BULLETIN DES

% SCIENCES
xR MATHEMATIQUES
ELSEVIE Bull. Sci. math. 136 (2012) 803-819
www.elsevier.com/locate/bulsci
Periodic orbits for perturbed non-autonomous
. . . *
differential equations
B. Coll?, A. Gasull®, R. Prohens **
& Dept. de Matematiques i Informatica, Universitat de les Illes Balears, Escola Politécnica Superior, 07122,
Palma de Mallorca, Spain
b Dept. de Matematiques, Universitat Autonoma de Barcelona, Edifici Cc 08193 Bellaterra, Barcelona, Spain
Received 25 February 2012
Available online 14 March 2012
Abstract

We consider non-autonomous differential equations, on the cylinder (¢,r) € S I RY, given by dr/dt =
f(t,r, &) and having an open continuum of periodic solutions when & = 0. From the study of the variational
equations of low order we obtain successive functions such that the simple zeroes of the first one that is not
identically zero control the periodic orbits that persist for the unperturbed equation. We apply these results
to several families of differential equations with d = 1,2, 3. They include some autonomous polynomial
differential equations and some Abel type non-autonomous differential equations.
© 2012 Elsevier Masson SAS. All rights reserved.
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1. Introduction and main results

Consider the non-autonomous differential equation

dr d
Ezfo(t9r)v tG[O, T]v reR s (1)
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