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ON ASYMPTOTIC BEHAVIOUR OF SOLUTIONS OF LINEAR
FUNCTIONAL DIFFERENTIAL EQUATIONS

(Reported on October 2 and 9, 1995)

Consider the equation

o (t)
u™ (1) + Z / u(s)dsri(s,t) = 0, (1)
i)
where n > 2, m € N, 1;0; € C(Ry;R4), 1i(t) < 0;(t) <tfort € Ry, limy_s 40 7i(t) =
400, (¢ = 1,...,m), the functions r;(s,t) are measurable, and r;(-,¢) is nondecreasing
(i=1,...,m).

Let to € R4+. A function w : [tp,+oo[— R is called a proper solution of the equation
(1) if it is absolutely continuous along with its derivatives up to the n — 1-th order
inclusively,

sup {|u(s)| 1s € [t,+oo[} >0 for t>to,
and there exists @ € C(R4; R) such that u(t) = u(t) for ¢ € [to, +oo[ and
m oi(t)
7™ (t) + Z / a(s)dsri(s,t) = 0
=l
almost everywhere on [to, +00[. A proper solution u : [to, +0o[— R is said to be oscilla-

tory if it has a sequence of zeroes tending to +oo. Otherwise the solution is said to be
nonoscillatory.

Definition. We say that the equation (1) has the property A if each of its proper
solutions is oscillatory when n is even, and either is oscillatory or satisfies |u(?)| | 0 for
t 1 400 when (4 =0,...,n — 1) is odd.

Theorem. Let for some ig € {1,...,m} there exist a nondecreasong § € C(R4; Ry)
such that 7;,(t) < 6(t) < o4, (t) fort € Ry,
t 8(s)
lim / gn_ldﬁrio(gas)ds >0,
t—+oo

8(t) mig (s)

5(t)
vrai sup {t / s Ldgriy(s,t) 1t € R+} < +o0

Tig (t)
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and
_— Int
i L =1,... . 2
Jm e St G=hem @
Then the condition
m oi(8)
inf lim In*t
t—>+oo / Z /
=)
X§d,51"i(§,s)ds:)\G]O,k]} > (n—1)! foral ke N (3)

is sufficient for the equation (1) to have the property A.

Corollary 1. Let ¢; €]0,+oo[, as;@; €]0,1], and o; < @; (i = 1,...,m). Then for
the equation

ti

m
u™ (¢t G ds =0
Zt/s"lnss

g

to have the property A, it is sufficient that

it { Sy Do (e T = E T A ool > (n = 1)1

Corollary 2. Let ¢; €]0,+00[, a; €]0,1], and oz, < 1 for some ig € {1,...,m}.
Then for the equation

m

1 ci

(n) - Y ey _

u (t)+“nt2tai(n_l)u(t )ds = 0
i=1

to have the property A, it is sufficient that

m

iM{%E:Q - Aa0+m@ (n— 1)L,

i=1

In the case where the condition

lim

<400 (2=1,...,m
t——+o0 T (t) ( )

holds instead of (2), analogous questions are considered in [1].

Remark. Note that the inequality (2) cannot be replaced by

o (s)

inf lim In ¢
t—>+oo /Z /
Lrite)

In=* € deri(€,5)ds = A E]O,k]} >(n—1)—¢

for any whatever small e.
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