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Analysis of hybrid systems involving numerous discrete changes using loop detection
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Hybrid systems are dynamical systems that include both continuous and discrete changes. Sliding mode, which
can be expressed as a hybrid system, makes progress with a large or infinite number of discrete changes within an
infinitesimal-width region. It is difficult to analyze hybrid systems with sliding mode through typical simulation,
since the time required for simulation increases as the number of discrete changes increases. In particular, the
simulation of an infinite number of discrete changes require infinite time. In this paper, we propose a method to
analyze such models involving numerical discrete changes by detecting loops of the models. We implemented the
method partly into our hybrid system simulator HyLaGI, and conducted analysis of these models.
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