Accepted Manuscript

Multiplicity results and qualitative properties for Neumann semilinear elliptic
problems

Oscar Agudelo, Santiago Correa, Daniel Restrepo, Carlos Vélez

PIL: S50022-247X(18)30656-5
DOI: https://doi.org/10.1016/j.jmaa.2018.07.066
Reference: YIMAA 22457

To appear in: Journal of Mathematical Analysis and Applications

Received date: 5 March 2018

MATHEMATICAL

ANALYSIS AND
APPLICATIONS

Eelilons: s

Givision

usociale Edilors:

Please cite this article in press as: O. Agudelo et al., Multiplicity results and qualitative properties for Neumann semilinear

elliptic problems, J. Math. Anal. Appl. (2018), https://doi.org/10.1016/j.jmaa.2018.07.066

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are
providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final form. Please note that during the production process errors may be discovered which could

affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jmaa.2018.07.066

Multiplicity results and qualitative properties for Neumann semilinear
elliptic problems

Oscar Agudelo®*, Santiago Correa®, Daniel Restrepo®, Carlos Vélez"

®Department of Mathematics and NTIS, Faculty of Applied Sciences, University of West Bohemia in Pilsen
Univerzitni 22, 306 14 Plzen, Czech Republic.
bEscuela de Matemdticas, Universidad Nacional de Colombia Sede Medellin, Medellin, Colombia.

Abstract

In this paper we establish the existence of multiple ordered classical solutions for Neumann semili-
near elliptic problems and provide qualitative information about them. No symmetry assumptions
are required neither on the nonlinearity nor on the domain. For some results, the growth of the
nonlinearity at infinity is arbitrary. We also consider the cases when the nonlinearity is either
superlinear or aymptotically linear with strong resonances. Extensive use is made of the Mountain
Pass Theorem and Leray-Schauder topological degree.
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1. Introduction

In this paper we study existence of multiple nontrivial solutions and qualitative properties for the
boundary value problem (BVP)

—Au=f(u) in Q
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where O € RY (N > 1) is a smooth and bounded domain with outer unit normal vector
v 00 — SN=1 the operator A is the Laplace operator and f : R — R is a continuously
differentiable function.

Let
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be the sequence of eigenvalues of —A in Q with homogeneous Neumann boundary condition.
For simplicity, from now on, we will denote by o(—Ay) the set {A1, Ao, ...A\ps,...}. In order to

describe some previous results, set f'(+o0) := lim @ and f'(—o0) := lim @, so that f is
t—+00 t——o00

asymptotically linear if and only if f'(£o0) € R.
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