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Abstract

We consider a semilinear elliptic problem with Robin boundary condition and an indefinite and unbounded
potential. The reaction term is a Carathéodory function exhibiting linear growth near ±∞. We assume that
double resonance occurs with respect to any positive spectral interval. Using variational tools and critical
groups, we show that the problem has a nontrivial smooth solution.
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1. Introduction

Let Ω ⊆ RN be a bounded domain with a C2-boundary ∂Ω. We study the semilinear Robin problem:

−∆u(z) + ξ(z)u(z) = f(z, u(z)) in Ω,
∂u

∂n
+ β(z)u = 0 on ∂Ω, (1)

where ξ ∈ Ls(Ω), with s > N , is in general indefinite (i.e., sign-changing). The reaction term f(z, x) is
a Carathéodory function (i.e., ∀x ∈ R, z → f(z, x) is measurable and, for a.a. z ∈ Ω, x → f(z, x) is
continuous). We assume that for a.a. z ∈ Ω, f(z, ·) exhibits linear growth near ±∞ and asymptotically as5

x → ±∞ the quotient f(z,x)
x stays in any positive spectral interval [λ̂m, λ̂m+1] (i.e., λ̂m > 0) with possible

interaction (resonance) with both endpoints λ̂m, λ̂m+1. So (1) has a “double resonance” feature. In the
boundary condition, ∂u

∂n denotes the normal derivative of u ∈ H1(Ω) defined by extension of the continuous

linear map C1(Ω) 3 u → ∂u
∂n = (∇u, n)RN , with n(·) being the outward unit normal on ∂Ω. The boundary

coefficient β ∈ W 1,∞(∂Ω) and satisfies β(z) ≥ 0 ∀ z ∈ ∂Ω. If β = 0, we get the usual Neumann problem.10

Recently there have been existence and multiplicity results for semilinear elliptic equations with general
potential; see [9, 13] (Dirichlet problems), [5, 11] (Neumann problems) and [3, 6, 12, 14] (Robin problems).
None of the aforementioned works covers the double resonance situation. We prove the existence of a
nontrivial smooth solution, using variational tools together with Morse theory (critical groups).

2. Mathematical Background15

Let X be a Banach space. By X∗ we denote its topological dual and by 〈·, ·〉 the duality brackets for the
pair (X∗, X). Given ϕ ∈ C1(X,R), we say that ϕ satisfies the “Cerami condition” (“C-condition” for short),

∗Corresponding author
Email addresses: npapg@math.ntua.gr (Nikolaos S. Papageorgiou), calogero.vetro@unipa.it (Calogero Vetro),

francesca.vetro@unipa.it (Francesca Vetro)

Preprint submitted to Journal of LATEX Templates January 4, 2017

*Manuscript
Click here to view linked References



Download English Version:

https://daneshyari.com/en/article/5471715

Download Persian Version:

https://daneshyari.com/article/5471715

Daneshyari.com

https://daneshyari.com/en/article/5471715
https://daneshyari.com/article/5471715
https://daneshyari.com

