Playing for high stakes

heoretical biology, the

science of applying math- .

ematics and computers

to models in biology, has
had a rough time of it over the
years. Analysts of the biological
ilk cast longing eyes at theoretical
physics, with its elegant models
that not only explain but predict
as well the behaviour of every-
thing from atoms to galaxies. They
may well ask when it is the turn of
biology to be graced with theories
of such beauty and power that
they can rival quantum mechanics
and general relativity.

True, biologists have Charles
Darwin’s theory of evolution
which could lay claim to being the
most controversial scientific the-
ory of all time. Although evolu-
tion is no longer seriously ques-
tioned by most practising
biologists, Darwin’s theory has
never been put on the firm mathe-
matical ground that is expected of
a theory in physics,

Progress, however, has been
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made. Karl Sigmund’s Games of

Life is a beautifully written and, *

considering its relative brevity,
amazingly comprehensive survey
of past and current thinking in
“mathematical” evolution,
Sigmund treats evolution in all
its manifestations as a collection
of games: predator against prey,
rivals in the game of sex, even
games on the molecular level as
genes square off to get a better
chance at being passed.on to the
next generation. Just as games (at
least, the human variety) are sup-

posed to be fun, so too is Games of
Life — the witty section headings,
the relaxed style and the clarity of
the explanations make the book
as enjoyable to read as a Marx
Brothers film (to which there is a
reference in the book) is to watch,

Beginning with a description of
John H. Conway’s computer game
of Life, in which coloured squares
On a computer screen give rise to
some eerily lifelike behaviour,
Sigmund proceeds to describe
how the predator-prey game can
lead to chaotic fluctuations in pop-
ulation sizes. The roles of chance
and necessity are introduced as a
prelude to a tour of population
genetics, in which hereditary traits
compete with each other for
Prominence from one generation
to the next.

The complications (both micro-
scopic and macroscopic) arising
from sex lead into a discussion of
the mathematical theory of
games, and its application to the
area of conflict resolution. Ani-
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mals, including” humans, unwit
tingly -play games that  affec
behavioural traits in future gener
ations. Sigmund argues that gamu
theory, in which the best strategie
to use in a game can be mathemat
ically derived, can be used tc
explain why animals and human:
behave the way they do.

All of these topics are pre:

‘sented with wit and skill, but or

reflection, the reader may begin tc
wonder if Sigmund has written the
book a bit too well. Like a good
salesman, he sometimes over-
whelms you with his oratory, so
that you can find yourself beliey-
ing things that, after a bit of
thought, do not seem so obvious,
Some of the models presented in
the book (such as Conway’s game
of Life) actually have very little to
do with “real” biology, and their
inclusion as milestones in the dis-
cussion, although entertaining,
does not boost the reader’s faith
that theoretical biology can solve
the problems found in a real
ecosystem. E

The emnphasis on the applica-
tion of game theory to animal con-
flicts is somewhat out of propor-
tion to its importance in current
thinking in evolutionary biology.
Two chapters out of the seven that
form the core of the book are
devoted to game theory, including
a chapter entirely devoted to the
“Prisoner’s Dilemma” game.
Some serious flaws and contradic-
tions (such as “stable strategies”
for playing a game that are actu-
ally unattainable; that is, unstable)
are presented as strange-but-true
stories, rather than interpreted as
evidence that perhaps something
is wrong with the theory.

‘However, there is very little in
the theory of evolution that is
uncontentious, so one cannot fault
Sigmund too much for what is his
personal view of the subject.
Other popular writers on evolu-
tion, such as Stephen Jay Gould
and Richard Dawkins, have all
had their turn at raising the hack-
les of biologists and reviewers
alike. Games of Life is less likely
to cause a brawl at a biologists’
convention than the writings of
Gould or Dawkins, but is no less
enjoyable for all that.

Glenn Rowe is a lecturer in com-
puter science and mathematical
biology, University of Dundee.




