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Abstract : In this series of meetings and seminars, we will
provide an extensive overview of some recently developed
techniques for studying the asymptotic stability of compact
attractors for hybrid dynamical systems by constructing
different forms of Lyapunov functions. Lyapunov functions
are called "strong" whenever they are positive definite with
respect to the attractor and strictly decreasing outside the
attractor itself. For several first-principles-inspired Lyapunov
functions (like the total energy of a mechanical systems),
these properties are rarely met in practice, so that it is very
convenient to resort to “weakened" Lyapunov conditions.
Examples of techniques that are compatible with weak Lyapunov functions are the well known
invariance principle, as well as constructions like nested Matrosov functions. Additional relaxations
of the classical Lyapunov conditions can be also obtained by not requiring the typical
differentiability assumption but resorting to Lipschitz-only functions or even lower semicontinuous
functions. Many of these relaxations will be covered during this seminar and different applications
where they are a useful tool for stability assessment will be discussed.
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