Communicated by He Huang

Accepted Manuscript

NEUROCOMPUTING

e s i

Set Stabilization of Boolean Networks under Pinning Control Strategy

Rongjian Liu, Jianquan Lu, Jungang Lou, Ahmed Alsaedi,
Fuad E. Alsaadi

PIl: S0925-2312(17)30675-6

DOL: 10.1016/j.neucom.2017.04.005 e
Reference: NEUCOM 18338 PUBLICATIONS
To appear in: Neurocomputing

Received date: 19 January 2017

Revised date: 7 March 2017

Accepted date: 6 April 2017

Please cite this article as: Rongjian Liu, Jianquan Lu, Jungang Lou, Ahmed Alsaedi, Fuad E. Alsaadi,
Set Stabilization of Boolean Networks under Pinning Control Strategy, Neurocomputing (2017), doi:
10.1016/j.neucom.2017.04.005

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.neucom.2017.04.005
http://dx.doi.org/10.1016/j.neucom.2017.04.005

Set Stabilization of Boolean Networks under
Pinning Control Strategy

Rongjian Liu® Jianquan Lu®° Jungang Lou® Ahmed Alsaedi
Fuad E. Alsaadi®

aResearch Center for Complex Systems and Network Science and Depaitment of
Mathematics, Southeast University, Nanjing, 210096, P. R. China

bSchool of Information Engineering, Huzhou University, Huzhou 3430003 China

¢ Department of Mathematics, King Abdulaziz University, Jeddah 21589, Saudi
Arabia

d Nonlinear Analysis and Applied Mathematics (NAAM) Research Group,
Department of Mathematics, King Abdulaziz University,\Jeddah 21589, Saudi
Arabia

¢ Department of Electrical and Computer Engiweering, Faculty of Engineering,
King Abdulaziz University, Jeddah 21689, Saudi Arabia

Abstract

In this paper, we study the set stabilization of Boolean networks (BNs) under pin-
ning control strategy. First, the algebraic expression of BN is obtained by using semi-
tensor product of matrices. Based on the algebraic expression, we give a method
to choose pinning nodes, and achieve set stabilization by controlling these selected
nodes. A matpix isifurther defined to design state feedback controllers. Based on
the matrix set, state feedback controllers can be obtained quickly and the compu-
tational eomplexity can be reduced. Finally, an example is given to illustrate the
design procedure of pinning controllers.
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