
Available online at www.sciencedirect.com
ScienceDirect

J. Differential Equations 268 (2020) 2414–2434

www.elsevier.com/locate/jde

Limit cycles in 4-star-symmetric planar piecewise linear 

systems

Claudio A. Buzzi a,∗, Joao C. Medrado b, Joan Torregrosa c

a Departamento de Matemática, Universidade Estadual Paulista, 15054-000, São José do Rio Preto, Brazil
b Instituto de Matemática e Estatística, Universidade Federal de Goiás, 74001-970 Goiânia, Goiás, Brazil
c Departament de Matemàtiques, Universitat Autònoma de Barcelona, 08193 Bellaterra, Barcelona, Spain

Received 29 January 2019; accepted 10 September 2019
Available online 20 September 2019

Abstract

Our interest is centered in the study of the number of limit cycles for nonsmooth piecewise linear vector 
fields on the plane when the switching curve is xy = 0. We consider the symmetric case. That is, one 
vector field defined in the odd quadrants and the other in the even ones. We deal with equilibrium points of 
center-focus type, with matrices in real Jordan form, in each vector field when the infinity is monodromic. In 
this case, we provide the center classification at infinity, we prove that the maximum order of a weak focus 
is five. Moreover, we show the existence of systems exhibiting five limit cycles bifurcating from infinity.
© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

These last years a big interest appeared for studying nonsmooth piecewise differential sys-
tems, motivated mainly by their biological and engineering applications. In particular, piecewise 
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