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In the past years the study of continuous or discontinuous piecewise differential systems has
attracted significant interest, due to their wide use to model many natural phenomena. Important
questions such as finding an upper bound for the number of limit cycles of such systems and
their possible configurations have been considered by many authors. These problems are known
as the extension of the second part of the 16th Hilbert’s problem to the piecewise differential
systems. In this paper, we solve an extension of the second part of the 16th Hilbert’s problem
for two families of discontinuous piecewise differential systems separated by the straight line
x = 0. The first family is formed by a linear center and a cubic Hamiltonian isochronous center,
and the second family is formed by cubic Hamiltonian isochronous centers. As a result we prove
that the first family can exhibit 0 or 1 limit cycle, for the second one there are either three limit
cycles or no limit cycles. We also show that there are examples of all types of these systems with
one or three limit cycles.
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to model natural phenomena and study their qual-

Research on discontinuous piecewise linear dif-
ferential systems starts first with the studies of
Andronov, Vitt and Khaikin [Andronov et al., 1996]
in about 1930. Engineering, economics, ecology, epi-
demiology, neuroscience, etc., [Coombes, 2008; Di
Bernardo et al., 2008; Glendinning & Jeffrey, 2019;
Makarenkov & Lamb, 2012], use this type of system

itative behavior. Finding the maximum number of
limit cycles of such systems and their possible con-
figurations are one of the main problems in the qual-
itative theory of differential systems. This problem
is known as the second part of the 16th Hilbert’s
problem, which David Hilbert stated in 1900. We
recall that an isolated periodic orbit in the set of

2350166-1



