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§1 Introduction

Hale, J. K. obtained the result!!) of globally asymptotical stability for the au-
tonomous retarded functional differential equations, In this paper we consider the
globally asymptotical stability of general neutral functional differential equations
and extend Hale‘s result,

§2 Definitions

Suppose r, T ate given real numbers with r>=(¢ and 7€ (- oo0,00), [R" is an
n-dimensional linear vector space over the reals with norm |+|, ¢&c([-r,01,R"
is the Banach space of continuous functions mapping the interval [-r,0] into R"
with the topology of uniform convergence. We designate the norm of an element ¢
in C by ||¢]l = -,SE? \ [¢(0)] and let x, €C be defined by x,(8) =x(t+6), —r<<6<<0.

Consider the eq<uation

dD(t
ét)x' =f(t,%), (1)

where f, [7,00) xC—/R" is continuous, satisfies a local Lipschitz condition with
respect to ¢ in ¢ and f(¢,0) =0, for all tE€[1,00); D(t)d=d(0) —g(t,d), g: [T, 00)
XC—/R" is continuous, g(t¢,+) is bounded linear operator from C into /R" for each
fixed t in [1,00),

8t 6)= | Cdwct,0)16¢0),
where u(t,+) is of bounded variation on [ ~r,0], We also assume that g is uni-

formly nonatomic at zero; that is, there exists a continuous, nonnegative, nonde-
creasing functon I(s) for s in [0,r] such that

0
10y =0, |[” tam,0100)|<i6)_sm oo 1.

Suppose C([7,),/R") is the set of continuous functions mapping the interval

[z,00) into [R". For (0,¢) €[7,0) XxC, HEC([T,0), [R"), We let x (g,¢,H) (1)
be a solution of the equation
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{D(t)x,=D(a)¢+H(t)—H(0), t=0 (2)

X, =0,
We give some definitions.

Definition 12! Suppose W <C([1,),/R*)., The operator D(t) is said to be
uniformly stable in relation to the set 3 if for any o&[r,00), ¢ EC, HE 9,
there are positive numbers K,M, such that the solution x(o,¢,H) of the equation
(2) satisfies

I, (2, ¢, D [|<K| || + M UE?E' |[H(u) -H(0) |, t=0,

Definition 2 The solution x=0 of Eq.(1) is said to be globally asymptotically
stable if it is stable and for every (o,¢) & [v,0) XC, the solution x(g,¢)(t)—>0
as t—»>oo,

If vy [1,00) XC—~/[R is continuous and x(o,¢) is the solution of Eg.(1) throu-
gh (o,¢), we define

Par(t,0) = T Lo Gt 4,048 ) = v(, 6) 1,

§3 Theorems

We obtain the following results:

Theorem 1 Suppose the operator D(t) is uniformly stable in relation to
Cc([t,),R"), and f, [1,00) xC—/R" takes [1, o) X (bounded sets of ¢) into bound-
ed sets of [R". If there is a continuous function V: [7,00) xC—>R, V&, 0) =0,
for all tc[7,00) such that

u(|DBYSH<V (L, )

V(l)(t’¢)< -o( l D(t)d’l )s
where v, JR+—>/R* is continuous function, u, Jp*->/B* is continuous nondectreasing
function, u(s) and »(s) are positive for s>0, and u(s)—>oo as s—»oco, then the solu-

and

tion x=0 of Eq.(1) is globally asymptotically stable,
If the operator D(t) is independent of t, we have the following theorem.
Theorem 2 Suppose D,u,v,f,V ate as in Theorem 1 and satisfy
u(|DPH<V (L, ¢)

Vin(t,d<~v({d(0)]),
Then the solution x=0 of Eq.(1) is globally asymptotically stable.
Remark If D()¢(or Dé)=¢(0), then Theotem 1 (or Theorem 2 ) becomes
Hale’s result. (See [1], Chap. 5, Corollary 3.1)

and
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