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Time Discretization of Nonlinear System with Variable Time-delay Input
Using Taylor Series Expansion
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Abstract : A new discretization algorithm for nonlinear systems with delayed input is proposed. The algorithm is represented by
Taylor series expansion and ZOH assumption. This method is applied to the sampled-data representation of a nonlinear system with
the time-delay input. Additionally, the delay in input is time varying and its amplitude is bounded. The maximum time-delay in input
is assumed to be two sampling periods. The mathematical expressions of the discretization method are presented and the ability of
the algorithm is tested for some of the examples. The computer simulation proves the proposed algorithm discretizes the nonlinear

system with the variable time-delay input accurately.
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