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Abstract. By using a modification of the standard method given
by Lyapunov, we compute the first seven Lyapunov constants for a non-
smooth Liénard differential equation. This result suggests that all centers
inside this family are reversible.

1. Introduction

The Liénard equation plays an important role, among others, in
the theory of non-linear electrical circuits and in the study of pe-
riodic orbits of several predator-prey models, see for instance [4].
The theory of non-smooth differential systems becomes increasinly
important in engineering and other applied sciences. The goal of
this paper is to study the stability of the origin and the center-focus
problem for the non-smooth Liénard equation,

o (- + fH(z),z) if >0,
(1) (ﬂ:,y)-{(-—Z+f”(x)>$) if zSO,

where f(z) = Lise afz', af € IR. For short, sometimes, we will
write a; = af and b; = aj, for all © > 2. This problem has been
solved for the smooth case (i.e. f+ = f7) in [3] and [7].

QOur main result is :

Theorem A. The first Lyapunov constants for equation (1)

are,

i=V, =0, Vs = %(as + bs),
= Das(as + by) + %ag(a,; + by),
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Vs = (az+b3), Vo= 73705
Vy ; as(ag + by), Vo= 35(ar+ be).
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