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Topological structure of block Boolean networks
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(School of Mathematics and Information Science, Henan University of Economics and Law, Zhengzhou Henan 450046, China)

Abstract: Topological properties of block sequential Boolean networks are discussed by means of matrix theory. Using
semi-tensor product, we express logical variables in vector forms and thus the block sequential Boolean network is ex-
pressed in a discrete time system. Based on the 1 eigenvalue and the 1 eigenvectors of the structure matrix, the numbers of
limit cycles with different lengths are expressed in explicit formulas. Especially, the total number of all cycles is obtained
as ((2" — r), where r is the rank of the structure matrix.
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rank(L — I) = 13.

A B AT 40, AR 48 (13)45 (24 — 13) = 3R
A,
FET R, AT A FHC SRR FRIA A E. K45
Ry REL I LA Ay 2R BRI i e 1 7 R4
Lx = x.
T THEAS 2 BT R R AR ) A
=0l ~ {111 D)},
w2 =6l ~ {(1101)},
23 =548 L {(1100),(1000)}.
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PLEAT IR 28 (13)AT I ANB) 1L, — KOG 2 (0 R
.

I3 J5 10, AT 7R A 48 (13)AR AP 2 P 145 210 A1
IR (13) IR BRIA S BORIA S (R 45 18— 2

Bl 1 AR (13) RS K
Fig. 1 State graph of Boolean network (13)

5 Z5i(Conclusions)

o S P AR v () U A ) )
XIS, R FH R () 25K B R R 41U A 2R R 4% 3
N ARBOE . TEAT /RN PR AESE T,
T F 9 2 SRR REIIBIT I, 19380 T B84 7K 19 2%
(A BRI S b 5400, R S5 M SRR R R T A
[ PN PR PRI AN BN 2 4 . [ W) ) P SEE A AR 56 T
ASCE R IR

XFE A AN P HIAT K W 2%, T ke &5
93 R, T8 HFP 5 7K 9 48 5 3R AX R — 11 [+
ATIR . DR — R E R 21 AT 2R 194 2 B[] 22
A3 R 285 S B B0 A7 7K X 285 TR REA, AR SCIR k]
DL E 3 H TR R P A IR I A BRER () 4544 o —
D7 M, ASCH AT U TR 28 IR G
R B PRER .

28, BRI U IAT I 45 A B AR B
N AEARL S5 A ) £ ) A 2 BE A LI 5 R S8 )
PR PRI SRR 5
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