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Abstract: The generalized type H∞ control problem is investigated for a class
of linear descriptor systems with nonzero initial state. A generalized performance
measure is used, which characterizes the weighted damping level of external and
initial disturbances. A non-degenerate transformation of the system is proposed,
which allows to apply known evaluation methods and achieve desired performance
measures for ordinary lower-order systems. A numerical example of the descriptor
control system is given to show the effectiveness of the obtained results.
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1 Introduction

In modern control theory, great attention is paid to descriptor (differential-algebraic)
systems, which are used in modeling the motion of objects in mechanics, robotics, energy,
electrical engineering, economics, etc. (see, e.g., [1–5]). Equations of motion, inputs
and outputs of controlled objects may contain uncertain elements (parameters, external
disturbances, measurement inaccuracies, etc.) that necessitate solving the problems of
robust stabilization and minimize the impact of bounded disturbances on the quality of
transient processes (H∞ optimization).

A typical performance measure in the H∞ optimization problem for systems with zero
initial state is a damping level of external (exogenous) disturbances, which corresponds
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