Approximation of systems with delay their stability
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In this paper, the schemes of approximation of linear systems with delays by special systems
of ordinary differential equations are considered and the connections between their solutions are
investigated. This allowed us to build algorithms for studying the stability of linear systems with
delay.

Consider the initial problem for a linear system of differential-difference equations
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where A, B;,i = 1,k fixed n x n matrix 1 € R*, 0 < 74 < 73 < ... < Tp = T, 0(t) € [-7,0].
Let us correspond to the initial problem (1) — (2) the system of ordinary differential equations
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with initial conditions

Theorem [1]. If the zero solution of the system with delay (1) is exponentially stable (not
stable), then there is mg > 0 such that for all m > myg, the zero solution of the approzimating
system (3) is also exponentially stable (not stable).

If for all m > my zero solution of approximation system (3) is exponentially stable (not stable)
then the zero solution of the system with a delay (1) is exponentially stable (not stable).

It follows from Theorem that for a sufficiently large m the asymptotic stability (instability) of
the zero solution of a linear system with a delay is equivalent to the asymptotic stability (instability)
of the zero solution of the system of approximate ordinary differential equations.

[1] Matviy O.V., Cherevko .M., About approzimation of system with delay and them stability. Nonlinear
oscilations. 2 (2004), 208-216.

[2] Tika S.A., Piddubna L.A., Tuzyk I. I., Cherevko I.M., Approzimation of linear differential-difference
equations and their application. Bukovinian Mathematical Journal. 6 (2018), 80-83 .

[3] Cherevko I., Tuzyk I., Ilika S., Pertsov A., Approximation of Systems with Delay and Algorithms for
Modeling Their Stability. 2021 11th International Conference on Advanced Computer Information Tech-
nologies ACIT’2021. (2021), 49-52.



