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Article history: In this work we study the criticality of some planar systems of polynomial
Received 28 June 2020 differential equations having a center for various low degrees n. To this end,
Accepted 3 October 2020 we present a method which is equivalent to the use of the first non-identically
Communicated by Alfonso Sorrentino zero Melnikov function in the problem of limit cycles bifurcation, but adapted
MSC: to the period function. We prove that the Taylor development of this first order
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34007 Later, we consider families which are isochronous centers being perturbed inside
the reversible centers class, and we prove our criticality results by finding the first
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Bifurcation of critical periods

e parameters. In particular, we obtain that at least 22 critical periods bifurcate for
Criticality

Period constants n = 6, 37 for n = 8, 57 for n = 10, 80 for n = 12, 106 for n = 14, and 136 for
Period function n = 16. Up to our knowledge, these values improve the best current lower bounds.
Time-reversible centers ©2020 Elsevier Ltd. All rights reserved.

1. Introduction

Melnikov functions are widely used on the well-known problem of limit cycles bifurcation in planar systems
of differential equations, an issue related to 16th Hilbert Problem [20,26]. In analogy to this question, some
authors have proposed an equivalent approach for studying the number of oscillations of the period function
of a center, also known as critical periods. Works such as [8,17,47] propose this technique to deal with the
lower bounds on the number of critical periods by using the equivalent to the first order Melnikov function
for the period.

Another question intimately related to the periodicity of a system is the isochronicity characterization.
Huygens was the forerunner of isochronicity studies and aroused the interest on this line of research, see [5].
In the last 30 years many authors have studied the existence of differential equations with equilibrium
points of center type that satisfy this isochronicity property. See for example [10,13,30], the interesting
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