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of interest to a wide variety of specialists in applied mathematics and
engineering and should be on the bookshelf of anyone interested in ill posed
problems. There are numerous examples and illustrations. The translator has
taken pains to insure that the English reads smoothly.
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What mathematical discovery has provoked recent articles in Scientific
American, Nature, Newsweek, Science, The New York Times, The Times
Higher Education Supplement, L’ Express and the New York Review of Books?
What current theory now ranks only behind the weather and old movies as a
subject of cocktail conversation between mathematicians and nonmathema-
ticians? Is there any content to this theory which has been described in
Science as an emperor without clothes? Has all the notoriety been public
relations-beginning with the creator’s brilliant choice of name? This, for
instance, has led The New York Times to blunder on its front page article
with the headline “Experts Debate the Prediction of Disasters.” In short, is
this theory really—as Newsweek described it-the most important mathematical
advance since Newton’s invention of the calculus?

The answer to the last question is simply no; however, catastrophe theory
does have merit both in mathematics and in applications. How, then does one
find out about its successes and why is there a controversy? The answers to
these questions are related, but before discussing them one point should be
made. To my knowledge no one has suggested that the mathematics behind
catastrophe theory is anything less than superb.
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The mathematics—in its narrowest interpretation—is the study of the qualita-
tive nature of isolated singularities of C* functions from R” to R defined on
some (small) neighborhood of the origin. By “qualitative” one means up to a
change of coordinates in the domain and the addition of a scalar in the range.
The major accomplishments are the unfolding theorem which allows the
qualitative enumeration of all small perturbations of the original function and
the classification theorem which gives a first step-through the notion of
codimension-towards the determination of just how complicated a given
singularity is. This body of mathematics is now called elementary catastrophe
theory. The mathematics is profound as befits the mathematicians mainly
responsible for the theory: Morse, Whitney, Thom, Malgrange, Mather and
Arnold, to name just a few.

It is not difficult to understand why the “real world” press has been
interested in catastrophe theory. The list of topics to which elementary
catastrophe theory has been applied-with no judgement made on the quality
of these applications—is truly amazing: stock markets, prison riots, Darwin’s
theory, anorexia nervosa, love, the twinkling of stars, the design of bridges,
nerve impulses and the division of cells. Although mathematical discussion in
the press is rare, it would be strange indeed not to report on a mathematical
theory which gave unity to the above phenomena. The controversy is-in
part-whether or not the applications have any merit.

Another aspect of the controversy over the usefulness of catastrophe theory
is what should be called catastrophe theory. The critics maintain that
catastrophe theory should be considered as the mathematics and applications
of elementary catastrophe theory restricted to the seven simplest singularities.
Some critics seem to argue further that this term should only be applied to
those applications in the social sciences and biology [12]. On the other hand,
some of the supporters, including Thom himself, view the mathematical
extent of catastrophe theory in such generalities that they go beyond what is
proven rigorously into areas which are vague and-as some suggest-mystical.

This dichotomy is unfortunate and leads to an unstable situation. The
critics have a tendency to label applications in the social sciences and biology
as “applied catastrophe theory” while reserving the term “singularity theory”
for those applications which are based on sound mathematical models and
are usually found in physics and engineering. Another result is that criticisms
of applications to the “soft sciences” are interpreted to mean criticisms of all
uses of catastrophe theory, which is both misleading and unfair to those who
have made “solid” use of catastrophe theory methods.

One reason for this divergence of opinion has been the lack of availability
of information about the hard applications of catastrophe theory. So we
return to the question, “How does one find out about catastrophe theory’s
successes?” An obvious suggestion is to read some of the numerous expos-
itory articles-for example [20], [4], [13], [3]-describing the mathematics and
some of the applications. Even the most visible critic [14] as well as this
reviewer [5] have written such articles. Unfortunately surveys are constrained
by a lack of space to describe the uses of catastrophe theory superficially or
to describe superficial uses of catastrophe theory. Another suggestion is to
read Thom’s seminal work [17] or the recently published collection of
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Zeeman’s papers [21]. However, the first book is about the problems that
Thom hoped would be described by catastrophe theory and not about what
has actually been accomplished while controversy swirls about the second.
Zeeman deals mainly with applications to the social sciences and biology-at
least these are the applications which are most often quoted-areas which have
persistently defied sophisticated mathematical techniques. Thus, a diligent
person interested in catastrophe theory should read Zeeman and his critics
[15], but to do only this would lead one to miss entirely what are perhaps the
most interesting examples of catastrophes.

It seems to this reviewer that to resolve the question of whether catastrophe
theory has useful applications, it is not necessary to approve or disparage
applications of elementary catastrophe theory to the social and biological
sciences. Instead we may focus on areas where the use of mathematics has a
successful history and where this new theory claims to have made significant
progress rather than on areas where even the use of mathematics is in doubt.
There have been many of this kind of application of catastrophe theory to
problems in physics and engineering. That most readers of Newsweek should
not appreciate this fact is not surprising; that most professional mathe-
maticians should be similarly ignorant calls for some explanation. As we have
discussed above, the reasons are twofold. First, there is disagreement as to
what should be called catastrophe theory. Second, it was until now difficult to
find a coherent, self-contained reader on catastrophe theory and hard appli-
cations. To be such a reader is the purpose of Poston and Stewart’s book. It is
a book whose time has come, which may serve as a basis for redirecting the
catastrophe theory debate, and if successful will be outdated—in the best
engineering sense-within a few years.

Before discussing Poston and Stewart’s book I would like to return to the
question of what is catastrophe theory. Of all the ideas associated with
elementary catastrophe theory it is the notion of universal unfolding (or
equivalently, the stability of a parametrized family) which uses new
mathematics. In particular, it is here that one needs the Malgrange
Preparation Theorem, easily the deepest and most technical analytic result
associated with catastrophe theory. Thus, I would like to define catastrophe
theory to be the study and use of classes of germs of mappings of R” into R™
considered under some equivalence relation (usually given by changes of
coordinates) for which the unfolding theorem is valid. One should observe
that all of the theorems which are known in this more general setting are
proved in a fashion similar to the unfolding theorem of elementary
catastrophe theory and there is substantial mathematical precedent for group-
ing similar theories under a single title. Finally, for those who find the term
“catastrophe theory” anathema, I suggest the use of “singularity theory.”

Catastrophe theory and its applications divides naturally into two parts:
theory and practice. The mathematics is presented in a leisurely manner
rather than in the more usual and terse theorem-proof format. The basic
theorems are described, but their proofs are mostly just replaced by referen-
ces to the literature. As there is now extant an extensive and detailed
literature this seems a reasonable approach. The authors propose, in the first
part of their book, to give the reader a working knowledge of elementary






