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a b s t r a c t

In this paper, we study the semilinear p-Laplacian system with critical growth terms in
boundeddomains. By using theNeharimanifold and variationalmethods,weprove that the
system has at least two positive solutions when the pair of the parameters (λ, µ) belongs
to a certain subset of R2.
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1. Introduction

In this paper, we consider the multiplicity results of positive solutions of the following semilinear p-Laplacian system:
−∆pu =

1
p∗

∂F(x, u, v)
∂u

+ λ|u|q−2u inΩ,

−∆pv =
1
p∗

∂F(x, u, v)
∂v

+ µ|v|q−2v inΩ,

u > 0, v > 0 inΩ,
u = v = 0 on ∂Ω,

(1.1)

where ∆pu = div(|∇u|p−2
∇u) is the p-Laplacian operator, 0 ∈ Ω is a bounded domain in RN with smooth boundary ∂Ω ,

F ∈ C1(Ω × (R+)2, R+) is positively homogeneous of degree p∗(p∗
=

pN
N−p denotes the Sobolev critical exponent.), that

is, F(x, tu, tv) = tp
∗

F(x, u, v)(t > 0) holds for all (x, u, v) ∈ Ω × (R+)2,

∂F(x,u,v)

∂u , ∂F(x,u,v)
∂v


= ∇F . We assume that

1 < q < p < N , λ > 0, µ > 0.
In recent years, there have been many papers concerned with the existence and multiplicity of positive solutions for

semilinear elliptic problems. Results relating to these problems can be found in Wu [1–3], Garcia-Azorero et al. [4], Furtado
and Paiva [5], and the references therein.

Brown and Wu [6] considered the following semilinear elliptic system:
−∆u + u =

α

α + β
f (x)|u|α−2u|v|β inΩ,

−∆v + v =
β

α + β
f (x)|u|α|v|β−2v inΩ,

∂u
∂n

= λg(x)|u|q−2u,
∂v

∂n
= µh(x)|v|q−2v on ∂Ω,

(1.2)

∗ Corresponding author.
E-mail addresses: shenying99@126.com (Y. Shen), jihuiz@jlonline.com (J. Zhang).

0362-546X/$ – see front matter© 2010 Published by Elsevier Ltd
doi:10.1016/j.na.2010.06.066

http://dx.doi.org/10.1016/j.na.2010.06.066
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:shenying99@126.com
mailto:jihuiz@jlonline.com
http://dx.doi.org/10.1016/j.na.2010.06.066

