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Resonant nonlinear Neumann problems

with indefinite weight

DIMITRI MUGNAI AND NIKOLAOS S. PAPAGEORGIOU

Abstract. We consider nonlinear Neumann problems driven by the p-Laplacian
plus an indefinite potential. First we develop the spectral properties of such dif-
ferential operators. Subsequently, using these spectral properties and variational
methods based on critical point theory, truncation techniques and Morse theory,
we prove existence and multiplicity theorems for resonant problems.
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1. Introduction

The aim of this paper is to study the existence and multiplicity of solutions for res-

onant nonlinear Neumann problems driven by the p-Laplacian plus an indefinite

potential. To do this, we need to develop the spectral properties of such differen-

tial operators. Thus far, such differential operators were used only in the context

of Dirichlet boundary value problems. In this direction we mention the works of

Cuesta [11], Cuesta-Ramos Quoirin [12], Del Pezzo-Fernandez Bonder [15], Fer-

nandez Bonder-Del Pezzo [16], Leadi-Yechoui [26], Lopez Gomez [32], who deal

only with the eigenvalue problem. On the other hand Birindelli-Demengel [7] study

Dirichlet problems with the p-Laplacian plus an indefinite potential and a superlin-

ear reaction. The study of the corresponding Neumann problems is lagging behind.

We mention the recent semilinear (i.e. p = 2) works of Li [27] and Qian [38] and

the quasilinear (i.e. p > 1) work of Aizicovici-Papageorgiou-Staicu [1]. However,

all the three works consider strictly positive potentials. In [1, 38] the reaction is su-

perlinear, while Li [27] considers a reaction which exhibits an oscillatory behaviour.

Our work is divided into two parts. In the first part we deal with the eigenvalue

problem and we develop the basic spectral properties of the Neumann p-Laplacian

plus an indefinite potential, i.e. of eigenvalue problems having the form





−!pu + β|u|p−2u = λ̂|u|p−2u in $,
∂u

∂n
= 0 on ∂$,
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