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a b s t r a c t

We study the existence, boundary behavior and uniqueness of solutions for the singular
elliptic system −∆u = u−pv−q, −∆v = u−rv−s, u > 0, v > 0, x ∈ Ω, u|∂Ω = v|∂Ω = 0,
where Ω is a bounded domain with smooth boundary in RN , p, s ≥ 0 and q, r > 0. Our
results are obtained in a range of p, q, r, s different from those in [M. Ghergu, Lane–Emden
systems with negative exponents, J. Funct. Anal. 258 (2010) 3295–3318].

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Consider the following singular semilinear elliptic system:
−1u = u−pv−q, in Ω,

−1v = u−rv−s, in Ω,
u > 0, v > 0, in Ω,
u|∂Ω = v|∂Ω = 0,

(1.1)

where Ω is a bounded domain with smooth boundary in RN , p, s ≥ 0, q, r > 0.
In [1], Ghergu first established the existence, non-existence, C1-regularity and uniqueness of classical solutions (in

C2(Ω) ∩ C(Ω̄)) in terms of p, q, r and s. Specifically, he showed the following results.

Lemma 1.1 (Non-Existence). Let p, q, r, s satisfy one of the following conditions:

(i) r min{1, 2−q
1+p } ≥ 2;

(ii) qmin{1, 2−r
1+s } ≥ 2;

(iii) q > max{1, r − 1}, 2r > (1 − s)(1 + p) and q(1 + p − r) > (1 + p)(1 + s);
(iv) s > max{1, q − 1}, 2q > (1 − p)(1 + s) and r(1 + s − q) > (1 + p)(1 + s).

Then the system (1.1) has no solutions.
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