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Observability of Probabilistic Boolean Control Networks

FAN Zhuoyou

School of Electrical Engineering and Automation, Henan Polytechnic University,Jiaozuo, Henan 454000, China
Abstract The uncertainty of the transfer matrix brings difficulties to the observability and controllability analysis for probabilis-
tic Boolean control networks(PBCNs). This paper mainly studies the observability of PBCNs,and the conditions of observability
are also developed for PBCNs. On this basis,the method for calculating the initial state vector of the system is given. Firstly,ac-
cording to the reachable state set of PBCNs, the distinguishable and indistinguishable states of the system are defined,and the
concept of $d$ -step distinguishability and the necessary and sufficient conditions for its judgment are given. Secondly,based on
the output and state model of PBCNs. the probabilistic initial state set of the system is also obtained. Then. the definition of
strong observability and weak observability of PBCNs are given. Meanwhile, the methods of calculating the initial state vector and

determining whether a given PBCN is observable are obtained. Finally,an example is given to illustrate the effectiveness of the

proposed methods.
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