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As computers, digitd networks, and embedded sysems become ubiquitous and increesngly complex,
one needs to understand the coupling between logic-based components and continuous physicd systems.
This prompted a chift in the dandard control paradigm—in which dynamicd sysems were typicdly
described by differentid  or  difference equations—to dlow the modding, andyss, and desgn of
sysems that combine continuous dynamics with discrete logic. This new paradigm is often cdled hybrid
or switched control.

This tak deds precisly with sysems that result from the interconnection of differentid equations with
logic-based decison rules. Such systems are hybrid in the sense that some of the variables that describe
their behavior take continuous vadues (eg., the date of a differentid equation) whereas others take
discrete vadues (eg., a Booleen vaue, or the date of a finite automaton). We are paticularly interested
in switched system. These are sysems for which the continuous dynamics are effectively determined by
the vaues of one or more discrete variables.

In the tak, we present severd mahemdicd tools that have been developed to undersand the behavior
of switched sysems. These tools are introduced in the context of specific gpplications where both logic
and differentid equations arise naturdly. We draw these examples from aeas as diverse as computer
networks, visonbased robaotics, and adaptive control. The god of this tak is twofold: (i) demondrate
that switched sysems are ubiquitous and of dgnificant practicad gpplication, and (ii) show that a unified
theory of switched sysemsis becoming available.
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