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Since the pioneering work by J.
Neumann' on the theory of self-re-
producing machines, and especially
after the appearance of Conway's
'‘Game of Life'?, the prototype of cellu-
lar automaton (CA) games, many dif-

ferent types of CA models have been
developed for scientific purposes in
quite a few disciplines, as tools for
the study of spatiotemporal dynami-
cal processes. The penetration of
CAs into theoretical ecology is
mostly due to the fact that they offer
a relatively simple conceptual and
technical framework for animating
spatial-pattern-dependent population
and community dynamical processes
that would be very difficult to ap-
proach otherwise.

Despite the structural simplicity of
most CA models, they produce complex
dynamics not tractable by closed
mathematical formalism. Therefore,
the study of CA dynamics is a typi-
cal problem of experimental math-
ematics that, one might think, has
hardly anything to do with biology
whatsoever. Wuensche and Lesser
show it does, although they do it in
an ‘implicit’ manner. Their results
are of metaphorical wvalue from
the point of view of possible
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applications, for two separate rea-
sons. One is that the range of the
types of CA studied is very limited -
in fact, it is limited to a single type of
the simplest imaginable models: one-
dimensional, deterministic, binary
CA only. Most objects of biological
research deviate all these postu-
lates, as they are normally two- or
three-dimensional, stochastic and
not binary. This means that no pre-
dictive model of this kind can be de-
veloped for actual situations. The
other reason is that the authors
themselves stick to their subject rig-
orously (which they are not to be
blamed for at all), and do not expli-
cate any possible applications of the
models they study. Therefore, those
who expect something more directly
applicable should look for a practi-
cal treatment of the subject.

The book consists of three main
components. The first contains the
‘essence’: it is a general description
of the dynamics of three- and five-
neighbour CA, as represented by
the topology of the set of basins of
attraction. The models are dis-
cussed in full depth, and the authors
make their arguments very easy to
understand. The reader is not sup-
posed to possess a knowledge of
mathematics beyond the secondary
school level - each concept, and
most relations, are explicated ver-
bally or illustrated by diagrams. This
makes the comprehension of seem-
ingly complicated concepts, like the
‘basin of attraction field’, painless.

This part includes the description of
the so-called reverse algorithm,
which is a new, efficient, tool for the
exploration of the topology of the
basins of attraction related to a given
rule. The second component is a
computer diskette with two programs.
One of these generates spatiotem-
poral patterns for a given rule and
initial pattern, the other is the soft-
ware implementation of the reverse
algorithm, designed to visualize the
topology of the basins of attraction
for any given rule. The programs are
spectacular and very easy to use.
The manual of the programs is included
in the Appendix. The third compo-
nent is an atlas containing the com-
plete topology of the basin of attrac-
tion fields for all one-dimensional,
deterministic, binary CA with three-
neighbour rules, and a subset of
those for five-neighbour rules. The
atlas is produced with the programs.
Although there are no direct refer-
ences to any possible biological ap-
plications of CA, it is demonstrated
well that even very simple sets of
local rules may generate astonish-
ingly complicated global dynamics
with a large number of possible
pattern realizations. It is just this type
of locally generated global complexity
that the bioclogist has to face when
trying to explain processes such
as the morphogenesis of an embryo
or that of a forest. Those who de-
vote time and effort to read the
book through will gain an inspiring
insight into an abstract structure

representing an analogue of some
natural mechanisms that lead to
complex patterns. The analogy of
CA with biological systems be-
comes apparent in the chapter
dealing with the relation of rule
spaces and basin of attraction fields.
Following the idea of Kauffmann
and others®#, who regard the set of
transformation rules of a given CA
as '‘genotype’, and the resulting
spatiotemporal pattern as ‘pheno-
type’, the authors propose an analogy
between the topological form of the
basin of attraction fields and the
morphology of an organism. This
analogy is again not to be taken
very seriously, only as a loose
metaphore, since the mechanisms
underlying the morphogenesis of an
organism and that of a CA are in
many respects different. Still, the
melody is the same.
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