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Abstract. Let 𝑁 ≥ 2 and 𝒟 ⊂ ℝ𝑁−1 be a bounded domain with a smooth boundary
∂𝒟. In this paper, we consider the existence of homoclinic solutions for nonlinear elliptic
problem {

Δ𝑢+ 𝑔(𝑥, 𝑢) = 0 in ℝ×𝒟
∂𝑢
∂𝜈

= 0 on ∂(ℝ×𝒟),

where 𝑔 ∈ 𝐶1((ℝ × 𝒟) × ℝ,ℝ) and 𝜈 denotes the outward pointing normal derivative to

the boundary ∂(ℝ×𝒟) of ℝ×𝒟.
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1 Introduction

Let 𝑁 ≥ 2 and Ω ⊂ ℝ𝑁 be a cylindrical domain, i.e., Ω = ℝ × 𝒟, where
𝒟 ⊂ ℝ𝑁−1 is a bounded domain with a smooth boundary ∂𝒟. In the present
paper, we consider the existence of homoclinic solutions of boundary value
problem {

Δ𝑢+ 𝑔(𝑥, 𝑢) = 0 in Ω
∂𝑢
∂𝜈 = 0 on ∂Ω

(P)

where 𝑔 ∈ 𝐶1(Ω×ℝ,ℝ) and 𝜈 denotes the outward pointing normal derivative
to ∂(ℝ × 𝒟). For 𝑥 ∈ Ω, we set 𝑥 = (𝑥1, 𝑦), where 𝑥1 ∈ ℝ and 𝑦 ∈ 𝒟. We
impose the following conditions on 𝑔 :

(g1) 𝑔(𝑥, 𝑧) ∈ 𝐶1(Ω× ℝ,ℝ) and is 1−periodic with respect to 𝑥1;

(g2) 𝐺(𝑥, 𝑧) =
∫ 𝑧

0
𝑔(𝑥, 𝜏)𝑑𝜏 is 1−periodic with respect to 𝑧.

In [3], Rabinowitz considered the existence of spacially heteroclinic so-
lutions of problem (P) under the assumption (g1), (g2) and an additional
condition


