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Weak controllability of probabilistic Boolean control networks

LI Zhi-giang!, XIAO Hui-min
(School of Mathematics and Information Science, Henan University of Economics and Law, Zhengzhou Henan 450046, China)

Abstract: The weak controllability of probabilistic Boolean control networks (PBCNs) is discussed in this paper. The
definition of weak controllability for PBCNs is introduced firstly. Using semi-tensor product and vectors expression of
logical values, we express PBCNs as discrete time dynamic systems. Based on the structure matrix of PBCN, the maximum
probability transfer matrix is constructed, the element of this matrix denotes the maximum probability with which one state
is transferring to another. Also the weak controllability matrix is constructed, and the necessary and sufficient condition for
weak controllability of PBCNSs is obtained. Finally, the algorithm is given to construct the control sequence which drives
the initial state to the desired value with probability w. A numerical example is presented to show the applicability of our
approach.
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Wu(l) =63, I 4x(2) = 6. K EBx(2) = S3M
z(1) = oF LMBE=R 1783

H3L BN

(M)43 = 0.8, [Blky(L)]s3 = 0.

Bu(2) = 62, Bax(3) = o+ Fika(3) = SATLLM

)3,1 = 17

2(2) = 33 BLIE %0.8 i k. % I, 19 5 £ il 1§ 51
U(O),u(l),u@), i R4 E/‘Jﬂj(%}y\l'o = 52 ~ (1,0)

Hy R AE 35335 LI R0.85 ik my = 6% ~ (0,0). 3 —
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BT R

P(a(1) = 8}|(0) = 63, u(0)
(2(2) = 3](1) = 61, u(1)
(2(3) = 4]2(2) = 63, u(2)

I
S O O
[ I NGU NG
S~— —
1l
oS = o=

~—
I

P
P

(32)

MF(B2) AT 1, % TR 2 A0 R I 2%(25), BT Ih
KA Nz (0) = 67, BLEE # T Flu(0) = 63, u(l) =
83, u(2) = 03, TE 230 RBi(32) FIRA I %0.8
FIBIRAS L.

6 Z5i(Conclusions)
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