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1 Introduction

This paper is devoted to the study of existence of positive solutions for a
class of semilinear elliptic systems of the form:

(I)







−∆u+ u = g(v), u > 0 in Ω,

−∆v + v = f(u), v > 0 in Ω,

where (u, v) ∈ H1
0 (Ω) ×H1

0 (Ω) and Ω is an unbounded domain in R
N .

The basic assumptions on the functions f and g are
(H1) f, g ∈ C(R,R), with f(t) = g(t) = 0 for t ≤ 0, f(t) > 0 and g(t) > 0

for t > 0. Both F (t) =
∫ t

0
f(s)ds and G(t) =

∫ t

0
g(s)ds are increasing and

strictly convex in t.

(H2) lim
t→0+

f(t)
t

= 0 and lim
t→0+

g(t)
t

= 0.

(H3) There exists a constant d > 0 such that f(t) ≤ d(1 + tp) and g(t) ≤
d(1 + tq) for all t ∈ R

+, where 1 < p, q < N+2
N−2 if N > 2 and 1 < p < ∞ if

N = 1, 2.
(H4) There exists constants α, β with p+ 1 < α ≤ 2p and q+ 1 < β ≤ 2q

such that 0 < αF (t) ≤ tf(t) and 0 < βG(t) ≤ tg(t) for t > 0.
Figueiredo and Yang [12] had shown that the existence of a ground state

solution for the problem

−∆u+ u = vq, − ∆v + v = up in R
N , where 1 < p, q <

N + 2

N − 2
,

by using spectral family theory of non-compact operator to find a suitable
linking structure for the associated functional. In this paper, we establish


