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Abstract. In this paper, a new fixed point theorem is used to investigate the existence of countable
positive solutions of n-point boundary value problem on the half-line. As an application, we give two
examples to demonstrate our results.
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1 Introductions

Recently, boundary value problems (BVPs) on the half-line has become a new im-
portant branch. The motivation for the present work stems from both practical and
theoretical aspects. In fact, boundary value problems (BVPs) on the half-line occur
naturally in the study of radially symmetric solutions of nonlinear elliptic equa-
tions, see [4,10], and various physical and biological phenomena[2,14,17], such as
unsteady flow of gas through a semi-infinite porous media, the theory of drain flows,
plasma physics, in determining the electrical potential in an isolated neutral atom.
There have been many papers investigated the solutions of boundary value problems
on the half-line, see [1,3,7,9,18,19]. However, in all the papers, the authors only
studied two-point boundary value problems. By so far, few results are obtained for
multi-point boundary value problems on the half-line. Furthermore all the results
above are about the existence of no more than five solutions, to the author’s knowl-
edge, there are very few papers concerned with the existence of countable positive
solutions for multiple point BVPs on the half line. In [11], the authors discussed the
existence of countably many positive solutions of n-point boundary value problems
for a p-Laplace operator on the half-line, directly inspired by [11], in this paper,
by using a new fixed point theorem, we study the existence of countable positive
solutions of the following n-point boundary value problem on the half-line

u′′(t) + a(t) f (u(t)) = 0, t ∈ J = [0,+∞], (1)


