
EQUADIFF 10

Josef Diblík; Denis Khusainov; Violeta G. Mamedova
Inequalities for solutions of systems with “pure” delay

In: Jaromír Kuben and Jaromír Vosmanský (eds.): Equadiff 10, Czechoslovak
International Conference on Differential Equations and Their Applications, Prague,
August 27-31, 2001, [Part 2] Papers. Masaryk University, Brno, 2002. CD-ROM; a
limited number of printed issues has been issued. pp. 133--134.

Persistent URL: http://dml.cz/dmlcz/700344

Terms of use:
© Institute of Mathematics AS CR, 2002

Institute of Mathematics of the Academy of Sciences of the Czech Republic provides
access to digitized documents strictly for personal use. Each copy of any part of this
document must contain these Terms of use.

This paper has been digitized, optimized for electronic delivery and
stamped with digital signature within the project DML-CZ: The Czech
Digital Mathematics Library http://project.dml.cz

http://dml.cz/dmlcz/700344
http://project.dml.cz


Equadiff 10, August 27–31, 2001
Prague, Czech Republic

Equadiff 10 CD ROM
Papers, pp. 133–134

Inequalities for solutions of systems with “pure”
delay

Josef Diblík1, Denis Ja. Khusainov2 and Violeta G. Mamedova3

1 Department of Mathematics,
Faculty of Electrical Engineering and Computer Science,

Brno University of Technology (VUT),
Technická 8, 616 00 Brno,

Czech Republic
Email: diblik@dmat.fee.vutbr.cz

2 Department of Complex Systems Modelling,
Faculty of Cybernetics,
Kiev University,

Vladimirskaja 64, 252 033 Kiev, Ukraine,
Email: denis@dh.cyb.univ.kiev.ua

3 Department of Complex Systems Modelling,
Faculty of Cybernetics,
Kiev University,

Vladimirskaja 64, 252 033 Kiev, Ukraine,
Email: denis@dh.cyb.univ.kiev.ua

Abstract. A result concerning the estimation of a solution of a linear
system with “pure” delay is formulated.
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Let us consider the following system of differential equations with delay

ẋ(t) = B(t)x(t − τ), x ∈ Rn, t ≥ t0, τ > 0, τ = const. (1)

We suppose that the corresponding system without delay (i.e. the system (1)
with τ = 0) has the fundamental matrix of solutions Φ(t, t0), normed in t =

This is the preliminary version of the paper.
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t0. Investigation of the system (1) is performed with the aid of nonautonomous
Liapunov function of quadratic form

v(x, t) = xTH∗(t, t0)x

with
H∗(t, t0) = [Φ(t, t0)−1]TΦ−1(t, t0).

Theorem 1. Let matrix B(t) be bounded, i.e. ‖B(t)‖ ≤ B̄. Suppose, moreover,
that there exists a constant k > 0 such that

γ(t, t0, k) ≥ 0 for t ≥ t0 + τ

with

γ(t, t0, k) =

=
√
λmax[H∗(t, t0)]×

{
kλmin[H∗(t, t0)]
λmax[H∗(t, t0)]3/2

− 2B̄2

∫ t−τ

t−2τ

e−k(s−t)/2 ds√
λmin[H∗(s, t0)]

}
.

Then for solution x(t) of the system (1), determined by continuous initial function
ϕ(t) on initial interval [t0 − τ, t0], the following inequalities hold:

|x(t)| < [1 + B̄(t− t0)]‖x(t0)‖

if
t0 ≤ t ≤ t0 + τ

and

|x(t)| < [1 + B̄τ ]‖x(t0)‖ ×

√
λmax[H∗

0 ]
λmin[H∗(t, t0)]

exp
{
kτ − 1

2

∫ t

t0+τ

[γ(s, t0, k)− k] ds
}

with

‖x(t0)‖ = max
t∈[t0−τ,t0]

‖ϕ(t)‖, λmax[H∗
0 ] = max

t0−τ≤s≤t0+τ
{λmax[H∗(s, t0)]}

if t ≥ t0 + τ .
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