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As soon as man is,

man has to look for

to be.

And as one is looking for

to be,

one has to be oneself

and not someone else,

as very often is the case.

Jan Werich



Preface

Only after dogma has died,

science begins.

Galileo Galilei

Randomization has become a standard approach in algorithm design. Effi-
ciency and simplicity are the main features of randomized algorithms that
often made randomization a miraculous springboard for solving complex prob-
lems in various applications. Especially in the areas of communication, cryp-
tography, data management, and discrete optimization, randomization tends
to be an indispensable part of the development of software systems. We know
several situations and algorithmic tasks for which any deterministic approach
leads to so much computer work that it is impossible to perform it in prac-
tice, but for which randomized methods can be successfully applied. This huge
gain of going from an intractable amount of computer work1 (computational
complexity) to short computations of randomized algorithms is paid for by
the risk of computing a wrong output. But the probability of executing an
erroneous computation of a randomized algorithm can often be reduced to
below the probability of winning the first prize in a lottery in the first at-
tempt. This means that one pays for saving a huge amount of computing time
with a very small loss in the degree of reliability. How to orchestrate such
huge quantitative jumps in computational complexity by small relaxations of
reliability (correctness) constraints and why such big gains for small “prices”
are at all possible are the topics of this book.

Despite many spectacular and surprising results and successful applica-
tions of randomized algorithms, the basic concepts of randomization are not
sufficiently broadcasted in academic education. One of the main reasons for
this unpleasant circumstance is that simple explanations and transparent pre-
sentations of the discoveries in randomized computing are missing in text-
books for introductory courses that could be available even to non-scientists
and beginners. This is usually the situation when principal contributions and
concepts of a particular scientific discipline are not recognized as paradigms
in the broad community, and are even considered to be too difficult to be pre-
sented in basic courses. The aim of this textbook is to close this gap. We focus

1Requiring, for instance, billions of years on the fastest computers.
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on a transparent explanation of the paradigms of the design of randomized
algorithms. This first book of our series on the design and analysis of ran-
domized algorithms provides a readable introduction to this topic, giving an
exhaustive, technical survey of the best and most important results achieved.
Providing an accessible ticket to randomization we would like to encourage
colleagues not working in the area of randomization to present some random-
ized concepts in their courses, or even give courses specialized on randomized
algorithm design. In this way we would like to contribute to speeding up the
inclusion of paradigmatic results on randomized computing in the educational
mainstream of computer science.

The didactic method of this book is similar to that in our textbook Theo-
retical Computer Science. The main strategies are called “simplicity,” “trans-
parency,” and “less is sometimes more.” Especially in this first book in the
series, clarity takes priority over the presentation of the current state of re-
search and development. When a transparent argument of a weaker result can
bring across the idea succinctly, then we will opt for it instead of presenting a
strong but technically demanding and confusing argument of the best known
result. Throughout this book, we work systematically, taking small steps to
travel from the simple to the complicated, and so avoid any interruption in
thoughts. We are far from trying to present too many results. Instead, we take
the time and space to explain what we want to explain in detail, and also in
the general context of our scientific discipline. We also dedicate time to the
development of informal ideas, and ways of thinking in this area.

I would like to express my deepest thanks to Dirk Bongartz, Hans-
Joachim Böckenhauer, and Manuel Wahle for carefully reading the whole
manuscript and for their numerous comments and suggestions. Very special
thanks go to Bagdat Aslan and Manuel Wahle for their technical help on this
manuscript. The excellent cooperation with Alfred Hofmann and Ingeborg
Mayer of Springer is gratefully acknowledged. Last but not least I would like
to cordially thank Ingrid Zámečniková for her illustrations and Tanja for her
collection of citations.

Aachen,
January 2005 Juraj Hromkovič
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