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1. Introduction

Let P and Q be real homogeneous polynomials in the variables x and y of degrees
m and n, respectively. Then we say that X =(P,Q):R? — R? is a semi-homogeneous
polynomial vector field, in particular if m=n, X is a homogeneous polynomial vector
field.

The case m=n has been studied by several authors. The homogeneous quadratic
polynomial vector fields (m =n =2) by Lyagina [18], Markus [19], Korol [12], Sibirskii
and Vulpe [22], Newton [21], Date [10] and Vdovina [23]; the homogeneous cubic
polynomial vector fields (n=m =3) by Cima and Llibre [6]; the general case m=n
by Argemi [3], Cima and Llibre [6], Collins [9], Llibre, Pérez del Rio and Rodriguez
[15, 16]. In these papers is described an algorithm for studying the phase portraits of
homogeneous polynomial vector fields for all degree m=n, the classification of all
phase portraits of homogeneous polynomial vector fields of degree 2 and 3, the alge-
braic classifications of homogeneous polynomial vector fields and the characterization
of structurally stable homogeneous and semi-homogeneous polynomial vector fields. In
a previous paper [5], we study the phase portraits of the semi-homogeneous vector
fields with m=1 and n=2.
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