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Objective

e To publish a multi-volume, multi-disciplinary print and
web edition providing a complete and highly detailed
presentation of the tools, applications, and
accomplishments of complexity and systems science

e To reach a wider audience for complexity and systems
science than has been possible up until now by
assembling the concepts and tools for analyzing
complex systems in a wide range of scientific and
engineering fields

Why it’s necessary

There is a recognized need to reframe modern science in terms of
two extremes: The control over inherently complex, nano- or
molecular-scale attributes of physical and biological systems on
the one hand, and the complexity of large-scale earth and societal
processes with multiple, interacting components on the other.

This realization has led to many new concepts and sophisticated
mathematical and modeling tools for application to scientific,
engineering, and societal issues that can be adequately described
only in terms of complexity and dynamic systems. Relevant topics
come from all areas of science and society, including topics as
disparate as: Climate change and human health, agent-based
modeling in computer graphics and games, cognitive robots,
graph structure of the world wide web, self-assembled
materials, earthquake and tsunami forecasting, properties of
carbon nanotubes, fractals and chaos, game theory and strategic
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“The only word | can think of to describe your encyclopedia
project is: Mind boggling. The importance of what you have

accomplished cannot be exaggerated.”

complexity, celestial mechanics, social network analysis, soft
computing, health care in the United States, biological
complexity, freeway traffic management, and cities as complex
systems.

--LOTFI ZADEH, UC Berkeley,
Honda and Okawa prizes and IEEE Medal of Honor; “father” of
fuzzy logic



International Authorship
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! Tokyo Institute of Technology, Tokyo, Japan
% Sony Computer Science Laboratories Inc, Tokyo, Japan

I
Solitons, Tsunamis and

Oceanographical Applications of

M. LAKSHMANAN
I Center for Nonlinear Dynamics, Bharathidasan

Perturbation Theol’y University, Tiruchirapalli, India
in Celestial Mechanics

ALESSANDRA CELLETTI
Dipartimento di Matematica, Universita

di Roma Tor Vergata, Roma, Italy

I
Geometric Phase
and Related Phenomena
in Quantum Nanosystems

SHI-JIE XIONG

National Laboratory of Solid State Microstructures
and Department of Physics,

Nanjing University,

Nanjing, China

I Biological Development
and Evolution, Complexity
and Self-organization in

STUART A. NEWMAN', GABOR FORGACS?

! New York Medical College, Valhalla, USA

2 University of Missouri, Columbia, USA

A Note from the Editor-in-Chief

This Encyclopedia in total comprises 592 peer-reviewed, in-depth,
15-20 page articles presented alphabetically as prepared by more
than 700 authors. The result is a carefully organized, accessible, and
easily searchable 11,000-page reference work that places complexity
and systems science at the center of modern scientific, engineering,
and societal problems and potential solutions. A complete
alphabetized listing of articles, extensive cross-references, glossaries
of terms, and a detailed index are all included. We believe that there
is no other treatment of this field with near the depth and authority
of that prepared by our team of prize winning Board members,
Section Editors and authors. This new publication will extend the
influence of complexity and systems science to a much wider
audience than has been possible up until now.

We hope that this unique work will stimulate new career paths and
new research into the complex problems facing science and society.
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