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Optimal control of linear delay systems involving piecewise constant
delay function using hybrid Chebyshev-block pulse method
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Abstract: In this paper, the optimal control of delay systems with piecewise constant delay function is
investigated. Using Chebyshev hybrid functions, an approximate method is proposed to obtain the optimal
solution to the control problem of linear delay systems. In order to present an approximate method, integral,
product of multiplication and delay operational matrices of the hybrid functions have been introduced and
used to solve the problem. The optimal control problem is transformed into an optimization problem with
the help of the operational matrices and then solving it, an approximate solution to the original problem is
obtained. Efficiency and accuracy of the proposed method are illustrated with two examples of the optimal
control problem.

Keywords: Optimal control, Delay system, piecewise constant delay, Chebyshev polynomials, hybrid
functions.
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