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Abstract. The objective of this lecture is to survey and assess the state
of the research on methods for approximating hybrid system dynamics.
For all but the most trivial dynamic systems, approximations are neces-
sary to make analysis and controller synthesis tractable. This is true for
both continuous-state systems and discrete-state systems, and theories
have been developed in both domains to justify and guide model sim-
plification and approximation (although ad hoc engineering judgment
remains the method of choice in most applications). For hybrid systems,
decidability results indicate that approximations will always be necessary
to solve analysis and controller synthesis problems for even the simplest
systems. These results will be reviewed briefly as a motivation for the
work on approximation methods.
We will then consider two principal types of approximations that have
been explored in the literature. The first set of methods approximates
general hybrid system dynamics with simpler hybrid models for which
some computational tools exist, such as linear or timed automata. The
second set of methods generates finite-state discretizations of the contin-
uous dynamics in a hybrid system so that tools for discrete-state systems
can be applied. In both cases, the literature will be reviewed and success
with applications will be assessed. Strengths and limitations of each ap-
proach will be summarized, and the types of problems that can be solved
using each approach will be identified. Some software packages for build-
ing and approximating hybrid system models will also be reviewed and
examples will be presented.
The final part of the lecture will discuss prospects for the future, both in
terms of a theory for approximating hybrid systems dynamics and tools
for computer-aided analysis and controller synthesis. Open problems and
directions for future work will be identified.
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