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We consider the families of quadratic systems in the projective plane with algebraic
limit cycles of degree 2 or 4. There are no algebraic limit cycles of degree 3 for a
quadratic system. Until the moment, no other families of quadratic systems with
an algebraic limit cycle, not birrationally equivalent to the ones that we study,
have been found. We prove that none of these systems has a Liouvillian first
integral. Our main tool is the characterization of the form of the cofactor of an
irreducible invariant algebraic curve, when this curve exists, by means of the study
of the singular points of the system. For obtaining this characterization of the
form of the cofactor we consider the behavior of the solutions of the system in a
neighborhood of a critical point.

1. Statement of the result
We consider a planar polynomial differential system

where P(z,y),Q(z,y) € R|z,y] are coprime polynomials. Let d =
max{deg P,deg Q} be the degree of system (1). We say that the system
is quadratic when d = 2.
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