
Nonlinear Analysis 74 (2011) 3055–3064

Contents lists available at ScienceDirect

Nonlinear Analysis

journal homepage: www.elsevier.com/locate/na

Existence of solutions for a class of singular quasilinear elliptic
resonance problems✩

Gao Jia ∗, Dong Sun
College of Science, University of Shanghai for Science and Technology, Shanghai 200090, PR China

a r t i c l e i n f o

Article history:
Received 28 July 2010
Accepted 2 November 2010

MSC:
35H30
35J50
65L60

Keywords:
Weighted Sobolev space
Quasilinear elliptic equation
Resonance
∗-relationship

a b s t r a c t

Thepaper concerns a resonance problem for a class of singular quasilinear elliptic equations
in weighted Sobolev spaces. The equation set studied is one of the most useful sets of
Navier–Stokes equations; these describe the motion of viscous fluid substances such as
liquids, gases and so on. By using Galerkin-type techniques, the Brouwer fixed point
theorem, and a new weighted compact Sobolev-type embedding theorem established by
Shapiro, we show the existence of a nontrivial solution.
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1. Introduction

In recent years, the existence of solutions for quasilinear elliptic resonance problems has been extensively studied, and
many fruitful results have been obtained. One can refer to [1–7]. For example, in [6], Berestycki and Figueiredo considered
a weak solution to the following Dirichlet problem inW 1,2

0 (Ω):
−1u = λ1u − au−

+ g(u) + f (x), x ∈ Ω,
u = 0, on ∂Ω.

(P1)

Also Rumbos in [7] discussed the existence of a nontrivial solution for a more complicated quasilinear elliptic equation in
Sobolev space H1

p,ρ(Ω, Γ ):
Qu = λ1uρ − a(x, u)u−ρ + g(x, u)ρ + h, x ∈ Ω,
u = 0, on ∂Ω

(P2)

where

Qu = −

N−
i,j=1
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+ ρcu.
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