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Motivation 
 The Boolean control network (BCN) is a promising architecture 

for the bio-medical domain, and controllers play a critical role in 
BCN.  

 BCN is vulnerable to random errors occurring in the data 
collecting process and cannot emulate the uncertainty in a real 
genetic regulation process.  

 Studying the stabilization of PBCN is worthwhile since stabilizing 
to achieve the desirable goals is of vital importance in practice. 

 Analyzing the stabilization of a large PBCN could lead to high 
computational complexity. 
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Novelty 
 The concept of bisimulation relation between PBCNs is proposed. 

 Necessary and sufficient conditions involving the skeleton 
matrices of PBCNs and a certain logical matrix are given to test 
bisimulation relations between two PBCNs. 

 Using bisimulation relations, the stabilization of PBCNs with 
probability one is then propagated. 

 If two PBCNs are matched by a bisimulation relation, then they 
share the same transient period. Front In
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Major results 

 Necessary and sufficient conditions for two PBCNs to be 
bisimilar: 
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Major results (Cont’d) 
 Bisimilar PBCNs exhibit a uniform stabilization property. 
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Conclusions 

 Definition of bisimulation relation of PBCNs has been proposed. 

 A necessity and sufficiency has been proposed to examine 
bisimulation relations. 

 If two PBCNs are coupled with a bisimulation relation, then one 
can achieve stabilization to a state set with probability one if 
and only if the other can realize stabilization to a fixed point with 
probability one. 
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