
Dynamics of Continuous, Discrete and Impulsive Systems
Series A: Mathematical Analysis 19 (2012) 383-396
Copyright c⃝2012 Watam Press http://www.watam.org

EXISTENCE AND MULTIPLICITY OF
NONTRIVIAL NONNEGATIVE SOLUTIONS FOR A

CLASS OF QUASILINEAR 𝑃−LAPLACIAN
SYSTEMS

Asadollah Aghajani∗, Farajollah Mohammadi Yaghoobi, and Jamileh
Shamshiri

Department of Mathematics, Karaj Branch, Islamic Azad University, Karaj, Iran
∗Corresponding author email: aghajani@iust.ac.ir

Abstract. We consider the existence and multiplicity of nonnegative solutions for the
following nonhomogeneous elliptic system{

−Δ𝑝𝑢+𝑚1(𝑥)∣𝑢∣𝑝−2𝑢 = 1
𝑞
𝑓𝑢(𝑥, 𝑢, 𝑣) + 𝑔𝑢(𝑥, 𝑢, 𝑣) 𝑥 ∈ Ω,

−Δ𝑝𝑣 +𝑚2(𝑥)∣𝑣∣𝑝−2𝑣 = 1
𝑞
𝑓𝑣(𝑥, 𝑢, 𝑣) + 𝑔𝑣(𝑥, 𝑢, 𝑣) 𝑥 ∈ Ω,

with boundary conditions ∣∇𝑢∣𝑝−2 ∂𝑢
∂𝑛

= 1
𝑟
𝜆ℎ𝑢(𝑥, 𝑢, 𝑣) and ∣∇𝑣∣𝑝−2 ∂𝑣

∂𝑛
= 1

𝑟
𝜆ℎ𝑣(𝑥, 𝑢, 𝑣),

where Ω ⊂ ℝ𝑁 is a bounded domain in ℝ𝑁 with smooth boundary ∂Ω, Δ𝑝 denotes the

𝑝-Laplacian operator defined by Δ𝑝𝑢 = 𝑑𝑖𝑣(∣∇𝑢∣𝑝−2∇𝑢), 1 ≤ 𝑞 < 𝑝 < 𝑟 < 𝑝𝑁
𝑁−𝑝

, 𝜆 > 0

and 𝑓, 𝑔 and ℎ are positively homogeneous 𝐶1-functions of degrees 𝑞, 1 and 𝑟, respectively.

By using the fibering maps and the Nehari manifold associated with the Euler functional

for the problem, we prove that there exists 𝜆∗ such that for 𝜆 ∈ (0, 𝜆∗), the above problem

has at least two nontrivial nonnegative solutions.
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1 Introduction

In this paper we deal with the existence and multiplicity of nonnegative
solutions for the following quasilinear elliptic system⎧⎨⎩

−Δ𝑝𝑢+𝑚1(𝑥)∣𝑢∣𝑝−2𝑢 = 1
𝑞 𝑓𝑢(𝑥, 𝑢, 𝑣) + 𝑔𝑢(𝑥, 𝑢, 𝑣) 𝑥 ∈ Ω,

−Δ𝑝𝑣 +𝑚2(𝑥)∣𝑣∣𝑝−2𝑣 = 1
𝑞 𝑓𝑣(𝑥, 𝑢, 𝑣) + 𝑔𝑣(𝑥, 𝑢, 𝑣) 𝑥 ∈ Ω,

∣∇𝑢∣𝑝−2 ∂𝑢
∂𝑛 = 1

𝑟𝜆ℎ𝑢(𝑥, 𝑢, 𝑣) 𝑥 ∈ ∂Ω,

∣∇𝑣∣𝑝−2 ∂𝑣
∂𝑛 = 1

𝑟𝜆ℎ𝑣(𝑥, 𝑢, 𝑣) 𝑥 ∈ ∂Ω,

(1)

where 𝜆 > 0, 1 ≤ 𝑞 < 𝑝 < 𝑟 < 𝑝∗ (𝑝∗ = 𝑝𝑁
𝑁−𝑝 if 𝑁 > 𝑝, 𝑝∗ = ∞ if 𝑁 ≤ 𝑝),

Ω ⊂ ℝ𝑁 is a bounded domain with the smooth boundary ∂Ω, Δ𝑝 denotes the
𝑝-Laplacian operator defined by Δ𝑝𝑢 = 𝑑𝑖𝑣(∣∇𝑢∣𝑝−2∇𝑢), ∂

∂𝑛 is the outer nor-
mal derivative and 𝑚1,𝑚2 ∈ 𝐶(Ω̄,ℝ) are positive bounded functions. Also


