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a b s t r a c t

In this paper, we consider the following nonlinear eigenvalue problems for the p-Laplacian:

− div

a(x)|∇u|p−2

∇u


= λ f (x, u) + µ g(x, u) in Rn

λ, µ > 0, lim
|x|→∞

u = 0,

where 1 < p < n, λ, µ > 0, a is a measurable bounded function, and f and
g are nonlinearities having subcritical growth with respect to u. We prove multiple
nontrivial solutions using a recent principle of Ricceri (2009) [10]. A regularity result is
also established.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

In this work, we study the following nonlinear problem:
−div(a(x)|∇u|p−2

∇u) = λ f (x, u) + µ g(x, u) in Rn

λ, µ > 0, lim
|x|→∞

u = 0, (1.1)

where 1 < p < n, λ, µ > 0 are parameters, f (x, t) and g(x, t) are two functions having subcritical growth with respect to t ,
and a is a measurable function such that a ∈ L∞(Rn) with essinfa > 0. More precisely, we assume that f is a Carathéodory
function satisfying the following condition:

|f (x, t)| ≤ m(x)|t|γ ∀x ∈ Rnand ∀t ∈ R, (1.2)

where m is a positive function such that m ∈ L
p∗

p∗−1 (Rn) ∩ L
ν

ν−1 (
p∗

P∗−(γ+1) )
(Rn), with p < γ + 1 < ν < p∗, where p∗ denotes

the critical Sobolev exponent, i.e., p∗
=

np
n−p .

Regarding the function g = g(x, t), it is assumed to be ameasurable function (itmay be a higher-order term)with respect
to x in Rn for every t in R, and it is continuous with respect to t in R for almost every x in Rn such that there exists a positive
function h satisfying

sup
(x,t)∈Rn×R\{0}

|g(x, t)|
h(x)|t|r

< +∞, (1.3)
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