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Preface to the 1980 Edition

As T review these pages, the last of them written in summer 1978, some thoughts
come to mind that put the whole business into better perspective for me and might
aid the prospective reader in choosing how to approach this volume.

The most conspicuous thought in my mind at present is the diversity of wholly
independent explorations that came upon phase singularities, in one guise or
another, during the past decade. My efforts to gather the published literature during
the last phases of actually writing a whole book about them were almost equally
divided between libraries of Biology, Chemistry, Engineering, Mathematics,
Medicine, and Physics.

A lot of what I call “gathering” was done somewhat in anticipation in the
form of conjecture, query, and prediction based on analogy between develop-
ments in “different fields.” The consequence throughout 1979 was that our long-
suffering publisher repeatedly had to replace such material by citation of
unexpected flurries of papers giving substantive demonstration. T trust that the
authors of these many excellent reports, and especially of those I only found too
late, will forgive the brevity of allusion I felt compelled to observe in these
substitutions.

It is clear to me already that the materials I began to gather several years ago
represented only the first flickering of what turns out to be a substantial
conflagration. Accordingly, I took a liberty with the 1978 reference list. You will
notice that about 20% of its entries are not to be found in the page index of
publications cited. That is because they are not explicitly cited. Readers who like
to browse will easily find these extra papers: they lie among papers on similar
topics by much-cited authors. They lead in the directions of significant
expansion.

» Indeed they did, so they are less interesting today: I have accordingly deleted them.
‘The new and shbrtened ald reference Ilsts, ea::;h naw W|th abaut ‘?GD |tems, are
‘alphabetizad togathar w7 rsi ©ne e B e Sve

And what comes next? Well one never knows that is half the fun of doing
science. But one inevitable development is especially conspicuous by its absence
here. In fact, the original 30 chapters came down to 23 by purging 7 to ripen further
into a later volume'. You will find here almost no mention of rhythmic driving of
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biological dynamics. Plainly that must contain ‘the essence of any practical
application, be it in hormonal gating of cell division, in cardiac or gastric
pacemaking, or in agricultural photoperiodism. Many surprises await discovery in
connection with alternative modes of entrainment, the consequences of synchro-
nization, and evolution in periodic environments. This topic is the natural successor
to the present volume on autonomous periodicity. It is now undergoing rapid
development, mainly at the hands of neurobiologists, mathematicians, and
engineers, and will be riper for harvest a few vears hence.”

A residue of loose ends (questions for research) is largely collected in the index
under “Queries.”

» Survivors and replacements are instead flagged in the margins for the Y2K Edjtion. <!

Tt has been my good fortune to visit lively investigators in many laboratories.
I have been stimulated by early exposure to their discoveries (which fill out so
much of the following chapters), and their critical attention to my own seminars
has refined into presentable form most of what is presented here. But I have
never found an opportunity to teach on these subjects, as you can see by the
lack of problem sets in this presentation. I suspect that substantial improve-
ments of content and clarity as well as significant new directions would
inevitably emerge through contact with students who are eager and ready to
study living systems in a mathematical spirit. That is a hard clientele to locate; 1
could use some help.

1 wish you good reading and wish you to send me marginal notations to collect
on my copy. Who knows? There might even be a second edition.”
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