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Abstract. In this paper we study the maximum number of crossing limit cycles that

can have the planar piecewise linear differential systems separated by a straight line and

formed by two linear differential systems which singularities are symmetrical with respect

to the straight line of discontinuity. More precisely, the singularities points of the two

linear differential systems considered can be a center, a focus, a diagonalizable node, an

improper node or a saddle, which can be real or virtual. Then we have fourteen cases

depending of the type and the position of those singularities. Here we provide lower or

upper bounds for the maximum number of crossing limit cycles for each case.
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1 Introduction

The qualitative theory of discontinuous piecewise differential systems arose
in a natural way in the study of nonlinear oscillations by Andronov, Vitt
and Khaikin in [1]. Moreover in these last years this qualitative theory is a
matter of great interest for many researchers because these systems are used
to investigate nonlinear dynamics, to model several real phenomena like cell
activity and processes appearing in electronics, mechanics, economy, etc., see
for instance [3, 5, 21, 23] and references quoted therein.

We recall that a crossing limit cycle is a periodic orbit isolated in the set
of all periodic orbits of the piecewise linear differential system, which only
have isolated points of intersection with the discontinuity curve.

The class of piecewise linear differential systems in R2 with two zones
separated by a straight line Σ is the simplest class of piecewise differential


