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Abstract In this paper, we are concerned with the existence and stability of the
- positive solutions of a semilinear elliptic system

— Aufz) = a(z)v(z) + e(x)
— Av(z) = b{zhuP(z) +m(z) o0
= nr=0 ' ' on ot
~ where £} € RY is a bounded domain with smooth boundary 0. It is shown that under
the suitable conditions on 8, u, there exist a stable and an unstable ,I,JDEII:I".'P solutions
for this system if e and m are sufﬁuentlv small in L2,
Key Words  Positive solutions: multiple solutions; stability; semilinear differen-

tial systemns.
Classification 25.J35, 35B32.

1. Introduction

Let ©2 be a bounded domain in RY (N > 2) with smooth boundary 9Q and e, m €
L¥=(€2), e,;n > 0 in 22 and e,7n # 0 in Q. In this paper we are concerned with the
existence and stability for positive solutions of a semilinear differential system

i &ﬁ[;j = a{z)v’(z) + e(z) . ' . (131}
— Au(z) = blz)u(z) + m(z) in 0 e (1.2)
s=v=0 on a0 (1.3)

where a, b € C*(Q) with

&:=mina(z) >0, b:=minb(z)>0
o o0} : 72 ;
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By a positive solution (u,v) of the pmhlem'(l.l)n{l.ﬂ} we mean that (u,v) €
C2(0) x C?(N) and u > 0, v > 0 in .

When e = m = 0 in £, the existence of at least one positive solution of (1.1}
{1.3) has bEEIl studled recently by the author [1] under the suitable assumptions on
d and p. In this paper, we shall show that under the same assumptions on ¢ and p
as in [1] and that [|e|| g, ||m|lr= are sufficiently small, the problem (1.1)-{1.3) has at
least two positive solutions. Moreover, we also study the stability of such solutions.
The existence of positive solutions of such kind of problems has been studied by many
authors, see, for example, [2-6]. In all of these papers, the solutions were obtained by
means of variational l:;rinciples. The advantage of such methods is that the systems
with some kinds of peneral nonlinearities can be handled. The shortcomings of such
approaches are that they can not be easily used to discuss the systems with more
than two equations; and to discuss the stability of solutions, meanwhile can not be
easily used to discuss the existence and stability of the solutions of the corresponding
parabolic systems. In this paper, we use the degree theory to study the existence of
positive solutions of (1.1)-(1.3). Meanwhile, we also deal with the stability of such
solutions. We should mention that our methods in this paper can be used to deal with
the existence and stability of positive periodic solutions of the corresponding parabolic
cdifferential system

% — Au = alt, z)v® +elt.z)
du :
E—&u—btm}u”+mtz} in Ri x§

y=v=0 on Ry xdQ
) =u(t+T), v(t)=v(f+T) in' &
u>0, >0 on Rix{

Our methods of this paper can also be used to deal with the systems with more than
two differential equations. The systems with more general nonlinearities need further

discussion.

2. Existence Results

In this section, we first describe our existence theorem and then use the Leray-

Schauder degree to show the existence of positive solutions. Throughout the rest of
this paper, we set B = C%(Q) x C%(Q), denote by - ||, the norm of L9(2). We denote
K the cone of non-negative functions in E.




