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In this paper we study the quasi-homogeneous polynomial differ-
ential systems and provide an algorithm for obtaining all these
systems with a given degree. Using this algorithm we obtain all
quasi-homogeneous vector fields of degree 2 and 3.
The quasi-homogeneous polynomial differential systems are Li-
ouvillian integrable. In particular, we characterize all the quasi-
homogeneous vector fields of degree 2 and 3 having a polynomial,
rational or global analytical first integral.
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1. Introduction

We deal with polynomial differential systems of the form

ẋ = P (x, y), ẏ = Q (x, y), (1)

with P , Q ∈ C[x, y]. As usual C denotes the set of complex numbers and C[x, y] denotes the ring
of all polynomials in the variables x and y with coefficients in C. The dot denotes derivative with
respect to an independent variable t , which can be real or complex. We denote by X = (P , Q ) the
polynomial vector field associated to system (1) and we say that the degree of the system or of the
vector field is n = max{deg(P ), deg(Q )}.
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