Journal of Mathematical Research and Exposition
Vol .11, No.2, May. 1991

Hunt-Yorke’s Theorem for First order Nonlinear
Functional Differential Equations with Continuous

Distributed Deviating Argument*

Li Guanghua

(Huaihua Teacher’s college)

This paper discusses the following first order functional differential equations
5
X+ [ f,¢, x(g(1,6)1)do(¢)=0 (b>a) (1)

We first made the following assumptions,

(R,) The nonlinear function f(r,¢,v) satisfies “the bounded sublinear” con-
dition. if |v|< ¢y (¢,>0), then

| fCt, &) |22 p(r, 8|y ]
Furthermore, suppose _
fe,8,00=0, f(t,¢,vIv>0 (v+0)

(R;) o0:[a,5)~R is a nondecreasing function and the integral in (1) is a
stieltjes integral; :

(Ry) pl1,&), &(1,&)eCl(ty, +°) x[a, ), R') and g(1,&)<r, ¢efa, b) and

lim ming(t,¢{)= +o0,
1 +o0 gela,h)

Recently, there has been a lot of activities concerning the oscillatory and
asymptotic behaviors of Eq (1). See.,for example [1] [2]. The important fea-

ture in this paper is the “Hunt-Yorke’s Theorem” of conditions‘®’

. Also, we
shal 1 establish some algebraic criterion for the existence of a nonoscillatory solu-

tion of Eq (1).

.. b
Set }Llrolo;gi;[—}l—fap(t,g)exp(l[t—g(t,§)])da(§)]>1 (2)

there exists‘qO,Toe(O, +oc0) such that _
r—g(t,&6)<gqq and p(t,&)<T, for t=>1ry and ¢e(a,b) (3)

there exist 4,¢(0, +o0) such that

m[%of:p(t,g)exp(lo[t—g(t,§)])d0(§)]<1' (4)
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Theorem | Suppose that (3 ) hold; then the Condition ( 2 ) implies that 3]i

solutions of (1) oscillate.

Corollary | Suppose that (3 ) hold; then the following Condition

h
inf_ (4 ["p(r,8)exp(Ale- glr,$)) do($))>1 (5)
2 1,, A0 a
implies that all solutions of (1) oscillate.
Theorem 2 Consider the linear RFDE,;
h
X+ [ plr, §)xgr,¢)1do($) =0 (H)

where (R,) and (R,;) hold. Then (4) implies that there exists a nonoscillatory

solution for Eq (H).
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