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Abstract. Overlapping quadratic optimal control of linear time-invariant systems and a
commutative class of continuous-time time-varying systems has been recently developed
by using a generalized structure of complementary matrices. It has been shown that these
structures offer a powerful and effective mean for decentralized control design for these
classes of systems. In this paper, these structures are presented for general linear time-
varying discrete-time systems. The results presented here concern the transition matrices
and explicit conditions on complementary matrices for this class of systems. It essentially
differs from continuous-time linear time-varying systems, where general results hold only
for aggregations and restrictions. A guideline for their selection is given. The effectiveness
of this generalized structure is illustrated by a numerical example of overlapping decen-
tralized control design.
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1 Introduction

Whenever possible, a model simplification in large-scale systems modelling,
which results in smaller dimensional models keeping the most important fea-
tures of the original system, is always a preferable and desirable procedure.
One way to follow this line is a mathematical framework for comparing two
dynamic systems known as Inclusion Principle. It states relations between
two dynamic systems with different dimensions under which solutions of the
system with larger dimension include solutions of the system with smaller
dimension. An original system with common shared parts (overlapping) may
be expanded into a larger space in order to become disjoint. Thereby, well-
established decentralized control methods for disjoint subsystems may be
used in the expanded space. Subsequently, such designed controllers are
contracted for implementation into the original space.



