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Abstract
Consider the first-order delay differential equation
0

x (t) +

m
X

t ≥ 0,

pi (t)x(τi (t)) = 0;

i=1

where, for every i ∈ {1, 2, . . . , m}, pi is a continuous real-valued function in the interval [0, ∞),
and τi is a real-valued function on [0, ∞) such that
τi (t) ≤ t for all

t≥0

and

lim τi (t) = ∞,

t→∞

and the discrete analogue difference equation
∆x(n) +

m
X

pi (n)x(τi (n)) = 0;

n = 0, 1, . . . ,

i=1

where, for every i ∈ {1, 2, . . . , m}, {pi (n)} are real sequences, and {τi (n)} are sequences of
integers such that
τi (n) ≤ n

for all

n = 0, 1, . . .

and

lim τi (n) = ∞.

n→∞

Several optimal oscillation conditions for the above equations are presented.

References
[1] E. Braverman, G. E. Chatzarakis, and I. P. Stavroulakis. Iterative oscillation tests for differential
equations with several non-monotone arguments. Adv. Difference Equ., pages 2016:87, 18, 2016.
[2] E. Braverman and B. Karpuz. On oscillation of differential and difference equations with nonmonotone delays. Appl. Math. Comput., 218(7):3880–3887, 2011.
[3] G. E. Chatzarakis, R. Koplatadze, and I. P. Stavroulakis. Optimal oscillation criteria for first
order difference equations with delay argument. Pacific J. Math., 235(1):15–33, 2008.
[4] G. E. Chatzarakis, R. Koplatadze, and I. P. Stavroulakis. Oscillation criteria of first order linear
difference equations with delay argument. Nonlinear Anal., 68(4):994–1005, 2008.
[5] R. Koplatadze and G. Kvinikadze. On the oscillation of solutions of first-order delay differential
inequalities and equations. Georgian Math. J., 1(6):675–685, 1994.
1

[6] R. G. Koplatadze and T. A. Chanturiya. Oscillating and monotone solutions of first-order
differential equations with deviating argument. Differentsial’nye Uravneniya, 18(8):1463–1465,
1472, 1982.
[7] G. Ladas, V. Lakshmikantham, and J. S. Papadakis. Oscillations of higher-order retarded
differential equations generated by the retarded argument. pages 219–231, 1972.
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