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Abstract

| This paper presents an imprb\red estimation of the eigenvalue perturbatinn
| bound developed by the author. The result is useful for robust stability analysis
- of linear control systems.” ©* Fagyt §

§1. Introduction

| The research on robust control syﬁteﬂm’ has become one of the most attractive

areas in recent studies [1],[4],[5]. An important aspect in this field is robust stability
analysis. The pfoblem under consideration can usually be reduced as an estimation
of the eigenvalue pérturbatinn bound for a prescribed matrix. Mathematically, the
proposed problem is also important, especially in pumerical analysis. Therefore, many
contributions (such as Bauer and Fike [3], Kahan et al. [6]) have been made for this
problem. The main purpose of this paper is to improve the estimation of their results,
because in control theory, to get a more accurate estimate on robust stability is very

important.

§2. Main Results

Theorem 1. Suppose that A = Q1JQ e C™" andJ1sa Jordan matriz with the
order of its largest block being m. Then for an arbitrary u € M B), where B = A+ E,
there must exist @ A € A(A) such that, if m is an even number,
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 Proof. If u € A(A), the result is obvious. Therefore, we only consider u é A(A)
According to the proof of Theorem 8 in [6], we have o KEE. F

(7 —uI) 7" < IIQEQ"lﬂi- - | (3)

Since Omin(J — ul) = [[{J — ul)~||;?, where omin(J — ul) represents the minimal
singular value of (J —ul), Ka.ha.n, Parlett, and Jiang suggested estimating the minimum
eigenvalue for

1+ 67 (6) 1+|6I’6" (1tiorE )
Ty = = di '
1 J1J1 ag (( 5 1+|5|2 i 1+|15|z .8 |8

:sr"*:_rn'

where 6 JL u,A = }.(A) A 75 u, and J1 is an axbltra.r}' kth nrdef dean blnck of the

matrix (J — uI ) Let A\ > Ay > -« > A be the elgenva.lues of T1 Since
- | e Rad e 2k -
L A1 A e det(Tl) _ | ] , (4)
A1 Ak—1 Aot Ak Apec-Ap-1 |

the main task is to estimate the product of Al ¢ Af—1- |
Let C,(T) be the rth compound or the rth adjugate of T, and A&r) be the maximal
e1genva.1ue of C,.(T). Then, according to [2], we have

AED =y _ (5)

Therefore, it is necessary to estimate merely }\(k . ! Dencate the element of the ith row
and the jth column of Cyx—1(T1) by Ci-1(T1)i;. Then

A, < max Zm l(Tl),,l | (6)
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is a well known result. From

Tyadi(T) = BT =

adj(m) =l o i o (D




