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We study the global behaviour of the period function on the period annulus of 
degenerate centres for two families of planar polynomial vector fields. These families 
are the quasi-homogeneous vector fields and the vector fields given by the sum of 
two quasi-homogeneous Hamiltonian ones. In the first case we prove that the period 
function is globally decreasing, extending previous results that deal either with the 
Hamiltonian quasi-homogeneous case or with the general homogeneous situation. In 
the second family, and after adding some more additional hypotheses, we show that 
the period function of the origin is either decreasing or has at most one critical period 
and that both possibilities may happen. This result also extends some previous 
results that deal with the situation where both vector fields are homogeneous and 
the origin is a non-degenerate centre.
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1. Introduction and main results

A planar polynomial vector field X(x, y) = (P (x, y), Q(x, y)) is called (p, q) quasi-homogeneous of quasi-
degree n if there exist p, q, n ∈ N such that

P (λpx, λqy) = λn+p−1P (x, y), Q(λpx, λqy) = λn+q−1Q(x, y),

for all λ ∈ R. It is not restrictive to take p and q coprime. The numbers p and q are usually called weights. 
It is well known that its associated differential equation{

ẋ = P (x, y),
ẏ = Q(x, y),

* Corresponding author.
E-mail addresses: chus.alvarez@uib.es (M.J. Álvarez), gasull@mat.uab.cat (A. Gasull), rafel.prohens@uib.cat (R. Prohens).

http://dx.doi.org/10.1016/j.jmaa.2016.12.077
0022-247X/© 2017 Elsevier Inc. All rights reserved.

http://dx.doi.org/10.1016/j.jmaa.2016.12.077
http://www.ScienceDirect.com/
http://www.elsevier.com/locate/jmaa
mailto:chus.alvarez@uib.es
mailto:gasull@mat.uab.cat
mailto:rafel.prohens@uib.cat
http://dx.doi.org/10.1016/j.jmaa.2016.12.077
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jmaa.2016.12.077&domain=pdf

