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1. Introduction and statement of main results

Let R[x, y] be the ring of the polynomials in the variables x and y with coefficients in R. We consider a system of

polynomial differential equations or simply a polynomial differential system in R? defined by

x=Pkx,y),

y=Qkxy),
where P, Q € R[x, y]. We say that the maximum of the degrees of the polynomials P and Q is the degree of system (1). A
quadratic polynomial differential system or simply a quadratic system (QS) is a polynomial differential system of degree 2. We
say that a quadratic system (1) is non-degenerate if the polynomials P and Q are relatively prime.

In [1] Poincaré defined the notion of a center for a real polynomial differential system in the plane (i.e. an isolated
singularity surrounded by a continuum of periodic orbits). Now, using a linear change of coordinates and a rescaling of the
independent variable, we transform any polynomial differential system having a focus at the origin with purely imaginary
eigenvalues (i.e. having a weak focus) or a center into the form

X=pXxy)=y+pX )+ +paxy),
y=qxy) = —x+@x )+ - +anky),
where
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