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Ensemble set controllability of Boolean control networks

XU YongT, GOU Zhi-li, WANG Jin-huan, JIANG Kai-chen
(School of Science, Hebei University of Technology, Tianjin 300401, China)

Abstract: The ensemble set controllability and ensemble set stabilization of a class of Boolean control networks (BCN5s)
are investigated. Firstly, by using semi-tensor product of matrices, the algebraic representation of BCNs is proposed.
Then, a necessary and sufficient condition is provided for ensuring the ensemble set controllability of BCNs by adopting
the free control sequence. The ensemble set stabilization of BCNs can be transferred into ensemble set controllability
and a corresponding decision theorem is obtained. Finally, a numerical example is given to show the effectiveness of the
proposed method.
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Hp: M@ Ft = 1HHBE,a = |PY,8 =
|P4|.

FTFE X6~ EX9FIF| 5153 ik & .

FI3 FEBCNsER RS (1), H:

1) K A28 Bz A AR 4R, 2 HAL Y &Gt PO
{20 = 1,2,..., IK|} B P = {sf = K} DL
SERTPE, Horb s = (o, € K} N E 4,

2) KL E, M AU AL & — AN R
HIA AR I 42 JR AT Ik 4R,

UEBH 28 1) AR AL, IE B 3R 2) 47

Y KBS — NI R 4 R vl ik
£, HHE X T ~ 08 XOTHN, K B AR BUE.

B LT, AN e € Ay EFYH
N iR x(t;a) € Kt > N REHESa € Asmn

xR
AR, 8 XN rélgx N, < o0. %K,

U {z(ta)lt > N} © KB Ko /& K 8 pled

a€Agn

AR ARk g, O
3 HEIaH
513 25 e KT 1 lac £ 90T 1 T A0 ASE 31 30-311)
HAEAY i1k Jy BCNss.
z1(t+1) = ~ui(t) A(z2(t) V 23(t)),
Ta(t + 1) = ~ui(t) Auz(t) Azi(t) AE(R),
23t +1) = ~ui(t) A(uz(t) V(us(t) Azi(t))).
(10)
Horpxy . xo Mg RS &, 53 543K lac mRNA.
et VA L o S PR L A Y, s o g AR
HilAR &, 73 A AR A0 M /A A A AL AR
HIANFLBE. 2wy () = OB, REE(10)FE N
z1(t+1) = 22(t) V as(t),
za(t +1) = vi(t) Aza(t) A1),
z3(t +1) = v1(t) V(v2(t) A z1(2)).
Fordr: vy Al vg A2 57 M A0 FURE A1 A 55 B A 700K & A2 Ak
FETH, 75 85 SCHR [30] FROAH [R] 1 00, T4 € 2 [l e
B E(t) = 1FIE(E) = O, A ML, i AR B LU R 2
T R4
BURRGN

(1D

w1t +1) = 23(t) V z3(1),

w3t +1) = v () Azi(t), (12)

z3(t+ 1) = vi(t) V(v2(t) Az (1))
FB2RARGN

af(t+1) = 23(t) V 23(1),

z2(t+1) =0, (13)

23(t +1) = vi(t) V(v2(t) A2t (1))

AR ZEE BN A EERE(1) = x3 o)
(5 =1,2),0(t) = x2_ v.(t). HIRG () EL(L) =
LR EOE R 2 (£ + 1) = Lio(t)z! (¢), H
Ll
68[17 17 17 57 37 ?’a 37 7a 1a 17 17 57 37 37 37 77
3,3,3,7,4,4,4,8,4,4,4,8,4,4,4,8].
FIFERT A R A () TEE() = 0 FIAREUE A
22(t+ 1) = Lo(t)a? (1), Jorh
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68[373737 77373337773a37377737373777
3,3,3,7,4,4,4,8,4,4,4,8,4,4,4,8].
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