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A Most Influential Problem Set 
Fernando Q. Gouvea 

In a year "lying at the meeting of the 
centuries" it is natural to take the long 
view. Thus, it is not too surprising that 

David Hilbert decided to dedicate his lec- 
ture at the 1900 International Congress of 
Mathematicians to an attempt to "lift the 
veil behind which the future lies hidden." 
Though he was only 38 at the time, Hilbert 

had already made 
The Honors Class his mark on mathe- 
Hilbert's Problems matics. His work 
I and Their Solvers before 1900 includ- 
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and the study of the 
foundations of ge- 

ometry. The only mathematician of compa- 
rable stature was Henri Poincar6; because 
Poincar6 had spoken at the first Interna- 
tional Congress in 1897, it was almost in- 
evitable that Hilbert would be invited to 
speak at the second, three years later. 

Hilbert's talk highlighted the importance 
of hard, unsolved problems in the develop- 
ment of mathematics. Problems reveal the 
gaps in our knowledge, and in order to solve 
them mathematicians often have to con- 
struct deep and powerful abstract theories. 
When those theories lead to the solution of 
the problem that was their initial motivation, 
this success serves as confirmation that we 
are on the right track, that we have indeed 
discovered something new. By focusing on 
important unsolved problems, Hilbert at- 
tempted to predict, and perhaps also to di- 
rect, the future course of mathematics. 

At the 100th anniversary of Hilbert's 
talk, it was again inevitable that his at- 
tempt to chart the future course of mathe- 
matics would be remembered, studied, and 
imitated. Realizing that no single person 
can be fully aware of the vast sweep of 

O modern mathematics, groups of mathe- 
| maticians got together to assess where the 
I discipline stood at the end of the 20th cen- 
> tury, and to share their guesses as to where 
I it is likely to go in the future. Several 
8 books containing the results were pub- 
| lished in 2000 and 2001 (1, 2). 
g In addition to looking forward, it is nat- 
| ural to look back. Benjamin Yandell's The 
< Honors Class is the second book in the 
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last couple of years to take on the Hilbert 
Problems and their history. Jeremy Gray 
(3) used the problems to help trace the his- 
tory of mathematics in the 
first half of the century. By 
contrast, Yandell uses the 
problems mostly to paint a 
portrait of the mathematics 
community and the people 
who inhabit it. 

In his talk at the Interna- 
tional Congress, Hilbert had 
time to mention only ten 
problems, and those in atten- 
dance seem not to have been 
too impressed. When the text 
of the lecture was finally 
published, however, it includ- 
ed a list of 23 problems, 
which were treated with 
varying levels of detail. David Hilbert. 
Some of the problems were 
quite specific, while others were closer to 
research programs, vague and imprecise. 
Many of them were directly related to 
Hilbert's own research interests. 

As the century progressed, the influence of 
Hilbert's list of problems began to grow. In 
part, this was simply because Hilbert himself 
was influential. Many of his students worked 
on the problems, and that helped make the 
problems more visible. But the most crucial 
factor was probably the fact that here was a 
list of specific problems attached to a very big 

name in mathematics; solving one of them 
would be a way to establish one's reputation. 
As more and more talented mathematicians 
worked on them, the prestige of Hilbert's 
problems grew. Hermann Weyl eventually 
would say that solving one of them gained the 
solver admission to "the honors class of the 
mathematical community." 

Although there is quite a bit of mathe- 
matics in The Honors Class, the main fo- 

cus stays firmly on the math- 
ematicians. After an intro- 
ductory chapter about 
Hilbert himself, Yandell 
looks at the problems and 
what became of them. In 
some cases, a solution was 
found by one individual and 
the author profiles the solver. 
In most cases, however, the 
solution (where one has been 
found) came about through 
the work of many mathe- 
maticians, and Yandell tells 
us their stories. For the few 
problems that remain un- 
solved, we can read about the 
mathematicians who ob- 
tained partial solutions or did 

related work. A few others have been 
proven to be unsolvable, and that counts as 
a solution in mathematics. 

Inevitably, some of the people thatYandell 
discusses are more interesting than others. He 
seems to realize this, and as a result the bio- 
graphical treatments-vary greatly. Some are 
very short and formal; others are long and 
full of anecdotes. Yandell writes well and has 
done a good job of researching these stories, 
supplementing the standard written sources 
with interviews and photographs. The result- 
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The Aztec Templo Mayor. A Visualization. Antonio Serrato-Combe. University of Utah 
Press, Salt Lake City, 2002.208 pp. $45. ISBN 0-87480-690-9. 

In an effort to better understand how the Aztecs saw their world, Serrato-Combe uses 
archaeological data and computer-graphics technology to recreate the Templo Mayor and 
its surroundings, the ceremonial center of the Aztec capital Tenochtitlan. He explores ar- 
chitectural topics ranging from the layout of the site to the decorative details of the 
buildings. The book is filled with stunning digital images, such as this view of the shrines 
to the gods Tlaloc and Huitzilopochtli that shared the most sacred space atop the temple. 
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ing profiles are interesting, readable, and in- 
sightful. Along the way, the reader gets some 
of the actual mathematics, but the most im- 
portant message is really about the people: 
how brilliant they were, how passionate about 
mathematics, and sometimes how strange 
and eccentric, as well. 

Near the beginning of his book, Yandell 
offers the reader some advice on how to read 
it. He explains that mathematicians develop 
a very high tolerance for not understanding 
everything they read. They learn to keep go- 
ing in the hope (often, in fact, fulfilled) that 
what comes later can help shed light on what 
came before, or at least that what comes later 
might be understandable and interesting. 
"Skip a bit if you want," he says, "the bio- 
graphical narrative will pick up again." That 
is good advice. Readers who follow it will 
find that The Honors Class is a pleasant way 
to learn more about mathematicians and 
what they do. 
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D eveloped as a project of the Physio- 
logical Society, The Oxford Com- 
panion to the Body fills an area 

around whose borders one might find a 
medical dictionary and textbooks of human 
anatomy, physiology, anthro- 
pology, and mythology. The The ( 
title's "Body" refers to the hu- Coml 
man corpus, but the volume's to th 
million or so words provide ColinBi 
an eclectic mix of biology, andSheila 
medicine, history, and culture. Oxford Uni 
The book duplicates-or even Oxford, 2C 
resembles-no other. What $55, ?40. 
might be its mission? 852403-X. 

Alphabetical arrangement 
of entries, arbitrary but usefully familiar, 
declares a book as a source for reference: 
else why give up narrative or other logical 
organization? So what do we ask of a ref- 
erence book? Its information should be ac- 
curate, accessible, and comprehensive; its 
coverage should be predictable. Accuracy 
matters most, and Body passes muster. Not 
that one can't find errors. The book dis- 
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ality, overwhelmingly . 'f;,^,. 
convective instead; and, ',,,.' 
on "Gaits," it runs in en- 
tirely the wrong direction. ;S 
But such howlers remain 
blessedly infrequent. 

Accessibility, likewise, | 
gets good-but-not-great L'. 
marks. The writing is T ; 

clear; the level of explana- . $||j - % 

tion is suitable for a first- Ei _ 
year college science stu- ": 

' , 
dent or, for that matter, 
any regular reader of Sci- I; 
ence. The index works . ".^ 
well, and most articles --.I 
provide ample cross-refer- " ..i. 
ences. Still, the figures, ^ ?; 
while engaging, only oc- l -3 
casionally help to explain ::.:.':- 
things. Most articles ap- [i:" 

~ 

pear deliberately contrived ; ,:.' 

not to need such assis- ., 1 
tance, although we're ex- . ......- 
pected (for instance) to en- 
vision the way myosin and 
actin contribute to muscle 
action with no diagram of "'SiS.J 
a sarcomere. Tables and Leonardo da Vi 
graphs are all too few. views oftheskel 

Comprehensiveness and 
predictability of what is covered are prob- 
lematic. What's here and what's not follow 
no contemporary convention. One user 
might find nothing but frustration; another 
might find the book a model of effective in- 
terdisciplinarity, a marvelous integration of 
the human and the humanistic. A sequence 
of entries, omitting the conventionally bio- 

logical, gives some sense of its 
ford lcoverage. We find Spontaneous 
nion human combustion, Stunts, Sui- 
Body cide, Taboos, Tattooing, Theatre, 
'emore Third eye, Thumb sucking, Tick- 
inett, Eds. ling, and Toilet practices. And 

rsity Press, there are also Baldness, Ballet, 
1. 778 pp. Baptism, Bathing, Beauty con- 
BN 0-19- tests, Belly button, Body politic, 

Body snatchers, Brassiere, and 
Bride burning. A column on the 

mythology behind the term "Achilles heel" 
precedes a page with an admirable account 
of Acid-base homeostasis. 

The focus, although human, is non- 
medical (pathologies are parenthetical), 
and the tone is nondidactic. Still, one gets 
useful advice on diet and exercise, on 
managing migraines and aging. The arti- 
cles provide an excellent (by which I mean 
informed but skeptical) perspective on the 
various aspects of alternative medicine. 
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has invited browsing through its three edi- 
tions and 75 years. I think the Companion 
to the Body should gain admission to this 
select company. Its style of writing invites 
browsing, and its content does so even 
more. Where else would one find a notable 
integration of the biological basis and the 
social history of farting? And where else 
would one find a tidy paragraph on the 
word "bobbitry," referred to as a specific 
kind of social penicide-not, as might be 
better, penectomy? (Conversely, would one 
think to turn to this book after finding no 
mention of the word in the Oxford English 
Dictionary?) Still, as with Fowler's, attrac- = 
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