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Springer Complexity

Springer Complexity is an interdisciplinary program publishing the best research
and academic-level teaching on both fundamental and applied aspects of complex
systems—cutting across all traditional disciplines of the natural and life sciences,
engineering, economics, medicine, neuroscience, social and computer science.

Complex Systems are systems that comprise many interacting parts with the
ability to generate a new quality of macroscopic collective behavior the mani-
festations of which are the spontaneous formation of distinctive temporal, spatial
or functional structures. Models of such systems can be successfully mapped onto
quite diverse “real-life” situations like the climate, the coherent emission of light
from lasers, chemical reaction-diffusion systems, biological cellular networks, the
dynamics of stock markets and of the internet, earthquake statistics and prediction,
freeway traffic, the human brain, or the formation of opinions in social systems, to
name just some of the popular applications.

Although their scope and methodologies overlap somewhat, one can distinguish
the following main concepts and tools: self-organization, nonlinear dynamics,
synergetics, turbulence, dynamical systems, catastrophes, instabilities, stochastic
processes, chaos, graphs and networks, cellular automata, adaptive systems, genetic
algorithms and computational intelligence.

The three major book publication platforms of the Springer Complexity pro-
gram are the monograph series “Understanding Complex Systems” focusing on
the various applications of complexity, the “Springer Series in Synergetics”,
which is devoted to the quantitative theoretical and methodological foundations,
and the “SpringerBriefs in Complexity” which are concise and topical working
reports, case-studies, surveys, essays and lecture notes of relevance to the field. In
addition to the books in these two core series, the program also incorporates
individual titles ranging from textbooks to major reference works.

More information about this series at http://www.springer.com/series/8907
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Disinterested love for all living creatures,
the most noble attribute of man.
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Preface

The idea to write this book originated during the Conference on Complex Systems
held in Amsterdam on September 2016, where the first satellite on evolutionary
game theory was proposed and obtained the attention of several participants, thanks
also to two great Keynote speakers: Yamir Moreno and Francisco C. Santos. The
evolutionary game theory represents a vibrant and growing research field. So far,
many interesting books have been written on this topic or have introduced at least
in part its main elements. So, the reader might wonder why a further book on
this topic should attract the attention. Well, actually, aside from providing a brief
introduction to the main concepts, the aim of this book is to frame evolutionary
game theory in the context of the science of complexity providing, at the same
time, an overview on some computational strategies for dealing with the related
models. As discussed in the following chapters, nowadays the science of complexity
deals with different topics, which can be viewed as a very big basket including a
number of challenging topics, spanning from biology to social science. Here, the
evolutionary game theory constitutes a valuable framework for representing and
studying different complex phenomena. In addition, as mentioned, the second goal
is to highlight the connections with statistical physics issues, e.g., the phenomenon
of phase transitions, and to show how to use its tools, combined with other
computational methods, for studying the dynamics of evolutionary game theory
models. Accordingly, we hope to stimulate the interest of readers with some relevant
contributions to this field, as scientific papers and other books, found in the list of
references. Unfortunately, due to the limited space, we have not been able to include
all the valuable references. The structure of the book reflects the need to condensate
relevant issues, exposing them in a clear and simple way. Therefore, we decided
to begin with a simple introductory chapter, followed by a second one focusing
on some statistical physics methods. Moreover, the second chapter illustrates some
computational methods for generating and analyzing complex networks, being a
“tool” of great interest also in this area. Then, Chaps. 3 and 4 illustrate practical
cases, i.e., the structure of two famous games (Chap. 3), the prisoner’s dilemma and
the public goods game, and two applications (Chap. 4), one framed in the context
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of social dynamics and the other in that of combinatorial optimization. Finally, a
conclusive chapter summarizes some important concepts exposed in the previous
chapters and provides a short overview on further developments. To conclude, we
hope that students and researchers will find the book useful for starting their journey
in this exciting field.
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