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In this contribution we deal with asymptotic behavior of solutions to a linear
homogeneous differential equation with two delayed terms containing two discrete
delays

ẏ(t) = β(t)[y(t− δ)− a(t)y(t− τ)] (1)

for t → ∞. In (1) δ, τ ∈ R+, R+ := (0, +∞), τ > δ, β : I−1 → R+ is a continuous
function, I−1 := [t0 − τ,∞), t0 ∈ R and a : I → [0, 1], where I := [t0,∞), is a
continuous function. The symbol “ ˙ ” denotes (at least) the right-hand derivative.
Similarly, if necessary, the value of a function at a point of I−1 is understood (at
least) as value of the corresponding limit from the right .

In paper [3] conditions for convergence of all solutions of equation (1) with a(t) ≡
1 and δ = 1, i.e. the equation

ẏ(t) = β(t)[y(t)− y(t− τ)]. (2)

are given. We reproduce one result as the first statement of following theorem. The
second part concerns of equation (1) with a(t) ≡ 1, i.e. the equation

ẏ(t) = β(t)[y(t− δ)− y(t− τ)]. (3)

and follows from results given in [1, 2].

Theorem 1 Let for all t ∈ I−1 and a constant p > 1 :

β(t) ≤ 1

τ
− p

2t
. (4)

Then each solution of (2) corresponding to the initial point t0 converges.
Let for all t ∈ I−1 exists a constant ρ such that

β(t) ≤ ρ <
1

τ − δ
. (5)

Then each solution of (3) corresponding to the initial point t0 converges.



In the paper [5] is proved following result concerning existence of unbounded in-
creasing solutions of (3).

Theorem 2 Let for all t ∈ I−1 with sufficiently large t0 and for a constant p ∈
(0, 1) :

β(t) ≥ 1

τ − δ
− p

2t
. (6)

Then there exists an increasing and unbounded solution of (3) as t →∞.

Let us present a new result concerning existence of unbounded solutions of equa-
tion (1) as t →∞.

Theorem 3 Let for all t ∈ I−1 inequalities

β(t) ≥ 1

τ − δ
+

p

t
, 0 ≤ a(t) ≤ 1− b

t2
(7)

with constants p ∈ R, b ∈ R+ hold. Then there exists increasing and unbounded
solution y(t) of (1) as t →∞.

This result is proved by method of differential inequalities with delays.
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