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system (z/,y') = (—y((x — 1) 2), x((x —1)2 2)) has simultaneously a center
Auailable onling 11 Jors ystem (@',) = (<y((z - 17 +3),2((@ — 1) + 7)) has simultancously

at the origin and at infinity. We study, up to first order averaging analysis, the
bifurcation of periodic orbits from the two period annuli, first separately and second

gsézjj,ir:: ‘Vector field simultaneously. This problem is a generalization of [24] to the piecewise systems
Limit cycles class. When the polynomial perturbation has degree n, we prove that the inner
Simultaneous bifurcation and outer Abelian integrals are rational functions and we provide an upper bound
Zeros of Abelian integrals for the number of zeros. When the perturbation is cubic, the same degree as the

unperturbed vector field, the maximum number of limit cycles, up to first order
perturbation, from the inner and outer annuli is 9 and 8, respectively. When the
simultaneous bifurcation problem is considered, 12 limit cycles exist. These limit
cycles appear in three types of configurations: (9,3), (6,6) and (4,8). In the non-
piecewise scenario, only 5 limit cycles were found.
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1. Introduction

The knowledge of the existence of periodic solutions is very important for understanding the dynamics
of differential systems. The method of averaging has a long history that starts with the classical works
of Lagrange and Laplace who provided an intuitive justification of the mechanism. The first formalization
of this procedure was given by Fatou in 1928, see [8]. Nevertheless, Buica and Llibre [1] extended the
averaging theory for studying periodic orbits to continuous differential systems using mainly the Brouwer
degree theory. Recently, the averaging theory for studying periodic orbits to piecewise differential systems
has been developed, see [16,17] for example. Here we use the same approach as [2].
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