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CRITERIA FOR OSCILLATION OF SOLUTIONS
OF TWO-DIMENSIONAL DIFFERENTIAL SYSTEMS
WITH DEVIATING ARGUMENTS

(Reported on October 16 and 23, 1995)

Consider the system of differential equations

W5 (8) = o (bur (7(0), w2 (o (1))
uh(6) = fo (tur (7(0), w2 (o (1))

where f; : Ry x R? — R (i = 1,2) satisfy the local Carathéodory conditions, 7,0 :
R4 — R are nondecreasing continuous functions and o(t) < ¢, o(7(t)) < t for t € R4,

lim 7(t) = 400, lim o(t) = +oo.
t— 400 t—+o00

In this paper, we establish sufficient conditions for oscillation of so-called proper solu-
tions of (1), i.e., of nontrivial solutions defined in some neighbourhood of +00. Analogous
problems for higher order functional differential equations have been considered in [1].

In the sequel, we assume that the inequalities

(1)

fi(t, z,y)signy > p(t)lyl,
fa(t,z,y)signe < —q(t)|z| for t€ Ry, (z,y) € R
are fulfilled, where p,q : Ry — R4 are locally summable functions.

Theorem 1. Let the function

R(t) :/p(s)ds (2
0
be such that
h(400) = +o0, 3)
lim / a(s)h(r(s)) ds > . @
t—+o00

o (r())
Then every proper solution of (1) is oscillatory.
Remark. Note that the inequality (4) cannot be replaced by

t

lim / a(s)h(r(s)) ds > - — ¢ 5)
t—+o00

o(r(t))
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120

for no ¢ E]O,%[.

Indeed, let e G]O,é[ and p € [0,1[. Let us choose A\ €]0,1 — p[ such that
A > (1 —ee)(1l — p). Obviously the system
c1 Cc2

u'l(t) = t_ﬂ u2(at), u’2(t) = tQ_M 'u.l(,b’t) for t 2 1,

1
where @ €]0,1], 8 €]0,400[, af = X1, ¢ = AalA~# and ¢z = (A + p— 1)F~,
has the nonoscillatory solution (t*,t*T#~1) despite the fact that (5) is fulfilled.

Theorem 2. Let (3) be fulfilled. Let, moreover, there exist o € ]0,+o0[, B € [1,400]

such that h(o(r (1)) ht)
" o(r
SR 5N SR 7
and for some X\ €]0,1],
+oo
lim h*(t) / R (s)q(s) ds > % max{amflﬁfm(l —z)r: x € [0,1]},
t— 400

t

where the function h is defined by (2). Then every proper solution of (1) is oscillatory.
Theorem 3. Let condition (3) be fulfilled. If, moreover,

I ICC0))

>0,
todoe  DHE(D)
+oco
lim ( ) / hﬂ—k(s)q(s)ds) >0,
A0 N\ too

t

where p €10,1[ and the function h is defined by (2), then every proper solution of (1) is
oscillatory.
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