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Abstract: As an important model for studying gene regulatory networks, Boolean networks have attracted extensive
attention from many scholars in the past few decades. Using the algebraic state space representation method, this paper
investigates the stability and stabilization in distribution of probabilistic Boolean networks (PBNs) with switching prob-
ability distribution (SPD). Firstly, the existing results on the stability of switched Boolean networks are briefly reviewed.
Secondly, the definition of stability in distribution of PBNs with SPD is given, and based on the semi-tensor product of the
matrices, PBNs with SPD can be converted into the algebraic representation. Thirdly, based on the algebraic representation,
a necessary and sufficient condition is presented for the stability in distribution of PBNs with SPD. Finally, a necessary and
sufficient condition is presented for the stabilization in distribution of PBNs with SPD, and the corresponding control design
method is given.
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2(t +1) = Mo(t)z(t), 31)
Hrh:o(t) € Ay, M = [M, M,
10 0 0 0 06 0 04]
00 0404 0 0 0 04
008 0 0 0 0 0 0.2
00206 0 0 0 0 0
M, = :
00 00604 0 0 0
00 0 0 0 0 06 0
00 0 0060 0 0
00 0 0 0 0404 0
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(10 0 0 0 08 0 0.2]
0002020 0 0 02
004 0 0 0 0 0 06
00608 0 0 0 0 O
M, =
00 008020 0 0
00 0 0 0 0 08 0
00 0 0080 0 O
00 0 0 0 0202 0
TEWE MR Aim, F, B AR
(Ml)l,lz]-a

H
Row, (M) > 0.

FTEL, FEF e MR T, R ARG E B
I, HHE BRAATE BES T AT, R R VIRt 2504
TR AR E Bz
B2 2% 58 HWNTS AR 25144 G A5 iy p 1 1 6
AR LT
At +1) = f(A(2)),
Horr:
fed{f rr,
' = (mag, (mas A ag A ag) V (mas A (ag V ag)),
a7, a4, a5 V —a7, a3 V ag,—az V az) ',
f? = (a1, as,as,a4,as,a6,a7) " .
XM iy, Bip; =0.8, p3 =0.2; MRS ATy,
fikpl = 0.1, p2 = 0.9. A HBFIRBIERS S
REAEAE R VI A MR ATAE Bla™ = 0%55.
THE A1
L=
0128[113 98 49 34 113 98 49 34 121 106 57
42121106 5742113984934 113 98

652119373 614193736141 856521
1856521195 7563 43 95 75 63 43],
Ly=
0128[1234567891011121314 1516
1718 19 20 21 22 23 24 25 26 27 28 29

109110111 112113114115116 117 118
119120 121 122 123 124 125 126 127 128|.

N (13) 7 M, = p; « Ly +p?* Lo, i = 1,2.
TE[E R Ay, I T AR 2

(MI)GS,GS = 17

H
Rowgs (M) # 0.

MITIFERE EREZR A, B, REAGK At E Bla*.
(Rl e 4R BES T 1, RGAEAT B VMR
i NAREIK A de e Bla*.

B3 AT EA AR AL I
AT IR 285 -

X(t+1) = f(U1), X (1)), (32)

Hrp:

fe{f' . ),

fl = (-2, Va3, 21 Vs Vu,(rg Azs) Vu)',

f2 = (_‘-rl V x3, Ty V 123, (%2 A .iUg) V U)T.

KRR A0, % p1 = 0.4, p? = 0.6; STHE=R
3T, 8Py = 0.3, p3 = 0.7. AL H PR
IS RS 32) AT R UM 0 A0 N AR /- A e
FX* = (1,1,1).

Su(t) = K mi(t). REGAHAN L FREG
=

xz(t+ 1) = Lu(t)x(t), (33)
Hrp:
L e{L,, Ly},
ﬁ1:58[1156125611141214],
ﬁ2:58[1156345611123412].
ot [ 52 IMER A3 Ay, 5 = 1,2, RATELN
e
o(t+1) = Myu(t)z(t), (34)
AT &y () = {01, 62, 62,07}, Py(z*) =
As. HEF6 AN, REGOIEME S T, T AT
FEB|x* = 63, HAIERFPIRES RATHE i HFEAn T
G = 0, [111 V2 U3 V4 U5 Vg U7 Us], (35)
Hr:
v, € {1,2},i=1,2,5,
v, =2,1=3,4,6,7,8.
H e BT 0], RAEGOIEALE IR A0 F K
SARHHEF = oL,
6 4w
AT T BA VIR 253 A I RE 2 AT /R I 4% 1)
Mo A R FNEEE In) il JE T RECIRS B |7V, 46
T B A UM a5 IR AT IR 2% AR .
BT AR, 6l T BA VIR 510 R A
IR ) 9 28544 3 A i e RN R [ il m] fig 1) 78 0 0 L
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