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The Beauty of Doing Mathematics:
Three Public Dialogues. Serge Lang.
127 pp. Springer-Verlag, 1985. $19.80.

Math! Encounters with High School
Students. Serge Lang. 138 pp. Spring-
er-Verlag, 1985. $19.95.

Ever since Socrates, all true teachers of
mathematics have insisted that mathe-
matics is not a spectator sport. To under-
stand, you have to think; and if you
think, you will understand.

In these two slim volumes, Paris-born
Yale mathematician Serge Lang follows
the Socratic tradition of teaching mathe-
matics by asking questions. Here's a typi-
cal passage from the third of the three
public dialogues in Beauty:

Lang: Can you give me examples of
other compact surfaces?

Audience: A cube.

Lang: Yes, but it is equivalent to a
sphere. Can you give me an example
that is not equivalent?

A Gentleman: A torus.

Someone Else: You make a hole in the
sphere.

Lang: Are you a mathematician?

The Gentleman: A little.

Lang: That's already too much.

Someone: A Klein bottle.

Lang: Some of you know too much.

A Child: A pyramid.

Lang: That's equivalent to the sphere.

A Lady: A box without its top?

Lang: Yes, but it will have a boundary. I
want a surface without a boundary.

A College Student: Make two holes, like
eyeglasses.

Lang: There! That's what I wanted. But
are you a mathematician?

Student: Yes.

Lang: Oh no! You are not playing the
game. [Laughter]

The game goes on, faithfully recorded,
transcribed, and translated from the
French originals, based on a series of
three interactive public lectures that Lang
gave in successive springs at the Palais de
la Decouverte (Science Museum) in Paris.
The other volume, Encounters, records in
a similar fashion seven dialogue-lectures
given to classes of high school students in
Canada and Paris.

Because Lang is doing mathematics
rather than merely talking about it, he
does not hesitate to use formulas: he
plays hardball in these volumes, and only
those prepared to play in that league
should expect to participate. But for those
who are prepared—and that includes ev-
eryone who is comfortable with ad-
vanced school algebra—these volumes
provide a unique window on creative
mathematics.

Expositors of mathematics have never
achieved either the literary or popular
acclaim of writers like Lewis Thomas,
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Carl Sagan, Jeremy Bernstein, or Stephen
Jay Gould who describe the natural sci-
ences. Perhaps that is because mathemat-
ics is a mental or formal science, not a
“natural” one. If you believe, as do most
mathematicians, that understanding re-
quires engagement, then the standard
tools of the science writer—description,
metaphor, comparison—are of relatively
little value in communicating mathemat-
ics to the general public. To understand
mathematics, there is no substitute for
pure thought.

Nevertheless, in recent years there has
been a minor renaissance of books at-
tempting to convey the nature of mathe-
matics to lay audiences: the best known,
and the best, are Bridges to Infinity
(Houghton Mifflin, 1983), and three
books published by Birkhduser Boston—
The Mathematical Experience (1980), Infinity
and the Mind (1982), and Mathematical
People (1985). As if to confirm the wide-
spread belief that it is impossible to com-
municate mathematics to the general
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public, Birkhauser Boston recently went
bankrupt—although their mathematical
publications have been taken over by
Springer-Verlag, the house that brought
out Lang’s two volumes.

The key difference between Lang’s ef-
forts and other popular expositions is that
Lang really does mathematics. Of the
high school students he asks about 7: do
they really know what it is? All school
students know that the area of a circle is
proportional to the square of its radius,
and that its circumference is proportional
to its diameter. They also know that the
constants of proportionality in both cases
are the same, namely . Lang asks if they
can prove that these two constants are
the same: why is the constant in the one
formula the same as in the other?

Lang: What is the definition of #? Before
you can prove something, you must
have a definition.

Student: It's what I said—the circumfer-
ence divided by the diameter.

Lang: But then you have to show that it is
the same 7 as in the formula for area.

And so it goes, with different classes of
high school students pursuing the mean-
ing of area, volume, and circumference,

always with an eye on how one knows
what one knows.

The high school dialogues in Encounters
discuss high school mathematics, but
from the discerning, disciplined perspec-
tive of a mathematician who proves
things for a living. The museum dia-

logues in Beauty, on the other hand,
plunge forthrightly into contemporary re-
search mathematics, introducing the au-
diences (and the reader) to the Riemann
hypothesis, the Mordell conjecture, and
the Poincaré conjecture. In each lecture
Lang uses his target conjecture as living
proof that the process of mathematical
discovery is still going on, and then at-
tempts to draw from the audience suffi-
cient threads to form the warp on which
he can weave a tale of mathematical
discovery.

One can easily imagine, while reading
these dialogues, the vigor of the lecture
and of the audience participants. Mathe-
matics teachers will instantly recognize
the verisimilitude of misconceptions and
confusions in Lang’s audiences as they
try to think about mathematics. What is
unreal, however, for American audiences
is the level of sophistication of the dia-
logues.

The museum lecture on geometry be-
gins with easy concrete dialogue about
spheres, cubes, pyramids, and eyeglass-
es. From such simple beginnings, Lang
leads us to this:

Let F be a surface, compact, orientable,
without boundary, and not equivalent to
the sphere or to the torus. Then there

exists a discrete group I' such that the
surface F is equivalent to the hyperbolic
plane on which we have identified points
with respect to I.

But that’s not the end. From this 19th-
century result Lang goes on to outline
Princeton mathematician William Thur-
ston’s very recent insights into general-
izations of this theorem to three-dimen-
sional objects. That’s heady stuff for an
audience of laypersons. Yet it is clear
from the recorded dialogue that at least
some members of the audience were not
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daunted by it. I wonder if American
museum-goers would do as well.

The student dialogues in Encounters are
similarly advanced, but not unrealistic for
classes of honors students in any coun-
try. There really isn’t very much that is
unique in them, for good teachers across
the country, when they have classes of
good students, spend many hours in
similar exchanges. The details may differ,
but the spirit of good teaching is the
same. Partly for this reason, Encounters is
really of more pedagogical than mathe-
matical interest. Indeed, it concludes
with a postscript containing the transcript
of a discussion about school mathemat-
ics. Here an angry Lang lashes out at ““all
sorts of stupid things” in mathematics
books, exercises that destroy imagination
and make mathematics ugly.

For Lang mathematics is like music.
““Mathematics is not just numbers, any-
more than music is [just] notes.” As one
enjoys music, so should one enjoy math-
ematics: “You can get a high with mathe-
matics,” says Lang.

Getting a high with mathematics is the
whole point of Lang’s lectures and dia-
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logues. Some of those who heard him in
person undoubtedly did realize a distinct
feeling of pleasure at understanding
mathematical truth. But reading tran-
scripts is not the same as participating in
the dialogue, any more than listening to
music is the same as performing it. Like
listeners at a concert, readers expect a
polished performance.

Unfortunately, these volumes do not
provide polish. The combination of tran-
scription and translation (albeit just from
French) makes the text idiomatically
bumpy. Instead of moving swiftly with
the flow of ideas, the reader is constantly
interrupted by repetition and unedited
circumlocutions that are common to spo-
ken language but distracting in written
text. One frequently wishes for tighter
editing to convey the same ideas with the
same informality of presentation, yet in
more compact, lucid prose.

Despite the impediments of style,
these volumes offer the excitement of
minds engaged in the act of mathematical
composition—weaving known themes
into new forms, discovering unanticipat-
ed harmonies, and forging grand sum-
mations in which competing themes con-
verge. They enable an attentive reader to
encounter the beauty of mathematics.—
Lynn Arthur Steen, Mathematics, St. Olaf
College

The Encyclopedia of Birds

Christopher M. Perrins and Alex L. A.
Middleton, eds. 463 pp. Facts on File
Publications, 1985. $35.

The editors have undertaken the ambi-
tious project of producing a book contain-
ing a scholarly discussion of every family
of birds in the world. Perrins and Middle-
ton have succeeded magnificiently. I
know of no other book with such an
enormous scope that nevertheless man-
ages to incorporate so much up-to-date
detail in such a relatively short space.

One unique feature of this encyclope-
dia is that it is not arranged alphabetical-
ly, but rather, after a short general intro-
duction, is arranged in taxonomic order
(one not entirely familiar to North Ameri-
can readers, perhaps, but clearly ex-
plained in the introduction). This organi-
zation is a major advantage, since all
related bird groups are treated together
without regard to the first letter of their
English names.

Another unique feature is the fine visu-
al summary box that introduces each of
the book’s taxonomic sections. Each
shaded box presents a concise overview
of the groups to be treated, complete
with a list of the orders and families
involved, an estimate of the number of
species, excellent range maps color-coded
by family, and innovative silhouetted de-
pictions of the birds’ sizes as compared to
a human. Throughout the book, one fre-
quently encounters boxes containing
slightly finer print, presenting a some-
what more in-depth treatment of certain
aspects of the birds’ biology, e.g., diving
in penguins, courtship in antbirds, the
effects of pesticides on eggshells (entitled
“shell shock”), and the like. This feature
makes the book’s information still easier
to locate and use.

The introductory section entitled
“What Is a Bird?”” contains one of the
clearest and most succinct presentations
of functional avian anatomy that I have
ever read. While the individual facts are
clearly not unique to this book, the clarity
of synthesis certainly is.

Few books are entirely without flaws.
The illustrations are a mixed bag: many
superb color photographs, with paintings
ranging in quality from excellent to rather
poor. The paintings serve the good pur-
pose of showing a wide variety of birds in
a small space. Yet for this they should be
to scale (the major advantage of a com-

The opinions expressed by reviewers are their
own and do not represent the views of the editors
or of Sigma Xi, The Scientific Research Society.
Reviews have been grouped under broad
headings, with the reader’s convenience in mind.
Some books could appropriately be included in
more than one category, and the editors suggest
that the reader consult the Review Index on page
329 for interdisciplinary titles.

Scientific Matters
from Harvard

Females of the Species
Sex and Survival in the

Animal Kingdom

Bettyann Kevles

Every sparrow, doe, tick and tigress finds
her way to the right place at the right
time, and in her fashion, makes the most
of the moment. How she does it, whom
she does it with, and what exactly it is
that she does, is endlessly varied and
immensely fascinating.

Bettyann Kevles draws captivating
vignettes from lab and field to explore
the mechanics of sex, motherhood,
even sisterhood. The result is a book of
enormous range, filled with much new
research and punctuated by nearly
80 photographs and drawings.

$20.00

On the Track of

Ice Age Mammals
Antony J. Sutcliffe

The baffling puzzle of worldwide animal
extinctions is skillfully unraveled in this
reconstruction of the Ice Age. Antony
Sutcliffe has brought together the latest
research findings in paleobotany, geo-
chemistry, and archaeology in this truly
interdisciplinary approach to Ice Age
mammalian studies.

Illustrated extensively with photographs
and drawings, On the Track of Ice Age
Mammals is a highly readable and fasci-
nating guide into the broad field of
research. $25.00

Ice Ages

Solving the Ice Age Mystery
John Imbrie and
Katherine Palmer Imbrie

Knowledge that the world once endured
an Ice Age has been widespread for more
than a century.

This book tells the story of the Ice Ages—
what they were like, why they occurred,
and when the next one is due. This is a
tale of scientific discovery and the peo-
ple involved in the search to solve the
mystery.

Illustrated
Biophilia
Edward O. Wilson
Biopbhilia is Wilson’s most personal
book, an evocation of his response to

nature and an eloquent statement of the
conservation ethic.

$7.95 paper

“A fine memoir by one of America’s fore-

most evolutionary biologists . . . erudite,

elegant, and poetic” —Natural History
$6.95 paper
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