Accepted Manuscript e
Mathematics
Letters

= ieermstien a jeamal o7 tapid pabtasien

A new double integral inequality and application to stability test for
time-delay systems

[REE e —

Nan Zhao, Chong Lin, Bing Chen, Qing-Guo Wang

PII: S0893-9659(16)30293-2
DOI: http://dx.doi.org/10.1016/j.am1.2016.09.019
Reference: AML 5104

To appear in:  Applied Mathematics Letters

Received date: 23 August 2016
Revised date: 28 September 2016
Accepted date: 28 September 2016

Please cite this article as: N. Zhao, et al., A new double integral inequality and application to
stability test for time-delay systems, Appl. Math. Lett. (2016),
http://dx.doi.org/10.1016/j.am1.2016.09.019

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.aml.2016.09.019

*Manuscript

Click here to view linked References

A new double integral inequality and application to stability test
for time-delay systems*

Nan Zhao?, Chong Lin ™?, Bing Chen?, and Qing-Guo Wang”

®Institute of Complexity Science, Qingdao University, Qingdao 266071, China
b Institute for Intelligent Systems, University of Johannesburg, Johannesburg, South Africa

Abstract: This paper is concerned with stability analysis for linear systems with time delays.
Firstly, a new double integral inequality is proposed. Then, it is used to derive a new delay-
dependent stability criterion in terms of linear matrix inequalities (LMIs). T'wo numerical examples
are given to demonstrate the effectiveness and merits of the present result.
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1 Introduction

Consider the following system with state and distributed delays:
t

(1) = A(t) + Aga(t — ) + Ap /t el (1)

a(t) = d(t), te[—h,0]

where z(t) € R"™ is the state vector, A, Ay, Ap € R™ " are constant matrices, h is a constant time

delay satisfying h > 0, and ¢(t) is a continuous vector-valued initial function.

The stability of system (1) keeps attracting researchers for many years. In order to reduce
conservatism of stability criteria, a number of techniques are presented, including for instance,
the free-weighting matrix method [1-4], reciprocally convex approach [5,6] and various integral
inequality methods [7-15]. The well-known Jensen’s inequality is commonly adopted as it could
lead to a stability test with fewer matrix variables. Recently, a so-called Wirtinger-based integral
inequality developed in [8] is shown more powerful than Jensen’s inequality. Later, some other
types of integral inequalities have been reported in [3,4,10-14] to further reduce the conservatism

of the stability test.
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