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he Santa Fe Institute (SFI) is a multi-

disciplinary graduate research and
teaching institution formed to nurture
research on complex systems and their
simpler elements. A private, independent
institution, SFI was founded in 1984. Its
primary concern is to focus the tools of
traditional scientific disciplines and
emerging new computer resources on the
problems and opportunities that are
involved in the multidisciplinary study of
complex systems—those fundamental
processes that shape almost every aspect of

human life. Understanding complex
systems is critical to realizing the full
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potential of science, and may be expected to
yield enormous intellectual and practical
benefits.
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ABOUT THE AUTHORS

ANDREW WUENSCHE was born in Warsaw,
Poland in 1943. He studied physics briefly
at the University of Geneva before switching
to architecture. He has pursued an active
career as an architect since graduating in
1968 from the Architectural Association
School of Architecture in London. Several
years ago he embarked on an independent
research project into cellular automata,
culminating in this book. He is currently
working on disordered CA networks as
brain-like models. He is based in London,
and is a Member of the Santa Fe Institute.

Mike Lesser was born in London in 1943.
He became friends with Andrew Wuensche
in 1956. His background is in industrial
automation, robotics, and the organization
of engineering research. Some years ago he
joined the staff of IERC, Cranfield Institute
of Technology, where he has subsequently
worked on the dynamics of evolution.

Jacket design by Hannus Design Associates

Jacket art was generated by Andrew Wuensche
and Mike Lesser using the software included
with this book.

The Global Dynamics of Cellular Automata introduces a powerful new
global perspective for the study of discrete dynamical systems. After first looking at the
unique trajectory of a system’s future, an algorithm is also presented that directly computes
the multiple merging trajectories that may have constituted the system’s past. A given set of
cellular automaton parameters will, in a sense, crystallize state space into a set of basins of
attraction that will typically have the topology of branching trees rooted on attractor cycles.
The Global Dynamics of Cellular Automata makes accessible the explicit portraits of these
mathematical objects through computer-generated graphics. The atlas presents a complete
class of such objects, and is intended, with the accompanying software, as an aid to navigation

into the vast reaches of rule behavior space.

The Global Dynamics of Cellular Automata will appeal to students and researchers interested
in cellular automata theory, complex systems, dynamical systems, computational theory,
artificial life, neural networks, and aspects of genetics. The book contains work previously
unpublished in scientific journals that may have profound significance in many areas of the

sciences of complexity.

ﬁ The accompanying diskette includes programs for drawing basin of attraction
fields and space-time patterns. The software requires an 80286 (or higher) IBM®
PC or compatible computer (math co-processor recommended) with 640K of

memory, VGA graphics, and DOS 2.0 or higher.
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The front cover shows a basin of attraction consisting of 8580 global states (about 26% of state space) converging onto an
attractor cycle with period 120. The system parameters are n = 5, rule 54461424, L = 15, seed singleton.

The title page shows a basin of attraction which may be seen in the context of its basin of attraction field on page 203. The
system parameters are n = 5, code 53, L = 15, seed singleton.

These and all similar graphics are examples of screen or printer output from the software included with the book.
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About the Santa Fe Institute

The Santa Fe Institute (SFI) is a multidisciplinary graduate research and teaching institution formed to nurture
research on complex systems and their simpler elements. A private, independent institution, SFI was founded in 1984.
Its primary concern is to focus the tools of traditional scientific disciplines and emerging new computer resources
on the problems and opportunities that are involved in the multidisciplinary study of complex systems—those
fundamental processes that shape almost every aspect of human life. Understanding complex systems is critical to
realizing the full potential of science, and may be expected to yield enormous intellectual and practical benefits.

All titles from the Santa Fe Institute Studies in the Sciences of Complezity

series will carry the SFI logo; this imprint is based on a Mimbres pottery design
(circa A.D. 950-1150) and was drawn by Betsy Jones.
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— Andrew Wuensche
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