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Abstract

The well known Hilbert’s 16" problem gave rise to a lot of works and has motivated many researchers until
nowadays. A first step towards the solution of this problem is to prove the following affirmation:

- A polynomial vector field on R? has at most a finite number of limit cycles.
This question was first studied by Dulac in 1923 who gave an incomplete proof, which was noticed later. This
finiteness question can be reduced to the problem of non-accumulation of limit cycles for a polynomial vector field,
called Dulac’s problem:

- An elementary polycycle of an analytic vector field Z cannot have limit cycles accumulating onto it.
In short, a polycycle is a closed oriented curve formed by a finite union of regular orbits and singular points of Z. A
polycycle is said to be elementary if all its singular points are elementary singularities, basically hyperbolic saddles
and saddle-nodes, see more in [4, 5]. Based on this, a question arise:

- What happens if Z is a piecewise analytic vector field?

Consider piecewise analytic vector fields in R? of the form

] X(), pext,
Z(p)_{ Y(p), pex,

where X and Y are analytic vector fields in R?,
Y ={pecR*%h(p) >0} and X~ ={pcR*h(p) <0}

and h : R? — R is a smooth function for which 0 is a regular value. The set ¥ = {p € R%; h(p) = 0} is called
switching curve and a vector field is denoted by Z = (X,Y), see more in [2, 3]. In this context, a polycycle of
a piecewise analytic vector field Z = (X,Y) is also a closed oriented curve composed by regular trajectories and
singularities. The main and crucial difference between this and the analytic case lies in the fact that new types of
singularities can be considered, for example one can consider points in ¥ which are regular for X and singular for
Y, or singular for both X and Y but of different type. Here, a singular point is an usual equilibrium point or a
point where one of the vector fields X and Y is tangent to ¥, called tangential singularity. In, [1] authors prove
that a polycycle which singularities are only hyperbolic saddles, second order tangent points, or/and combined of
this two types cannot have limit cycles accumulating onto it.

The main objective of this seminar is to prove that tangential polycycles, i.e., polycycles composed only by

tangential singularities and regular trajectories cannot have limit cycles accumulating on it.
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