Nonlinear
Analysis

PERGAMON Nonlinear Analysis 54 (2003) 977-994 _
www.elsevier.com/locate/na

Existence of piecewise linear differential systems
with exactly » limit cycles for all ne N

Jaume Llibre®*, Enrique Ponce®, Xiang Zhang®

2 Departament de Matematiques, Universitat Autonoma de Barcelona,
Bellaterra 08193, Barcelona, Spain
bDepartamento de Matematica Aplicada II, E. S. Ingenieros, Camino de los Descubrimientos,
Sevilla 41092, Spain
¢Department of Mathematics, Shanghai Jiaotong University, Shanghai 200030,
People’s Republic of China

Received 18 December 2001; accepted 11 October 2002

Abstract

In this paper, we prove that the piecewise linear differential system

X=—y—edlx), y=x
with ¢ # 0 and ¢ an odd piecewise linear periodic function of period 4, has exactly n limit
cycles in the strip |x| < 2(n + 1). Consequently, there are piecewise linear differential systems
having infinitely many limit cycles in the real plane. We also provide examples of piecewise
linear differential systems having exactly » limit cycles for all n € N.
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1. Introduction and statement of the main results

Piecewise linear differential systems appear extensively in control theory (see for
instance, [1,2,5]). These systems have the same complicated dynamical phenomena than
those in nonlinear differential systems, for instance, limit cycles [6,7,9,10], homoclinic
and heteroclinic orbits [8] which are the main ingredients in qualitative description of
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