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Analysis and Control of Boolean Networks: A Semi-tensor Product Approach

CHENG Dai-Zhan? QI Hong-Sheng! ZHAO Yin?

Abstract Boolean network is a powerful tool for describing gene regulatory network. With the development of the
systems biology, the analysis and control of Boolean networks become a hot topic for multidisciplinary research. This
paper surveys some recent results obtained in the analysis and control of Boolean networks using semi-tensor product
of matrices. The contents of this paper include the topological structure of Boolean networks, the controllability and
observability, realization, stability and stabilization, disturbance decoupling, identification, and optimal control of Boolean

(control) networks.
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2) AFAE R A
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Z=FX), X, ZecX (47)
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X1 = F(X)) (48)
EX 8. WM F RN Z(F) = (by)

se—A noxon FERE, 2 R
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EX 9. 1) MR DA X F—A
[ 5 (P I IB) T, A A0 TAE R P ERE X (0) =
(29,---,20), #4T X (1) = X, t > Ty, MKAREG
(18) A& (42)=) AERam.
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1.
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z3(t +1) = fa(2(t), p(x(t))) = fa(21(t), 22(t))

8
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\

(50)
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®2 WA

Table 2 Payoff bimatrix
Pi\P, C D
C 3,3 0,5
D 5,0 1,1
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I HLIX e PR PR A2 ] BRI,
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Fig. 3 Experiment data of Example 8
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