DISCRETE AND CONTINUOUS d0i:10.3934 /dcds.2009.24.699
DYNAMICAL SYSTEMS
Volume 24, Number 3, July 2009 pp. 699-729

QUADRATIC PERTURBATIONS OF A CLASS OF QUADRATIC
REVERSIBLE SYSTEMS WITH TWO CENTERS

BARTOMEU COLL

Dep. de Matematiques i Informatica. Univ. de Illes Balears
07122-Palma de Mallorca, Spain

CHENGzHI LI

School of Mathematical Sciences and LMAM, Peking University
Beijing, 100871, China

RAFEL PROHENS

Dep. de Matematiques i Informatica. Univ. de Illes Balears
07122-Palma de Mallorca, Spain

Dedicated to Professor Peter Bates on the occasion of his sixtieth birthday

ABSTRACT. Quadratic perturbations of a one-parameter family of quadratic
reversible systems with two centers (without other singularities in finite plane)
are studied. The exact upper bound of the number of limit cycles, the config-
urations of limit cycles, and the bifurcation diagrams for different range of the
parameter are given.

1. Introduction. The weak Hilbert 16th problem was solved completely in the
quadratic case; that is, the least upper bound of the number of zeros of the Abelian
integrals associated with quadratic perturbations of quadratic Hamiltonian systems
is known. See [5, 9, 10, 14, 18] and the references therein.

The next natural step is to consider the same problem for quadratic integrable
but non-Hamiltonian systems. Most mathematicians working in this field believe
that perturbations of the quadratic reversible systems, especially with two centers,
may give the richest dynamical behavior, see [1] for instance. We refer to [3, 17] for
the detailed description of the weak Hilbert 16th problem, and to [11, 16, 19] for
the classification of quadratic integrable systems.

In this paper we consider quadratic perturbations of a one-parameter family of
quadratic reversible non-Hamiltonian systems, with two non-degenerate centers and
without other singularities in the finite plane. For such family, we give an upper
bound of the limit cycles that emerge from each of the two period annuli and we
prove that it is sharp. Even more, we present the exact configuration of limit cycles
that can be and the corresponding bifurcation diagrams.
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