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ON THE OSCILLATION OF SOLUTIONS OF TWO-DIMENSIONAL
LINEAR DIFFERENTIAL SYSTEMS WITH DEVIATED ARGUMENTS

(Reported on December 1, 1997)

Consider the system of differential equations
m m
W) =D pil) ue(ei(t), wh(t) ==Y ai(t) ur (n(1)), (1)
=1 =1

where p;,q; € Lioe(R4;R4), 75,0 € C(R4;Ry), oi(t) <tfort € Ry, limy—qoo 75(t) =
+oo, im¢ 4 o0 0i(t) = 400 (1 =1,...,m).

Let to € R4 and ag = infy> ¢ {min(r;(¢),0:(t) : ¢ = 1,...,m)}. A continuous vector-
function (u1,u2) defined on [ag, +oo[ s sald to be a proper solution of the system (1)
in [to, +oo[ if it is absolutely continuous on each finite segment contained in [tg, +co[,
satisfies (1) almost everywhere on [tg, +oo[, and sup{|u1 (8)| + |u2(s)| = s > t} > 0 for
t> to.

A proper solution (u1,us2) of the system (1) is said to be oscillatory if both w1 and us
have sequences of zeros tending to infinity. If there exists ¢4 € Ry such that uj (t)u2(t) #
0 for ¢t > t«, then (u1,uz) is sald to be nonoscillatory.

In this paper, sufficient conditions are given for the oscillation of proper solutions of
the system (1) which make the results contained in [1, 2] more complete.

In the sequel, we will use the following notation: p(t) = Z:Zl pi(t), q(t) = Z:Zl 7: (1),

h(t) = [ p(s)ds, ho(t) = min { A(t), h(ri(t) i = 1,...,m}.
Theorem 1. Let

+ oo + oo
/ p(t)dt = o0, / ho (t)g(t)dt = +oo, (2)

and there ewist a nondecreasing function o € C(R4;Ry) such that o;(t) < o(t) < ¢
(i=1,...,m) and

lim sup A(7((t))) /h(t) < +oo. (3)

t—+ o0
If, moreover, there ewists € > 0 such that for any A €]0,1]
+ o
lim inf ha(t)hl_A<T(cr(t)))/ p(s)R 275 (s)g(s, \)ds > 1,
t—+ o0
(o (t))

where 7(t) = max (max{ﬂ'(s),n(s) i=1,...,m}:0< s < t), n(t) = sup{s : o(s) < t},
g(t,\) = foc(t) h(¢) Z:Zl qi (E)hA (1:(8))dE, then every proper solution of the system (1)

15 oscillatory.

1991 Mathematics Subject Classification. 34K15.
Key words and phrases. Two-dimensional linear differential system with deviated
arguments, proper solution, oscillatory solution.



149

Theorem 2. Let the conditions (2), (3) be fulfilled, where the function o € C(Ry;R4)
is nondecreasing, o;(t) < o(t) <t fort ERy (i = 1,...,m). If, moreover, there exists
e > 0 such that for any A €]0,1]

t—+ o0

o(t) m
lim inf h—*(t)/ R(€) Z g (RN (€))dE > 1 = A+ &,

then every proper solution of the system (1) is oscillatory.
Theorem 3. Let
lim sup A(7:(2))/h(t) < o0 (i=1,...,m) (4)
t—+ o0

and there ewist £ > 0 such that for any A €]0,1]

t—+ o0

lim infh_l(t)/ R2(€) Z g:(&) [h(7:(8)) /1(9)] AE > A1 = \) + e

Then every proper solution of the system (1) is oscillatory.

Corollary 1. Let (4) be fulfilled and o; €]0,+0o[ (i =1,...,m), where

a; = liminf A(7;(2))/Rh(t) (=1,...,m). (5)
t—+ o0
If, moreover, there ewists € > 0 such that for any A €]0,1]
t m
liminf h=1(¢) [ R2(s) Z alqi(s)ds > A(1 = \) + e,
t—+ o0 o —
=

then every proper solution of the system (1) is oscillatory.

Corollary 2. Let (4) be fulfilled, a; €]0,4c0[, gi(t) > go(t) fort ERy (1 =1,...,m),
where g0 € Lioe(R4;R4), a; (i =1,...,m) are defined by (5). Then the condition

ltiin_l-ilgof ) /t h%(5)go(s)ds > max {/\(1 - ) (ia*) B (A€ [0,1]}

=
is sufficient for the oscillation of every proper solution of the system (1).

Corollary 3. Let g0 € Lioc(R4+;R4), o €]0,1] and lim infr— 4 oo t71 fot s1t2go(s)ds >
0. Then cvery proper solution of the equation uw''(t) + go(t)u(t®) = 0 is oscillatory.
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