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Abstract: In this paper, necessary optimality conditions for a class of optimal control problems con-
taining time-varying delays in control and state variables are discussed. There is an important aspect of
these problems in that time-varying delays are applied to both state and control variables. Also, the cost
functional of problems is influenced by the time-varying delays in state and control. We prove necessary
optimality conditions in this study. A key aspect of the proof is calculating the variations of control and
state variables when there are time-dependent delays. we make use of appropriate changing variables to
derive these variations. In order to illustrate the use of these conditions, several examples are solved and
numerical results are presented. At the end, some conclusions are drawn.
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systems, Time-varying delay.

(T ahi amran University o vaz, Ahvaz, Iran. is article is an open access arti-
©2023 Shahid Ch Uni i f Ah Ah I Thi icle 1 i
cle distributed under the terms and conditions of the Creative Commons Attribution-NonComertial 4.0
International (CC BY-NC 4.0 license) (http://creativecommons.org/licenses/by-nc/4.0/).

TCorresponding author.
E-mail addresses: meshkani .m@pnurazavi.ac.ir (S. M. Meshkani), s—effati@um.ac.ir (S. Effati),
a_heidari@pnu.ac.ir (A. Heydari).


meshkani.m@pnurazavi.ac.ir
s-effati@um.ac.ir
a_heidari@pnu.ac.ir

	مقدمه
	بیان مسأله
	شرایط لازم بهینگی برای مسأله کنترل بهینه با تأخیرهای متغیر- زمانی 
	نتایج عددی
	نتيجه‌گيري

