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A PROBLEM ON THE STABILITY
OF RETARDED SYSTEMS

Huane ZHENXUN LIN XIAOBIAO
(Fudan Unwerszty)

ABSTRACT

In thls paper, the followmg retarded system has been studled
_ . L w(t) = Aa;(t) +Bz(t—r1), >0, . . S ¢ I
where «(¢) is an n—vegtor valued funetlon 4 and B are nxn constant matrwes ‘and )
all the eigenvalues of 4 are supposed t0 have negatlve real parts. The asymptotical
stability of equation (1) has beendiscussed by Hale™ ut111z1ng the followmg L1apunov
functional

4OE ¢T<o>o¢<o>+j ¢T<0>E¢<a>da

where E>0 and the symmetrlo matrix 0>0 is chosen, such that ATO +OA— —=D<0,
In this discussion; he remarked that if matrix SR
D—E —GB

| H—_[_@B)T B }>°’
the rate of decay of the solution of equation (1) to zero would be independent of the
delay r, thatis, would follow the exponontial relation as 1ndlcated below '

1o 1o, DISE Do,

where a(a>0) is 1ndepndent of r, o

‘We show.that this conclusion is not true and a new relation between Liapunov
funchonal and it’s solution ' (exponentlal estimation) has been.. developed for the
general Tétarded functional differential equation o e T

X =50, X). R ¢ )

If there is a functional V' (i, ¢):R* X Cg—> R such that

(1) »[¢0) "<V (¢, <K |d];, (v, K>0, 1>0);

(i) V{t, $<—Cal¢©0) |7, (C:>0).
then the solution of equation (2) # (%, ¢) (t) satisfies

|2 (to, &) () | <K 1(r) [ ] 674,
where a; depends on 7.

The following inverse problem has also been studied: In case the solution &=0 of
equation (1) is asymptotically stable for every value of r>0, would there exist the
matrices >0 and E>0 such that the corresponding matrix H>02? Counter example :
is given for this problem :



