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Abstract :

Hybrid dynamical systems are systems that combine features of continuous-time dynamical
systems and discrete-time dynamical systems. Examples include mechanical systems, where
velocities change rapidly due to collisions; systems which switch between different modes of
operation, like “on” and “off”; and control algorithms that rely on logic and resetting timers to
control continuous-time systems.
Hybrid inclusions, which combine differential inclusions, difference inclusions, and constraints
on motions resulting from the inclusions, provide a broad model of such systems. The lecture
will present modeling capabilities of hybrid inclusions and give, under mild assumptions,
several elements of asymptotic stability theory for hybrid inclusions. For example, robustness
of asymptotic stability, existence of smooth Lyapunov functions, and approximation of a hybrid
inclusion in the spirit of linearization will be discussed. The role of set-valued and variational
analysis in hybrid inclusions theory will be underlined.
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