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Abstract: In this paper, we study the existence of the maximum number of crossing
limit cycles of planar piecewise differential systems formed by linear Hamiltonian
saddles. Firstly, we prove that if we separate these systems by either a parabola or
hyperbola or an ellipse, they can have at most three crossing limit cycles. Secondly,
we provide an example of four crossing limit cycles when these systems have four
zones separated by two intersecting straight lines xy = 0.
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1 Introduction

One of the important and difficult problems in the qualitative study of differential systems
is the determination of the existence or non-existence of limit cycles and their position in
the plane, the same problem arises for the piecewise linear differential systems separated
by an algebraic curve. Planar discontinuous piecewise linear differential systems were
firstly studied by Andronov, Vit and Khaikin [1].

Recently, these systems have been of great importance to the mathematical com-
munity due to their applicability to modeling and control of the environment, see for
example the books [7, 14].
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