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Abstract

This paper deals with fractional-order controlled systems and fractional
- order controllers in the continuous, discrete and frequency domain. The
mathematical descriptions by the fractional differential equations, fractional
difference equations and fractional transfer function are presented. Practical
numerical algorithm for new type of controllers is described as well.

The paper also presents some alternative types of discretization meth-
ods (discrete approximation) for the fractional-order differentiator and their
application to the dynamical system described by the fractional differential
equation (FDE).

The ways for discrete modelling of fractional-order systems are illus-
trated with the numerical examples and obtained results are discussed in
conclusion.
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