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Abstract. In this article, we establish the existence of at least one non-trivial classical

solution for a nonlinear boundary value problem on the half-line. We use the variational

methods for smooth functionals defined on reflexive Banach spaces.
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1 Introduction

Boundary value problems on the half-line occur naturally in the study of
radially symmetric solutions of nonlinear elliptic equations [11] and various
physical phenomena [14], such as unsteady flow of gas through a semi-infinite
porous media, the theory of drain flows, plasma physics and in determining
the electrical potential in an isolated neutral atom. For some general and
recent works on the theory of boundary value problems of differential equa-
tions on the half-line, we refer the reader to [4, 10, 15, 16, 21]. Gomes and
Sanchez [10], by using a variational method and critical point theory, studied
the existence of solutions for the following equations:

−u′′(t) + p(t)u(t) = q(t)h(u(t)) a.e. t ∈ [0,∞)

u(0) = 0

limx→∞ u(x) = 0.

By establishing special Banach spaces, the authors proved the existence of
solution for this problems. However, the general theory on the semi-infinite
interval is not well developed and most of the known results require rather


