Accepted Manuscript

Further results on delay-dependent stability criteria of discrete
systems with an interval time-varying delay

Min Wu, Chen Peng, Jin Zhang, Minrui Fei, Yuchu Tian

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0016-0032(17)30228-4
10.1016/j.jfranklin.2017.05.005
F1 2979

Journal of the Franklin Institute

28 November 2016
28 February 2017
1 May 2017

Journal
of The Franklin Institute

ENGINEERING AND APPLIED MATHEMATICS

2014 2026 Awards Specal oo
Ebied by: Jmes Lam

Please cite this article as: Min Wu, Chen Peng, Jin Zhang, Minrui Fei, Yuchu Tian, Further results on
delay-dependent stability criteria of discrete systems with an interval time-varying delay, Journal of the
Franklin Institute (2017), doi: 10.1016/j.jfranklin.2017.05.005

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.jfranklin.2017.05.005
http://dx.doi.org/10.1016/j.jfranklin.2017.05.005

Available online at www.sciencedirect.com J ourn a| Of

ScienceDirect Franklin
Institute

www.elsevier.com/locate/procedia

" 2
ELSEVIER Journal of Franklin Institute 00 (2017) 1-10

Further results on delay-dependent stability criteria of discrete
systems with an interval time-varying delay

Min Wu?, Chen Peng?, Jin Zhang®, Minrui Fei**, Yuchu Tian®*

“Shanghai Key Laboratory of Power Station Automation Technology, School of Mechatronic Engineering and Automation, Shanghai
University, Shanghai 200072, China
bSchool of Electrical Engineering and Computer Science, Queensland University of Technology, GPO Box 2434, Brisbane QLD
4001, Australia

Abstract

This paper deals with stability of discrete-time systems with an interval:like time-varying delay. By constructing a novel
augmented Lyapunov functional and using an improved finite-sumpinequality to deal with some sum-terms appearing in
the forward difference of the Lyapnov functional, a less conservative’stability criterion is obtained for the system under
study if compared with some existing methods. Moreover, as a special case, the stability of discrete-time systems with
a constant time delay is also investigated. Three numerical examples show that the derived stability criteria are less
conservative and require relatively small number of decision variables.

© 2016 Published by Elsevier Ltd.

1. Introduction

During the past two decades, there is a growing interest in studying the systems with a time delay since
time delays are often encountered-in various industrial and engineering systems, such as neural networks,
networked control systems, chemical processes, manufacturing and biology [1-4]. It is well known that
the existence of time delays,may lead to instability, oscillation and poor performance. For those problems,
much attention,has\been paid to the stability problem of delayed systems, see, for example [1, 3, 5-8], and
the reference therein. »Recalling the existing results, there are two classes of stability criteria, i.e., delay-
independent stability criteria and delay-dependent stability criteria. In general, delay-dependent method
can usually provide less conservative results than that by delay-independent one especially when the sizes
of time delays are small [9-12]. Thus, this paper also focuses on delay-dependent stability criterion for
delayed systems.

Forva’ delay-dependent stability criterion, one of main concerns is to obtain a maximum admissible
upper bound of time delay such that the system can remain stable. The obtained maximum admissible upper
bound is therefore regarded as an index to measure the conservatism of the stability criterion [13-15]. In
order to derive a less conservative stability criterion, lots of efforts have been made: i) it is proved that a
proper augmented Lyapunov functional can significantly reduce the conservatism of a stability criterion, see
[13] for example; ii) Several approaches, such as Jensen inequality [16], free weighting matrix method [6,
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