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Preface

This book, Analysis of Complex Networks: From Biology to Linguistics, presents
theoretical and practical results on graph-theoretic methods that are used for
modeling as well as structurally investigating complex networks. Instead of
focusing exclusively on classical graph-theoretic approaches, its major goal
is to demonstrate the importance and usefulness of network-based concepts
for scientists in various disciplines. Further, the book advocates the idea that
theoretical as well as applied results are needed to enhance our knowledge
and understanding of networks in general and as representations for various
problems. We emphasize methods for analyzing graphs structurally because
it has been shown that especially data-driven areas such as web mining, com-
putational and systems biology, chemical informatics, and cognitive sciences
profit tremendously from this field.

The main topics treated in this book can be summarized as follows:

Information-theoretic methods for analyzing graphs
Problems in quantitative graph theory

Structural graph measures

Investigating novel network classes

Metrical properties of graphs

Aspects in algorithmic graph theory

Analytic methods in graph theory

Network-based applications

Analysis of Complex Networks: From Biology to Linguistics is intended for
an interdisciplinary audience ranging from applied discrete mathematics,
artificial intelligence, and applied statistics to computer science, compu-
tational and systems biology, cognitive science, computational linguistics,
machine learning, mathematical chemistry, and physics. Many colleagues,
whether consciously or unconsciously, provided us with input, help, and
support before and during the development of the present book. In par-
ticular we would like to thank Andreas Albrecht, Rute Andrade, Gokhan
Bakir, Alexandru T. Balaban, Subhash Basak, Igor Bass, Natalia Bebiano,
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Preface

Danail Bonchev, Stefan Borgert, Mieczyslaw Borowiecki, Michael Drmota,
Abdol-Hossein Esfahanian, Bernhard Gittenberger, Earl Glynn, Elena Kon-
stantinova, Dmitrii Lozovanu, Alexander Mehler, Abbe Mowshowitz, Max
Miihlhiuser, Arcady Mushegian, Paolo Oliveira, Jodo da Providéncia, Horst
Sachs, Heinz Georg Schuster, Helmut Schwegler, Chris Seidel, Fred Sobik,
Doru Stefanescu, Thomas Stoll, John Storey, Kurt Varmuza, Bohdan Zelinka,
and all the coauthors of this book and apologize to all those whose names
have been mistakenly omitted. We would also like to thank our editors An-
dreas Sendtko and Gregor Cicchetti from Wiley-VCH; they were always avail-
able and extremely helpful. Last but not least, we would like to thank our
families for their support and encouragement throughout the writing of the
book.

Finally, we hope that this book helps the reader to understand that the
presented field is multifaceted in depth and breadth and as such is inherently
interdisciplinary. This is important to realize because it allows one to pursue
a problem-oriented rather than field-oriented approach to efficiently tackling
state-of-the-art problems in modern sciences.

Vienna and Belfast, Matthias Dehmer
March 2009 Frank Emmert-Streib
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