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Oscillation Theorems for Second Order Differential
Equations with Retarded Argument

By Takai KUSAN0* and Hiroshi ONOSE**

(Comm. by K6saku YOSIDA, M. J. _., June II, 1974)

Introduction. In this paper we are concerned with the oscillatory
behavior of solutions of the differential equation with retarded argu-
ment
(A) (r(t)x’(t))’ + a(t)f(x(g(t))) O,
where the following conditions are always assumed to hold:

(a) r(t) e C(O, ), r(t) > O
(b) a(t) e C(O, c), a(t)>__0;
(c) g(t) e C(O, ), g(t)t, g’(t)O, lim g(t)=

t

(d) f(y) e C(--,) C( , O) C’(O,), yf(y) > O, f’(y) 0 for
y0.

We consider only those solutions of (A) which are defined and nontrivial
for all sufficiently large t. Such a solution is called oscillatory if it
has arbitrarily large zeros; otherwise, it is called nonoscillatory.

Our purpose here is to present criteria (sufficient conditions) for

all solutions of (A) to be oscillatory no only for the ease
(t)

dt ,<. Our theorems can be appliedbut also for the ease (t)
roduee oscillation criteria for the damed equation
(B "(t) + (t)’(t) + q(t)f(((t))) O.

1. We begin wih the ease
r(t) -"

In this ease he follow-

ing theorem holds.
Theorem 1. Ame there ezit two oitive

e C(O, ) and (y) C(0, ) with the following properties:
p’(t)O, (r(t)p’(t))’ gO, ’(y)0,

dy for some O,
f(y)(y)
p(g(t))a(t) dt for any T> O,
(Rr(g(t)))
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