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Abstract
Consider the first order differential system given by

k=y,  y=-x+a(l-y"y,

where a is a real parameter and the dots denote derivatives with respect to the time z. Such
system is known as the generalized Rayleigh system and it appears, for instance, in the
modeling of diabetic chemical processes through a constant area duct, where the effect of
adding or rejecting heat is considered. In this paper we characterize the global dynamics
of this generalized Rayleigh system. In particular we prove the existence of a unique limit
cycle when the parameter a # 0.
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Introduction and Statement of the Main Results

Consider the non-linear second order differential equation
X+x=a(l -k, (1)

where n is a positive integer and a € R and the dots denote derivatives with respect to the
time 7. This equation is equivalent to the following first order differential system

P< Regilene Oliveira
regilene @icmc.usp.br

Maira Duran Baldissera
maira.baldissera@usp.br
Jaume Llibre
jllibre@mat.uab.cat

Departamento de Matematica, Instituto de Ciéncias Matematicas e Computacdo, Universidade de
Séo Paulo, Av. Trabalhador Sao Carlense, 400, Sao Carlos, SP 13566-590, Brazil

Departament de Matematiques, Universitat Autonoma de Barcelona, 08193 Bellaterra,
Barcelona, Catalonia, Spain

Published online: 11 May 2022 ) Springer


http://orcid.org/0000-0002-9628-5180
http://crossmark.crossref.org/dialog/?doi=10.1007/s12591-022-00604-z&domain=pdf

