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The field of nn‘.rﬁrlal Life {ALife) is now firmly established in the scientific world, but it has yel to achlwe 'il's'"ﬂﬁginal
goals: an understanding of the emergence of ife on Earth. The new feld of artificial chemistries draws from memmry. higlogy,
compuler science, mathematics, and other disciplines to work toward that goal. For if, a5 it has been argued. life emerged

from primitive, prebiotic forms of self-organization, then studying models of chemical reaction systems muld I:nrmg Alife -

closer to understanding the origins of life,

In artificial chemistries (ACs), the emphasis is on creating new interactions rather than new materials Tr'p resuils can bp
faund hoth in the virtual world, incertain multiagent systems. and i the: physical world, in new {artificial) reaction systems.
This book offers an introduction to the fundamental concepts of ACs, covering both theory and practical applications.

After a general overview of the field and its methodology, the book reviews important aspecis of binlogy, including basic
mechanisms of evolution: discusses examples of ACs drawn from the literature: considers fundamental guestions of how
order can emerge, emphasizing the concept of chemical organization (2 closed and self-maintaining set of chemicals); and
surveys a range of applications, which include computing, systems modeling in biology, and synthetic life. An appendix pro-
vides a Python toolkit for implementing ACs,

Walfgang Banzhaf is University Research Professor and Head of the Department of Computer Scignce at the Memarial Univer-
sity of Newfoundiand, Lidia Yamamotao is a former Postdoctoral Researcher al the University of Basel.

—Mark A Bedau, Professor of Philosophy and Humanities, Reed College; Adjunct Professor of Systems Science, Portland
State University: and Editor-in-Chief of Artificiol Life

—J"t' er Sthils £, P;cless‘or Emeritus; hqmme Tl:lz' Thf-‘-nrpnra' EF“Emltlry University of Vienna

Cawer image: Molecular model of a rhasome [Sleckphota LP & Martin McCarthy). Found
in every lwving cell, nbospmes operale like true malecular machines, reading mformation
from messenger RNAs and faithfully translating it into proteins. They have been compared
te Turing machines. with RNA a roteins bemn regarded as Turing “tapes” that store
nformatan. The nation of bicchemical Turing machines has inspiced many artificial chem
istries to date, some of them imalemenied in sifco, athers budlt in actual wet chemistry
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