
Dynamics of Continuous, Discrete and Impulsive Systems
Series A: Mathematical Analysis 17 (2010) 179-193
Copyright c©2010 Watam Press http://www.watam.org

NEW RESULTS OF PERIODIC SOLUTIONS FOR
RAYLEIGH EQUATION WITH TWO DEVIATING

ARGUMENTS

Yong Wang1

School of Sciences
Southwest Petroleum University, Chengdu, Sichuan 610500, P.R. China

e-mail: odinswang@yahoo.com.cn

Abstract. In this work, we study the following Rayleigh equation with two deviating
arguments:

x′′(t) + f(t, x′(t)) + g1(t, x(t− τ1(t))) + g2(t, x(t− τ2(t))) = e(t).

Some criteria to guarantee the existence and uniqueness of periodic solutions of this equa-

tion is given by using Mawhin’s continuation theorem and some new techniques. Our

results are new and complement some known results.
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1 Introduction

In this present paper, we investigate the existence and uniqueness of the
periodic solutions of the following Rayleigh equation with two deviating ar-
guments

x′′(t) + f(t, x′(t)) + g1(t, x(t− τ1(t))) + g2(t, x(t− τ2(t))) = e(t), (1.1)

where τ1, τ2 ∈ C(R,R); f, g1, g2 ∈ C(R2,R); τ1(t), τ2(t), f(t, x), g1(t, x),
g2(t, x) are T -periodic functions with respect to t, T > 0; f(t, 0) = 0 for all
t ∈ R; e ∈ C(R,R), and e(t) is a T -periodic function.

As it is well known, the Rayleigh equation can be derived from many
fields, such as physics, mechanics and engineering technique fields, and an
important question is whether this equation can support periodic solutions.
During the past several years, many authors have contributed to the theory
of this equation with respect to existence of periodic solutions. For example,
in 1977, Gaines and Mawhin [2] introduced some continuation theorems and
applied them to discussing the existence of solutions of differential equations.
In particular, a specific example is provided in [2, p. 99] on how T -periodic
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