
h
tt
p
:/
/w
w
w
.g
sd
.u
a
b
.c
a
t

Applied Mathematics Letters 68 (2017) 76–79

Contents lists available at ScienceDirect

Applied Mathematics Letters

www.elsevier.com/locate/aml

Limit cycles for a variant of a generalized Riccati equation

Jaume Llibrea,*, Claudia Vallsb

a Departament de Matemàtiques, Universitat Autònoma de Barcelona, 08193 Bellaterra, Barcelona,
Catalonia, Spain
b Departamento de Matemática, Instituto Superior Técnico, Universidade Técnica de Lisboa, Av. Rovisco
Pais 1049-001, Lisboa, Portugal

a r t i c l e i n f o

Article history:
Received 20 September 2016
Received in revised form 9 November
2016
Accepted 9 November 2016
Available online 3 January 2017

Keywords:
Generalized Riccati system
Limit cycles
Weak 16th Hilbert problem
Abelian integral

a b s t r a c t

In this paper we provide a lower bound for the maximum number of limit cycles
surrounding the origin of systems (ẋ, ẏ = ẍ) given by a variant of the generalized
Riccati equation

ẍ + εx2n+1ẋ + bx4n+3 = 0,

where b > 0, b ∈ R, n is a non-negative integer and ε is a small parameter. The tool
for proving this result uses Abelian integrals.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction and statement of the main results

Some variants of the generalized Riccati equation

ẍ + αx2n+1ẋ + x4n+3 = 0, (1)

have been studied for several authors, see for instance [1,2], and the references quoted there. In the first
paper the authors studied mainly the following variant of Eq. (1)

ẍ + (2n + 3)x2n+1ẋ + x4n+3 + ω2x = 0,

showing numerically that such differential equation exhibits isochronous oscillations. In the second paper
the authors study the variant of Eq. (1)

ẍ + (2n + 3)x2n+1ẋ + x4n+3 + ω2x2n+1 = 0,

and they find the analytical expression of some particular solutions.
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