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a b s t r a c t

In thisworkwe focus on the configuration (location and stability) of simple critical points of
polynomial differential equations of the form ż = f (z), z ∈ C. The casewhere all the critical
points are of center type is studied inmore detail finding several new center configurations.
One of the main tools in our approach is the 1-dimensional Euler–Jacobi formula.

© 2008 Elsevier Ltd. All rights reserved.

1. Introduction and main results

Consider the first order differential equation

ż :=
dz
dt
= f (z), t ∈ R, z ∈ C, (1.1)

where f is a complex polynomial of degree n. It is well-known that this type of equation presents only three kinds of simple
critical points, all of them of index+1: foci, centers and nodes (see Theorem 2.1). Furthermore, the centers of this equation
are all isochronous and equations of the form (1.1) cannot have limit cycles (see [3,5,12,15,16,19,21]). Indeed this result is
even true for differential equations defined by meromorphic functions f , see again [12,15,16].
Our interest lies in showing some connections between the geometrical distribution inC of the critical points of Eq. (1.1)

and their types. Our main motivations are Berlinskiı̆’s Theorem, see [2,10] and some results of [5].
Recall that Berlinskiı̆ ’s Theorem classifies the critical points of real quadratic systems depending on their distribution

in the plane. It turns out that not all configurations are possible. For instance, if a quadratic system has four critical points
located at the vertices of a convex quadrilateral, then a couple of opposite critical points are saddles (index −1) while the
other two are anti-saddles (index+1). Afterwards, these types of results were extended to cubic systems in [8,23].
In [5,6] similar properties are studied but for holomorphic vector fields. We point out that there is an essential difference

between the complex and the planar (real) case because, aswe have already said, all the simple critical points in holomorphic
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