanach %A, T : E — EN&ESH T BEAFAEL c E, h # 0FIE
or, RHr # R, 1§13

(a)Fy € EWidy =0Ty, Hd0e(o,1], W |y| #r,

(b)#iy e EWiEy=Ty+&h, HH & >0, M|y # R.
W T AN Ky € B, W2
min{r, R} < ||y|| < max{r, R}.

3. FELERAYUERR
I8 1.1 BYIERR
TR (u, v) ||oo < 7y W34 £ F g BRELEVER I, fAE—DNEEC, > 0, 185 s € (0,1), F

la(s) f(u(s), v(s))| < Cra(s),

[b(s)g(u(s), v(s))| < Crb(s).
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Br > 1, ik
AC:|lally < vy AC||bll1 < 7.

(a) % (u,v) € EH/E (u,v) = 0T (u,v), WAEE 0 € [0, 1] L, W [[(w, v) oo # 7. R [|(u,0)[|oo =
r, WIAE [0, 1] B3R u(t) < r,v(t) <r, TRMMEEt € (0,1)

Ty (u, 0)(8)] < A / G(t, 8)a(s)] fu(s), v(s))|ds
<A / a($)) f(uls), v(s)|ds

1
< )\/ a(s)ds - C,
0

= AC;|ally <,
[ ] 15
T2 (u, v) ()| < AC:|[b]l1 <7
T
1T, v)lloe = max{[|T1(u, v)|oo, [|T2(u, v) [l } <7,
ESJL

1w, 0)[loo = OIT (1, 0)[|oo < T (w,0)lloe <1,

0% ||(u, v)||oo = r FJE. BRI (a) i 2.
(b) FFAEFW B Ry > r, ¥ (u,v) € E, # (u,v) = T(u,v) + (£,€), B h = (1,1) € B, H P ¢ >0,
m‘” (’U,*f,U*f) :T(U,U),H

ut) — €= A / G(t, s)a(s) f(u(s), v(s)) ds,

o(t) — €=\ / G(t, 3)b(s)g(u(s), v(s)) ds,

)
—u" = Aa(t) f(u,v), te(0,1),

u(0) = u(1) = £ >0,

{ —v" = Ab(t)g(u,v), te(0,1),
v(0) =v(l)=¢>0.

FH (A4) A4
Aa(t) f(u(t),v(t)) = —Aq(t)a(t) =: —ki(t),

Nb(8)g(u(t), v(t)) > ~Aq(D)b(t) = —ka(0),
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RIS 2.2, A [Julloo = 2[[Eall, [[0]loo > 2([Kall1 B

u(t) = ([lullse — 2[lk1ll1) p(8), ¢ €[0,1],

(3.1)
v(t) = (vl = 2[lk2[l1) p(t), t € [0,1].
£
3/4 3/4
Cy = min (/1/4 a(s) ds, /1/4 b(s) ds) > 0,

WRHE XA (A2), M
flu,v) = £(0,0), g(u,v) = g(u,0),

HBE— BT (A3) BRAE
ILm f(UU, v) = 00, li_}rn @ = 00. (3.2)

MR (A3) FHE ARG AT 27 G, 75 2L M Te 70 K Ry, A6 IR T A |ag]|

Allbglly By DTER, 3 — T AR SR f, g RO S MEE i 9 B 4 I s ). Bkt B Ry > 0 HLii
il

Ry > max{4\||aql||1, 4\||bg|1, 167},

AC‘Jf( ,3RA) > max (8| ag||1, 32r),

AC 3R
69 < 32A 0) > max (8A[|bg[[1, 327),
H (3.2) R, IXAFIEHL) Ry AFAE.

H

B (u, 0)[loo = Rx, AR, NGB (u, 0) [l oo = Jlulloo. HRE (3.1) 43

) > 1=y > 2= oy, 0|13,
IR, s € [1,3], B (2.3) /I3

3/4

G(t g(u(s),v(s))ds
b (), 0(s)) +/

=\ o G(t, s)b(s)g(u(s), v(s))ds)
g (3|u||oo

(
&l
o

3/4 1
; b(s )dS—/O b(s)q(s)ds)

DE mn) (3:3)
(”g“,)—wmm
S )\Cg

3| u| oo
Z 55 > 4 , 167),
3 g( % ,0 max (4\||bql|1, 167)

3||u||oo

L
16
G

16
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AT AC 31[o 13
> 0 Vl|loco L9 4
) > s (0250 e [13). (3.4
HX37 (3.3) 1 (3.4) 15
ACy 3ACo /3l
— <
32 f<0’ 1024g< 32 0) ) <l

T AT A5
o 3|ul| oo
(03500 (%50)
[lloo ppYes

(3.5)

i (3.2) AT A, 4

U] oo —> 00 Bf
3llulloo
7 (*5=0)

3llulloo
32

— 00,

Mt

1024 32
4545 (3.2) M f BOZRAFAIAN, 2 |uloo — co i, A% (3.5) MLl T3, Bk, 35 Ry AL

3)\00 SR)\ 32R}\
/ (O’ 10247 (:’)2’0)) Y

3)\00 3R)\ 32R/\
9(1024f<0’32) ’0> Yo

WAAAT ||ulloo 7 R, SR JE. DI (b) i AL

3NC 3||u|| o
by (k= 0) - o

W 51 B 2.3 AT AL, T AFAEAE AL (ua, va), AT < [[(ua,va)lle < Ra. FIE, A — 0T,
[ualloe = 00, [[vallsc — 00, BB [|(ux, vx)lloe = llualoc, H (2.1) FI4F

[urlloo < Allallrf (luallse, [loallo),

PR

2l oo r
U v > > ,
f(” /\||007|| >\||OO) = )\Haul )\HaHl

H(A3) ATAL 24X — 07, Junlloo + [vallee = 00, X [[valloe < [|unlloos ATEA |un]leo — oo FIEE, 21k
"I«& ||(’U/,\,U)\)||Oo = ||U)\||oo Hﬂ_, EEJ:J‘&VBEEEM% ||v)\||oo — OQ. LH: (’LL)\,’U)\) %I‘ﬂ@ (11) E‘J#/I\IE%,
FEEHMN = 0T B, uy, vp 7E (0,1) FUEREE T XA B3l 2 uy — oo, vy — oo, EH 1.1 FIIE 52 L.

0

EEUH

X H AR 2 BT B H (ki 5 12461036).

DOI: 10.12677/pm.2026.1610218 124 PR E


https://doi.org/10.12677/pm.2026.1610218

piE7

Pl

S22 3R

[1] Dunninger, D.R. and Wang, H. (2000) Multiplicity of Positive Radial Solutions for an Elliptic
System on an Annulus. Nonlinear Analysis: Theory, Methods & Applications, 42, 803-811.
https://doi.org/10.1016/s0362-546x(99)00125-x

[2] Rodriguez-Lépez, J. (2024) Hybrid Localization for Nonlinear Systems: Lower/Upper Solution
and Krasnosel’skii Fixed Point Theorem Techniques. Monatshefte fir Mathematik, 206, 949-
955. https://doi.org/10.1007 /s00605-024-02026-1

[3] Su, H., Liu, L. and Wu, Y. (2009) Positive Solutions for a Nonlinear Second-Order Semipositone
Boundary Value System. Nonlinear Analysis: Theory, Methods € Applications, 71, 3240-3248.
https://doi.org/10.1016/j.na.2009.01.201

[4] Liu, L., Zhang, X. and Wu, Y. (2007) On Existence of Positive Solutions of a Two-Point
Boundary Value Problem for a Nonlinear Singular Semipositone System. Applied Mathematics
and Computation, 192, 223-232. https://doi.org/10.1016/j.amc.2007.03.002

[5] Cheng, X. and Zhong, C. (2005) Existence of Positive Solutions for a Second-Order Ordinary
Differential System. Journal of Mathematical Analysis and Applications, 312, 14-23.
https://doi.org/10.1016/j.jmaa.2005.03.016

[6] Cheng, X. and Yan, X. (2012) A Multiplicity Result of Positive Solutions for a Class of Multi-
Parameter Ordinary Differential Systems. Acta Mathematicae Applicatae Sinica, English Se-
ries, 28, 653-662. https://doi.org/10.1007/s10255-012-0180-4

[7] Cheng, X. (2008) Existence of Positive Solutions for a Class of Second-Order Ordinary D-
ifferential Systems. Nonlinear Analysis: Theory, Methods & Applications, 69, 3042-3049.
https://doi.org/10.1016/j.na.2007.08.074

[8] Abebe, A., Chhetri, M., Sankar, L. and Shivaji, R. (2014) Positive Solutions for a Class of
Superlinear Semipositone Systems on Exterior Domains. Boundary Value Problems, 2014,
Article No. 198. https://doi.org/10.1186/s13661-014-0198-7

[9] Agarwal, R.P. and O’Regan, D. (1998) A Coupled System of Boundary Value Problems. Ap-
plicable Analysis, 69, 381-385. https://doi.org/10.1080/00036819808840668

[10] Chhetri, M. and Girg, P. (2018) Superlinear Elliptic Systems with Reaction Terms Involving
Product of Powers. Applied Mathematics Letters, 75, 121-127.
https://doi.org/10.1016/j.am1.2017.07.005

[11] Quittner, P. (2022) Liouville Theorem and a Priori Estimates of Radial Solutions for a Non-
Cooperative Elliptic System. Nonlinear Analysis, 222, Article ID: 112971.
https://doi.org/10.1016/j.na.2022.112971

[12] Yang, J. and Wei, Z. (2009) Existence of Positive Solutions of Sturm-Liouville Boundary Value

Problems for a Nonlinear Singular Second Order Differential System with a Parameter. Journal

DOI: 10.12677/pm.2026.1610218 125 i


https://doi.org/10.1016/s0362-546x(99)00125-x
https://doi.org/10.1007/s00605-024-02026-1
https://doi.org/10.1016/j.na.2009.01.201
https://doi.org/10.1016/j.amc.2007.03.002
https://doi.org/10.1016/j.jmaa.2005.03.016
https://doi.org/10.1007/s10255-012-0180-4
https://doi.org/10.1016/j.na.2007.08.074
https://doi.org/10.1186/s13661-014-0198-z
https://doi.org/10.1080/00036819808840668
https://doi.org/10.1016/j.aml.2017.07.005
https://doi.org/10.1016/j.na.2022.112971
https://doi.org/10.12677/pm.2026.1610218

PUEA=

of Applied Mathematics and Computing, 34, 129-145.
https://doi.org/10.1007/s12190-009-0312-z

[13] do O, J.M., Lorca, S. and Ubilla, P. (2005) Local Superlinearity for Elliptic Systems Involving
Parameters. Journal of Differential Equations, 211, 1-19.
https://doi.org/10.1016/j.jde.2004.04.013

[14] Dunninger, D.R. and Wang, H. (1997) Existence and Multiplicity of Positive Solutions for
Elliptic Systems. Nonlinear Analysis: Theory, Methods & Applications, 29, 1051-1060.
https://doi.org/10.1016/50362-546x(96)00092-2

[15] Deimling, K. (1985) Nonlinear Functional Analysis. Springer.
https://doi.org/10.1007/978-3-662-00547-7

DOI: 10.12677/pm.2026.1610218 126 HibH


https://doi.org/10.1007/s12190-009-0312-z
https://doi.org/10.1016/j.jde.2004.04.013
https://doi.org/10.1016/s0362-546x(96)00092-2
https://doi.org/10.1007/978-3-662-00547-7
https://doi.org/10.12677/pm.2026.1610218

	1 引言及主要结果
	2 预备知识及引理
	3 主要结果的证明

