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N. PARTSVANIA

TO THE QUESTION OF OSCILLATION OF SOLUTIONS
OF TWO-DIMENSIONAL DIFFERENTIAL SYSTEMS WITH
DEVIATED ARGUMENTS

(Reported on February 26 and March 4, 1996)

Consider the system of differential inequalities
uh (t) sign uz(a(t)) > p(t)|uz(o(t))],
uh(t) signu (7(1)) < —q(t)|u1 (7(1))],

where p,q : Ry — Ry are locally summable functions, 7,0 : Ry — R are nondecreas-
ing continuous functions and o(t) < ¢, o(7(t)) < t for t € Ry, limis 400 7(t) = +o0,
limt‘}+oo O'(t) = 400.

)

Definition. A proper solution (u1,u2) of the system (1), i.e. a nontrivial solution
defined in some neighbourhood of +oo, is said to be oscillatory if both u; and uz have
sequences of zeros tending to infinity. If there exists to € Ry such that wi(t)u2(t) # 0
for t > to, then (u1,u2) is said to be nonoscillatory.

In this paper, we are especially interested in the question whether every proper solution
of (1) is oscillatory.
In the sequel, we assume that the condition

+oco

/ p(s)ds = +o00

0
is fulfilled.

Theorem 1. Let for some k € N and for any to € R4 the inequality

t (s)
([ an ot atroin) [ pericas+
o (r(t)) nk (to)
+o00

+9k (U(T(t));to) / q(S)dS) >1,
t
be fulfilled, where

gkt to) = / p(s)wi (U(S)as;to)ds +
n (to)
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t s

+ / ()b (s t0) / p(E)wn (0(6), &t ) deds for ¢ > meto),
M (to) M (to)
s (&)
wj(tys;to)=exp{/q($)w(§;to) / p(&)dfldf}
t n; (to)

for s>t>n;(to) (j=1,...,k),
e1tito) = 1, ¢j(tito) = wj—1(o(r()),5it0) for t>mni(to) (j=2,...,k),

a(7(t)) t
Un(tto) =0, ;(tsto) = / p(s>exp{ / q(owjfl(a;to)da}ds )
nj—1(to) a(s)

for t>milte) (G =2,...,k),
m(0) = max {5 min (a(r(o(6))so(s)) e}y 0y 0) =i (ny-1(0)
(G=2,...,k).

Then every proper solution of (1) is oscillatory.

(In the case of second order differential inequalities, an analogous construction of the
functions ¢y, ¥k, N can be found in [1]).

Theorem 2. Let for some k € N and for any to € Ry the inequality
+oco

lim sup ¥y (¢; to) / q(s)ds > 1,

t— 400
t
be fulfilled, where the function ¥y is defined by (2).
Then every proper solution of (1) is oscillatory.
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