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Abstract
In this work we study the integrability of a two-dimensional au-
tonomous system in the plane with linear part of center type and
non-linear part given by homogeneous polynomials of fourth de-
gree. We give sufficient conditions for integrability in polar coor-
dinates. Finally we establish a conjecture about the independence
of the two classes of parameters which appear in the system; if
this conjecture is true the integrable cases found will be the only
possible ones.

1. Introduction

We consider the system

(1.1)
ẋ = −y + Xs(x, y),
ẏ = x + Ys(x, y),

where Xs(x, y) and Ys(x, y) are homogeneous polynomials of degree s,
with s ≥ 2.

The aim of this paper is to find the integrable cases of system (1.1)
when s = 4 (see Theorem 1). The integrable cases for quadratic systems,
s = 2, and cubic homogeneous systems, s = 3, have been studied by
several authors: Bautin [1], Chavarriga [2], Coppel [5], Frommer [6],
Kapteyn [7], Lloyd [8], Lunkevich and Sibirskii [9], Schlomiuk [11] and
Żoladek [15]. Poincaré [10] developed an important technique for the
general solution of these problems. It consists in finding a formal power
series of the form

(1.2) H(x, y) =
∞∑

n=2

Hn(x, y),
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