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a b s t r a c t

The aim of this paper is to study the Fuc̆ik spectrumof the p-Laplacianwith Robin boundary
condition given by

−∆pu = a(u+)p−1
− b(u−)p−1 inΩ,

|∇u|p−2 ∂u
∂ν

= −β|u|p−2u on ∂Ω,

where β ≥ 0. If β = 0, it reduces to the Fuc̆ik spectrum of the negative Neumann
p-Laplacian. The existence of a first nontrivial curve C of this spectrum is shown and we
prove some properties of this curve, e.g., C is Lipschitz continuous, decreasing and has a
certain asymptotic behavior. A variational characterization of the second eigenvalue λ2 of
the Robin eigenvalue problem involving the p-Laplacian is also obtained.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

The Fuc̆ik spectrum of the negative p-Laplacian with a Robin boundary condition is defined as the set Σp of (a, b) ∈ R2

such that
−∆pu = a(u+)p−1

− b(u−)p−1 inΩ,

|∇u|p−2 ∂u
∂ν

= −β|u|p−2u on ∂Ω,
(1.1)

has a nontrivial solution. Here the domainΩ ⊂ RN is supposed to be bounded with a smooth boundary ∂Ω . The notation
−∆pu stands for the negative p-Laplacian of u, i.e., −∆pu = −div(|∇u|p−2

∇u), with 1 < p < +∞, while ∂u
∂ν

denotes the
outer normal derivative of u and β is a parameter belonging to [0,+∞). We also denote u±

= max{±u, 0}. For β = 0, (1.1)
becomes the Fuc̆ik spectrum of the negative Neumann p-Laplacian. Let us recall that u ∈ W 1,p(Ω) is a (weak) solution of
(1.1) if∫

Ω

|∇u|p−2
∇u · ∇vdx + β

∫
∂Ω

|u|p−2uvdσ =

∫
Ω

(a(u+)p−1
− b(u−)p−1)vdx, ∀v ∈ W 1,p(Ω). (1.2)

If a = b = λ, problem (1.1) reduces to

−∆pu = λ|u|p−2u inΩ,

|∇u|p−2 ∂u
∂ν

= −β|u|p−2u on ∂Ω,
(1.3)
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