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Abstract

We consider the problem of findingT -periodic solutions for a differential system whose vector
field depend on a small parameterε. An answer to this problem can be given using the averaging
method. Our main results are in this direction, but our approach is new. We use topological
methods based on Brouwer degree theory to solve operator equations equivalent to this problem.
The regularity assumptions are weaker then in the known results (up to second order inε). A result
for third order averaging method is also given.

As an application we provide a way to study bifurcations of limit cycles from the period annulus
of a planar system and notice relations with the displacement function. A concrete example is given.
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1. Introduction

In few words we can say that the averaging method [15,16] gives a quantitative relation
between the solutions of some non autonomous differential system and the solutions of the
averaged differential system, which is an autonomous one. The averaging is with respect
to the independent variable and the right hand sides of these systems are sufficiently small,
depending on a small parameterε. Also, by using the Implicit Function Theorem, the
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