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Abstract

By use of a functional analytic method it is proved that a general class of second order nonlinear differential equations
has analytic bounded solution of the form gðnÞ ¼

P1
n¼1AnðnT Þ

n�1; jnj < T ; T > 0. Such a solution is determined in a
unique way, once the initial values g(0) and g 0(0) are given, by a recurrence relation that the coefficients An satisfy. This
general class includes the Lienard equation as well as an equation related to the Burgers–KdV equation, both of which
are derived when seeking travelling wave solutions of the corresponding partial differential equations. By the method
used in this paper all the solutions of these two equations that were found in two recent papers, are also derived here.
Moreover, it is proved that they are analytic, absolutely convergent and a bound for each one of them is provided.
� 2006 Elsevier Ltd. All rights reserved.

1. Introduction

During the last decades much attention has been given and many papers have appeared regarding travelling wave
solutions and solitary solutions (which are travelling waves with some additional characteristics) of partial differential
equations. This is due not only to strictly mathematical reasons, but also to many and significant physical problems
where such kind of solutions are observed or desired.

When one seeks for travelling wave solutions u of a suitable partial differential equation of e.g. two variables: the
spatial variable x and the time variable t, they seek for solutions of the form

uðx; tÞ ¼ gðx� mtÞ ¼ gðnÞ; ð1:1Þ

where n = x � mt and the constant m denotes the speed of the wave propagation. In this way the partial differential equa-
tion is reduced to an ordinary differential equation of the unknown function g(n).

For example consider the Burgers–KdV equation

ut þ cuux þ Guxx þ suxxx ¼ 0; u ¼ uðx; tÞ; ð1:2Þ
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