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Abstract: The problem of designing controls for a linear dynamic system
under input disturbance is considered. The input disturbance is bounded
but the bound information is either deterministic or fuzzy. The control de-
sign is purely deterministic. However, the resulting system performance is
interpreted differently, depending on the bound information. It may be de-
terministic or fuzzy (i.e. with a spectrum of outcome to various degrees).
Finally, the optimal design problem of the control scheme, in which the cost
is in quadratic form, is solved.
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1 Introduction

Fuzzy theory was originally introduced to describe information (for example, the lin-
guistic information) that is in lack of a sharp boundary with its environment (see [1]).
However, it soon turned into the direction that mainly focuses on the use of fuzzy rea-
soning for control, estimation, decision making, etc. The application of fuzzy reasoning
has enjoyed its advantage that it is model free. The designer’s effort is mainly focused
on tuning some parameters based on linguistic reasoning. It has been shown to be rather
effective for a large amount of complex problems.

The current paper, on the other hand, proposes a rather different angle. It endeavors
to explore applications of the original intention of fuzzy theory, namely, information
description. In particular, we cast the framework within the context of control theory.

Granted that the probability theory is quite self-contained, criticism of its validity in
describing the real world does exist. It is interesting to notice that Kalman [2], among
others, despite his early devotion to the use of probability in mathematical system theory,
is now critical on part of its foundation. Kalman contended that probability theory might
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