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Abstract

Classical Liénard equations are two-dimensional vector fields, on the phase plane or on the Liénard plane,
related to scalar differential equations ẍ + f (x)ẋ + x = 0. In this paper, we consider f to be a polynomial
of degree 2l − 1, with l a fixed but arbitrary natural number. The related Liénard equation is of degree 2l.
We prove that the number of limit cycles of such an equation is uniformly bounded, if we restrict f to
some compact set of polynomials of degree exactly 2l − 1. The main problem consists in studying the large
amplitude limit cycles, of which we show that there are at most l.
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1. Introduction

Hilbert’s 16th problem [4] asks for the maximum number of limit cycles that a polynomial
vector field, for a given degree, in the plane can have. Although the problem is more than
100 years old it is not even known whether a uniform upper bound, only depending on the de-
gree of the vector field, might exist, even not when the degree is two. In the year 2000, S. Smale
added the question to his list of problems for the 21st century [8], but restricting it to the classical
(polynomial) Liénard equations.
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