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Preface

The mathematical theory of computation has given rise to two important ap-
proaches to the informal notion of “complexity”: Kolmogorov complezity, usu-
ally a complexity measure for a single object such as a string, a sequence etc.,
measures the amount of information necessary to describe the object. Compu-
tational complezity, usually a complexity measure for a set of objects, measures
the compuational resources necessary to recognize or produce elements of the
set. The relation between these two complexity measures has been considered
for more than two decades, and may interesting and deep observations have
been obtained.

In March 1990, the Symposium on Theory and Application of Minimal-
Length Encoding was held at Stanford University as a part of the AAAT 1990
Spring Symposium Series. Some sessions of the symposium were dedicated to
Kolmogorov complexity and its relations to the computational complexity the-
ory, and excellent expository talks were given there. Feeling that, due to the
importance of the material, some way should be found to share these talks
with researchers in the computer science community, I asked the speakers of
those sessions to write survey papers based on their talks in the symposium. In
response, five speakers from the sessions contributed the papers which appear
in this book.

In this book, the main topic is Kolmogorov complexity and its relations to
the structure of complexity classes. As I explain in the Introduction, each paper
discusses a different type of Kolmogorov complexity, and each paper uses a dif-
ferent viewpoint in developing a relationship between Kolmogorov complexity
and computational complexity. Thus, this book provides a good overview of
current research on Kolmogorov complexity in structural complexity theory.

I whish to thank Dr. Edwin Pednault, the Chair of the Symposium, for
having organized the interesting sessions from which this book originated. Each
paper was reviewed by some outside reviewer as well as by fellow authors. I
would like to thank the outside reviewers, Professor José Balcézar, Professor
Kojiro Kobayashi, and Professor Keri Ko, for their constructive comments.

Osamu Watanabe
May 1992
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