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1. Introduction. This paper is concerned with the differential
equations of the orm
(1.1) "+a(t)f(x, 5c)2+b(t)g(x, ic)+c(t)h(x)=p(t)+$(t, x, 2, ),
(1.2) "+a(t)f(x, 2)2+b(t)g(x, 2)+c(t)h(x)=p(t)
where a, b, c, p, $, f, g, h are real valued unctions.

The asymptotic property of solutions of third order differential
equations has received a considerable amount o attention over the
past two decades (cf. [1]-[8]). Many o2 these results are summarized
in [9].

In [5], the author considered (1.1) in the case p(t)=0 and eatabli-
shed sufficient conditions under which all solutions of (1.1) and their
first and second order derivatives are uniformly bounded and tend to
zero as t-.

In Theorem 3.1 of this paper, sufficient conditions are given or
uniform boundedness and convergence to zero of all solutions o2 (1.1)
together with their derivatives of the first and second order. The-
orem 3.1 generalizes our former result in [5]. In Theorem 3.2, neces-
sary and sufficient conditions re given for uniform boundedness and
convergence to zero of all solutions of (1.1) together with their deriva-
rives oi the first and second order.

2. Definition and lemma. Let us consider the iollowing system
(2.1) 2=F(t,x)
where F(t, x) is a continuous function irom [0, c)X R" to R. We
denote the solution of (2.1) through (to, x0) by x(t, to, Xo).

Definition 2.1. The solutions of (2.1) are uniformly bounded, if
for any a>0, there exists f(a)>0 such that

x(t, to, Xo)Ii or Xo and t t0> 0.

For the proof of Theorems given below we need the following

Lemma ([5, Theorem A]).
Lemma 2.1. Suppose that there exists a Liapunov /unction

V(t, x), continuously differentiable in [0, oo) R, satis/ying the follow-
ing conditions"

(i) a([[xll)<=V(t, x)<=b(llxl]), where a(r), b(r) are continuous, in-
creasing and positive definite functions and a(r) as r--c.


