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Abstract

In this paper, the concept of Rayleigh quotient for arbitrary matrix, based on that of real symmetric
matrix, is introduced, the properties of which are discussed, and some useful results are abtained. Using
it to study the decentralized stabilization of linear time-invariant large scale systems, a class of linear
interconnected systems which can be stabilized by a decentralized state feedback control are obtained.
An algorithm for the determination of such control is given, which is simple, practical and effective as
compared with the corresponding results in the hiterature.
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1 Introduction and Problem Formulation

Let ¥ be a dynamic linear time-invariant system defined by N interconnected subsystems T, i =
1.2,--- , N, which are factored as

N
2i(t) = Ai(t) + Ba() + > Ayzy(8),
F=lgi

yi(t}=czﬂ::|:t:|| i= 1?23--- |P"r:

IS (1)

where x; € R™ u; € R™,y; € R represent the state, input and output of the subsystem E;
respectively, and A;, B;, C; and A;; are constant matrices of appropriate dimensions. We denote
Zf:l T =M, E:‘;l m; = m, Z::l r; = r, and assume that all pairs (A;, B;) are controllable and all
pairs (A;, C;) are observable, our general goal is to stabilize the overall systems (1) by employing
a decentralized state feedback control law

£

wilt) = Kmy(t), i=1,2,---.N (2)
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