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Asymptotical Feedback Controllability of Boolean
Networks with State-dependent Random Impulses
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Abstract Based on the semi-tensor product of matrices, the asymptotical feedback controllability(AFC) of
state triggered random impulsive Boolean control networks(SRIBCNs) is studied by utilizing a hybrid in-
dex model. Firstly, four kinds of definitions of controllability are proposed for SRIBCNs. In order to avoid
Zeno phenomenon, we give the concept of forward completeness and further derive a necessary and suffi-
cient condition for the forward completeness of SRIBCNs. Based on the properties of the largest control in-
variant subset, a necessary and sufficient condition for the asymptotical feedback reachability (AFR) be-
tween two states of SRIBCN is derived. By introducing the reachability matrix, the necessary and suffi-
cient conditions for the AFR of the specific state and the AFC of SRIBCN are obtained. Finally, the rela-
tionship between AFC and other controllability is discussed with examples.
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