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ABSTRACT

‘We study the algebraic limit cycles of quadratic polynomial differential systems
in the plane. It is known that for such systems there are algebraic limit cycles
of degree 2 and 4, and that there is no algebraic limit cycles of degree 3. We
present new and shorter proofs of these last two results. We conjecture that
these systems have no algebraic limit cycles of degree larger than 4.

1. Introduction

We consider a system of differential equations of the form

£ = ago + 4107 + o1y + a102? + a1 zy + aoey’, (1)
§ = boo+ b0 + by + b1oz® + buzy + bo2ys?,

where a;; and b;; are real numbers, i.e. a gquadratic system.

We say that (2o,%0) is a singular point of system (1) if it satisfies that
#(zo, Y0) = Y(z0,%) = 0. A limit cycle of system (1) is an isolated periodic
solution in the set of all periodic solutions.

.. The aim of this paper is to characterize the quadratic systems (1) which
possess an algebraic limit cycle of degree 2, 3 or 4; i.e., algebraic curves f(z,y) =
0 which are particular solutions of system (1) containing a real closed oval which
is a limit cycle, where f{z,y) = 0 is an irreducible polynomial of degree 2,3 or
4, respectively. -

- Fox{‘ q?adratic algebraic curves f(z,y) = 0, the following result is known, see
7] or {10].

‘ 4
Theorem 14 If system (1) has an algebraic limit cycle of degree 2, then after
an affine change of variables the limit cycle becomes the circleT = 22 +y*—1=
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