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Abstract
We provide canonical forms for the homogeneous polynomials of degree five. Then we 
characterize all the phase portraits in the Poincaré disk for all quartic homogeneous poly-
nomial differential systems. More precisely, there are exactly 23 different topological phase 
portraits for the quartic homogeneous polynomial differential systems.
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1 Introduction

We consider a family of polynomial vector fields in the plane of the form

where P and Q are homogeneous polynomials of degree four (shortly, they will be called 
quartic systems). This work is divided in two parts. First we are going to give all the possi-
ble canonical forms for the homogeneous polynomials of degree five, and secondly, we will 
characterize all the phase portraits in the Poincaré disk of all homogeneous quartic polyno-
mial differential systems (1). For a definition of the Poincaré disk and the local charts we 
are going to work, see for instance Chapter 5 of [7].

(1)ẋ = P(x, y), ẏ = Q(x, y),
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