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ABSTRACT

In the study of dynamical systems, the piecewise diffeadisiystems have an special interest since
modern engineering applications require the piecewiseetimggl of a wide range of problems in me-
chanics, power electronics, control theory or biology. yeeem to be more accurate models for some
realistic applications than the smooth systems. Even tleaticase can reproduce much of the complex
behavior observed in smooth nonlinear systems, like chaos.

A piecewise smooth system consists of a finite set of ordidédfgrential equations

& = fi(z), x € R CR",

where the vector fieldg; are smooth, defined on disjoint open regidtis and are smoothly extensible
to the closure ofR;. RegionsR; are separated by gm — 1)-dimensional sef’ called the switching
boundary,which consists of finitely many smooth manifolaeiisecting transversely. The union Bf
and all R; covers the whole state spateC R".

As in the smooth case, the limit cycles of piecewise systeanaanrthy of an special attention. Es-
sentially, a limit cycle;y, is a periodic orbit such that at least one trajectory of thetor field, different
from -, approaches in positive or negative time. We pay special attention todtuely of existence of
periodic orbits for piecewise systems from the point of vigithe bifurcation theory. That is, we will
consider degenerated situations and after parametetioagave will look for the appearance of limit
cycles. In particular, our interests reach the birth of finyicles from singular points or the display of
limit cycles from a homoclinic loop.

In [2], they are analyzed local and global bifurcations adiotension 2 of planar Filippov systems.
In particular, the authors obtain the bifurcation diagradmystem (1),

1 .
X (z,y) = < ten? il > if y >0,
ZE,M(wvy) = <

—1 :
Yz, y) = o) > if y <O0.

(1)

In this case, there exists a bifurcation cunygn the parameter spacg, 1), characterizing the existence
of a semi-stable limit cycle. See Figure 1.

We adapt some techniques of [1] to piecewise dynamical systeThis paper introduce a way to
approximate by algebraic curves the bifurcation curve ais@henomena of display of limit cycles. In
this casey has an algebraic expression and we have exactly charactetiz

Theorem 1. Let ) be the bifurcation curve corresponding to the existence of a semi-stable limit cycle for
system (1) where e and p are real numbers. Then

n= (4 ep — 1)(144p* + 24ep® + 360 + 5¢2) = 0.
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Figure 1:Bifurcation diagram of system (1) close to the origin, [2].

It is a work in progress and our purpose is to construct a ndeta® general as we could, to obtain
results as the previous one.
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