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Symbolic Reachability Analysis of Multirate Hybrid Systems

Zhang Haibin, Duan Zhenhua
(Institute of Computing Theory and Technology, Xidian University, Xi'an 710071, China)

Abstract; Aiming at the problem that no special data structure has been proposed to deal with the
symbolic reachability analysis of multirate hybrid systems yet,a constraint system called multirate
zone is defined for the representation and manipulation of multirate automata state-spaces. A
multirate zone is a conjunction of inequalities representing sets of states. Multirate zones are used
as the basis for the state reachability analysis algorithm for multirate automata, which enable the
algorithm to be expressed in terms of three operations in multirate zones. The operations include
intersection, variable reset and elapsing of time. To present multirate zones, a matrix data struc-
ture called DCM (difference constraint matrix) is defined. Using DCM as a data structure for the
reachability analysis algorithm for multirate automata, the complexity can considerably be de-
creased.
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