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PREFACE

Mathematical and computational modeling has become a major driving force in sci-
entific discovery and innovation, covering an increasing range of diverse application
areas in the natural and social sciences, engineering, and the arts. Mathematical
models, methods, and algorithms have been ubiquitous in human activities from the
ancient times till now. The fundamental role they play in human knowledge, as well
as in our well-being, is indisputable, and it continues to grow in its importance.

Significant sources of some of the most urgent and challenging problems the
humanity faces today are coming not only from traditional areas of mathemat-
ics applications in natural and engineering sciences, but also from life, behavioral,
and social sciences. We are witnessing an unprecedented growth of model-based
approaches in practically every domain of human activities. This expands further
interdisciplinary horizons of mathematical and computational modeling, providing
new and strengthening existing links between different disciplines and human activi-
ties. Integrative, holistic approaches and systems—science methodologies are required
in an increasing number of areas of human endeavor. In its turn, such approaches and
methodologies require the development of new state-of-the-art mathematical models
and methods.

Given this wide spectrum of applications of mathematical and computational mod-
eling, we have selected five representative areas, grouped in this book into sections.
These sections contain 12 selective chapters, written by 25 experts in their respec-
tive fields. They open to the reader a broad range of methods and tools important in
many applications across different disciplines. The book provides details on state-
of-the-art achievements in the development of these methods and tools, as well as
their applications. Original results are presented on both fundamental theoretical and
applied developments, with many examples emphasizing interdisciplinary nature of
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mathematical and computational modeling and universality of models in our better
understanding nature, society, and the man-made world.

Aimed at researchers in academia, practitioners, and graduate students, the book
promotes interdisciplinary collaborations required to meet the challenges at the inter-
face of different disciplines on the one hand and mathematical and computational
modeling on the other. It can serve as a reference on theory and applications of math-
ematical and computational modeling in diverse areas within the natural and social
sciences, engineering, and the arts.

I am thankful to many of my colleagues in North America, Europe, Asia, and
Australia whose encouragements were vital for the completion of this project. Special
thanks go to the referees of this volume. Their help and suggestions were invaluable.
Finally, I am very grateful to the John Wiley & Sons editorial team, and in particular,
Susanne Steitz-Filler and Sari Friedman for their highly professional support.

Waterloo, ON, Canada RODERICK MELNIK
August 2014-2015
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