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ABSTRACT
This paper presents an application of dissipative concept for stability analysis of continuous-time system with two
additive dme-varving delays in the stale. Our atiention is focused on analysis of whether the continuous-time system
with two additive ime-varving delays in the state is asymptotically stable and dissipative. By explaiting Lyapunoy-
Krasovski fumctional and introducing free weighting mairix variables, the siability condilion is derived by using
linear matrix inequality (LMI) techniques,
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1. INTRODUCTION

The study of dissipative concept which is used to analyze and design of contrel systems was initially developed by
Willems [1]. A system has the dissipative property if it always dissipates the encrgy. Many physical systems have
input-output properties related to the conservafion, dissipation and tmansport energy. Willems in  [1] siated the
following defimition.

Definition 1. System = F(x,w), z=_g{x, ), where x is the system stale, w represenis inpul to the sysiem, z is the
gystem output, is dissipative with respect to the supply function s{w, z), if there exisls a storage funciion, F{x)=0,
such that the dissipation ineguality
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helds along all possible trajectonies of the system and for all ¢, <1,.
Tn the differential form, (1) is equivalent to the differeniial dissipation ineguality,

V(x) = slwie), 2(0) (2)
Equation (2} states that the rate of ehanpe of the siored enerpy is less than or equal to the inpit power, the difference
boing the mte of the crergy dissipation. Willems in [2] showed that the notion of a dissipative system 15 a natural
generalization of a Lyapunov funclon. Analysis of dissipativity i3 a problem of Onding a stornge function {as 2
Lyapunov function candidate} which satisfy {2} wiih respect 0 a ceriain supply rate. In general, supply function is
slated in quadratic function defined by
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Here, Q, S and R are real mairices with appropriate dimension and Q and R are symmetnic matrices, The dissipative
inequality (2} with supply function (3) is gquile general, covering bounded real lemma ad positive real {or passivity -
based) as special coses.

Remark 1. Dissipativity analysis with quadratic supply function is quite general which includes K., and passivity as
specigl cases,

(1) H,performance analysis can be covered by supply lunction (3)when @ =-f. §=@dand f = Vi,

{2y Passive svstems ave dissipative with respect to supply function (with R =0 =dand § = [,
Without loss of generality, we shall make the following assumplion.
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