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We provide a constructive method to obtain polynomial vector fields in R3 having infinitely many
limit cycles starting from polynomial vector fields in R2 with a period annulus. We present two
examples of polynomial vector fields in R3 having infinitely many limit cycles, one of them of
degree 2 and the other one of degree 12. The main tools of our method are the Melnikov integral
and the Hamiltonian structure.

Keywords : Limit cycle; Melnikov integral; polynomial vector fields in R3.

1. Introduction

A vector field X : R3 → R3 of the form X = (P,
Q,R) is called a polynomial vector field of degree m
if P , Q and R are polynomials and m is the maxi-
mum of the degrees of P , Q and R.

A limit cycle of a vector field is an isolated peri-
odic solution in the set of all periodic solutions of
this vector field.

In this paper, we provide a method to construct
polynomial vector fields in R3 having infinitely
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