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1. Introduction and statement of the results

The bifurcation of limit cycles by perturbing a planar system which has a continuous family of cycles,
i.e. periodic orbits, has been an intensively studied phenomenon; see for instance [13, 16, 2] and references
therein. The simplest planar system having a continuous family of cycles is the linear center, and a special
family of its perturbations is given by the generalized polynomial Liénard systems:

ẋ = y +

µ∑

i=1

εiFi(x), ẏ = −x+

ν∑

i=1

εigi(x), (1ε)

where µ, ν ∈ N, gi(x) and Fi(x) are polynomials for i ≥ 1, and ε is a small parameter.
The classical and generalized Liénard systems appear very often in several branches of science and

engineering, as biology, chemistry, mechanics, electronics, etc., see for instance [20] and references therein.
In particular Liénard systems are frequent specially in physiological processes, see for instance [10]. Further,
some planar systems can be transformed into (generalized) Liénard systems, see for example [5, 15]. In
addition, the generalized polynomial Liénard systems is one of the most considered families in the study of
limit cycles, see [18].

We assume Fµ(x) 6≡ 0 and gν(x) 6≡ 0, then we define

m = max
1≤i≤µ

{degFi(x)}

and
n = max

1≤i≤ν
{deg gi(x)}.

For a small enough ε, let Hµ
ν (m,n) be the maximum number of limit cycles of (1ε) that bifurcate from

cycles of the linear center (10), i.e. the maximum number of medium amplitude limit cycles which can
bifurcate from (10) under the perturbation (1ε), in short

H
µ
ν (m,n) =

{
Maximum number of medium
amplitude limit cycles of (1ε)

}
.

The main problem concerning Hµ
ν (m,n) is finding its exact value.
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