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Abstract: With the rapid development of systems biology and medical science, gene regulatory networks have become a
heated research field. As an important model for studying biological systems and gene regulatory networks, in the past few
decades, Boolean networks have attracted extensive attention from many scholars including biologists and system scientists.
This paper studies the set stabilization problem of probabilistic cascading Boolean networks (PCBNs5). Firstly, the concept
of set stabilization of PCBNs has been proposed, and the considered PCBN is converted to an equivalent algebraic form
by using the semi-tensor product of matrices. Secondly, based on the equivalent algebraic form, a series of probabilistic
reachable sets is defined and a necessary and sufficient condition is presented for the set stabilization of PCBNs. Finally,
as applications of set stabilization of PCBNs, the synchronization of PCBNs and strategy consensus of n-person random
cascading evolutionary Boolean games are investigated, respectively, and several necessary and sufficient conditions are
presented.
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I ZI AT Oy DS (P filE ) [ SR S5 35, w; (¢, p;) € D
TR MR P{w,;(t,p;))=1}=p; 0<p; <1)
MOERIESE, y(t) € DRRIHZRIL R, f, . D2 —
D,i=1,--- ,nflh: D" — DANA/REEL

HE, Z%tﬂ%ﬁfﬁ?%ﬂE‘Jn]\ﬁiﬁ*ﬂ@iﬂﬁﬁﬁﬁﬁ??ﬁf@%
—EPE L.

EX 5  n ABENUEAAT R IEZRFRA R 156
W — S, WIRAF L ) () A IEREHLT, RHE B UG R

W JR%Zy € DAL RS > TH

T TR N BERLTE A A 2R 25 S — S50 ]
B ARG QDA NI FRETE

2(t+ 1) = Quit)u(t)2 (1)
{yu) — () @

LEW( )— D(Z 1 Wi (t pz) Q€£271X22n+m HHEL‘QXgn.
K Qo 2n i, BiQ = [Ql Q2n]’/H\EPQi €
Lonsonim. V() = 64,5 € {1,---, 2"}, #BAFAE

u&_‘a(]jl’ T ’jn € {17 2}1@?%“&)@):5%1 Xoeee X 55“
HE,
n—1 )
=3 (Je—1)2"7 + j.
k=1
)

_ jq _ pq7 jq: 17
P{w,(t,p,) = 83’} = {1 "o h—g, @
ﬁiq: 17... ,n,ﬁ
P{uw(t) = 64} = ﬁ P{uw,(t,p,) = 8}, (30)

T2, %é}fmﬁﬁ%%#ﬁ A ZE A R BEATL3E ) R
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3t [11] LASCHOV D, MARGALIOT M. Controllability of Boolean control
networks via the Perron-Frobenius theory. Automatica, 2012, 48(6):
2(t+1) = Fu(t)z(t), (31) 1218 - 1223.
H |:F| . [12] LIF F, TANG Y. Set stabilization for switched Boolean control net-

P{F:QJ}:P{w(t) = 5j"}a Jg=1,---,2"

BNk, BTSN IIBHER REGDIH Fin A\ FE
WU AT 7K 2R g — S L

M SCSH] CAE H, SR B — B0 ] E AR R 8t
GHUMER1BUERIERS C A= {01,602, }. KK,
e B 1 )45 N IR ES 18,

EIES  n ABEHEAT /KBRS — SR 2
AR, 2 HAUCK AR ERHT <" I s 45 S C
MERS C &, (S)Hbr(S) = Agn.

5 4

ARSCHIFFE T EZR ZRIBCAT R 10X 2% 1) SR BELE I .
THEBERIEsK AR, 25 T RESR ZRAT ZR Y 2% (AR 4L
Fon. BT RBETR, B LT —HiE SRk
£E. FI IR REIBSE MO T, 28 HY 7 MR SR 06 A 7K I
25 I BRAEE 0] AT fiAE ) R L 2R A b, FRATTIE NS i
IR FRR 5 L FH T M 0 ZR AT 7K 0 45 1) [ 25 4
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