
Vignettes: Obscurer Vices 

It would be fascinating to have a study of the after-lunch alcohol content of the 
American workforce, and of the variations in productivity, work quality, and safety 
that accompany variations in drinking short of actual drunkenness. Such a study 
would be expensive and technically difficult, which is one reason it has never been 
attempted. Another reason is that it would weaken the identification of the alcohol 
problem with "alcohol abuse and alcoholism" by paying attention to the costs of 
nonproblem drinking. 

-Mark A. R. Kleiman, in Against Excess: Drug Pollcy for Results (Basic Books) 

Private discourse. . . grew cruder in the decades after World War II. One 1969 
study of actual use of language, for example, showed that a group of adults in a 
leisure setting used damn and a four-letter word for excrement more frequently 
than they did the or and. 

-John C .  Burnham, in Bad Habits: Drinking, Smoking, Taking Drugs, Gambling, 
Sexual Misbehauior, and Swearing in American History (New York University Press) 

third-person singular agreement suffix -s to 
agree with its subject Noam. This is head 
marking, because the verb is considered the 
head of the sentence. But in "muchas gra- 
cias," the dependent word muchas, "many," 
is marked with a feminine ulural suffix -as so 
as to agree with the head word gracias, 
"thanks"; this is dependent marking. 
Nichols assigns scores to languages depend- 
ing on which type of morphological mark- 
ing they favor. 

Nichols argues that this feature is of 
typological importance, that it shows con- 
siderable stability, and that its geographical 
distribution is not random. For example, 
New World languages tend to mark heads 
more than dependents, whereas Old World 
languages tend toward dependent marking. 
The Pacific region is intermediate between 
the two. Nichols inter~rets this distribution 
as a trace of the earliest expansion of 
human settlement from Africa and nearbv 
areas to more remote parts of Eurasia and 
the New World. 

Nichols identifies ten major structural 
features of this kind and investigates their 
patterns of distribution within ~a sample of 
174 languages. Points of analysis include 
correlations among features; stability within 
both language families and geographical 
areas; evenness of distribution within geo- 
graphical regions of varying sizes; and areas 
of maximum diversity. On  the basis of such 
patterns (and other assumptions), Nichols 
sketches a general picture of linguistic pre- 
history, consisting of three stages: an initial 
development of linguistic diversity in the 
tropical areas of Africa and the nearby parts 
of Asia; an early expansion from the Old 
World tropics to Europe, the remainder of 
Asia, the Pacific, and the New World; and 

a third, post-glaciation stage in which more 
complex social groups spread their languag- 
es over large areas of the world, thereby 
removing much of the original linguistic 
diversity (which remains only in peripheral 
areas). 

In a study involving such a large corpus, 
it is of course easy, to find particular judg- 
ments to disagree with. For example, 
Nichols treats colloquial French as a verb- 
initial language and assumes that Mandarin 
Chinese has no prepositional phrases. 
Though both languages have indeed been 
analyzed this way, the analyses are certainly 
debatable. 

A more serious problem is that many of 
the mathematical arguments in the book 
(and there are auite a number of them) do 
not inspire confidence. Some examples: 

1) In one passage, Nichols says that in 
measuring the stability of certain features 
within language families, "two metrics are 
used" and that "both yield the same hierar- 
chical ranking" of the features' stability. 
But the two metrics are entirely interdepen- 
dent: one is the sum of the number of 
different types in each family for the eight 
families under consideration, and the other 
is the mean number of types per family- 
that is, just the first number divided by 8 
(pp. 166-167 and table 52). 

2) Data are sometimes inconsistent be- 
tween tables (as in tables 50 and 53). 

3) Nichols makes extensive use of what 
she calls "Dryer's testH-referring to a pro- 
cedure for testing hypotheses about linguis- 
tic universals proposed by the linguist Mat- 
thew Dryer. Though there is no room here 
for details, her adaptation of Dryer's proce- 
dure to measure "significance of diver- 
gence" (pp. 187-1 88) is certainly idiosyn- 

cratic and appears to be invalid (as far as 
may be judged from her laconic description 
of it). 

Of course, these problems do not prove 
that Nichols's conclusions are wrong: she 
does make a convincing case that the dis- 
tribution of typological features among the 
world's languages is nonrandom and that 
this distribution mav have much to tell us 
about linguistic-and therefore human- 
~rehistorv. Her scenario for the suread of 
human language must be considered prelim- 
inary, but it is not unreasonable. Her book 
will be a rich source of ideas and techniques 
for those who wish to pursue this line of 
investigation further. 

William H. Baxter 
Department of Asian Languages and Cultures, 

and Program in Linguistics, 
University of Michigan, 

Ann Arbor, MI 48109-1285 

Mathematical Malaises 

Pi in the Sky. Counting, Thinking, and Being. 
JOHN D. BARROW. Clarendon (Oxford Univer- 
sity Press), New York, 1992. xii, 317 pp., illus. 
$25. 

The Rock of Gibraltar of most mathemat- 
ics, indeed of almost all reasoning, is the 
principle of the excluded middle. We use a 
two-valued logic where statements are ei- 
ther true or false. No middle ground is 
possible. 

A man of Seville is shaved by the Barber of 
Seville if and only if the man does not shave 
himself. Does the Barber shave himself? 

If he does he doesn't; if he doesn't he does. 
The statement can be neither true nor false. 
The conclusion: the barber cannot exist. 
The problem is that in a mathematical sense 
the barber does exist, or at least did by the 
permissible definitions of the turn of this 
century. This innocent paradox, recast by 
Bertrand Russell in only slightly more eru- 
dite terms, deeply shook both Russell and 
the foundations of mathematics. Since it is 
possible to deduce irrefutably the truth of 
anything from a contradiction, a single in- 
consistency in the fabric causes the entire 
structure to crumble. If Russell's paradox is 
not resolved then unicorns exist and pigs fly. 

The foundations crumbled but the build- 
ing stood. Mathematicians worked on, 
largely unimpeded by the most profound 
crisis imaginable in the philosophy of math- 
ematics. (This is the usual direct impact of 
philosophy on mathematics.) But inexora- 
bly, over this century, the effects of a close 
examination of the underpinnings of math- 

1928 SCIENCE VOL. 259 26 MARCH 1993 



ematics and reasoning have in fact changed 
the way many of us view the world of 
mathematics. 

A hundred years before Russell's paradox 
ushered in the 20th century, the great 
French scientist J. L. Lagrange wrote, 

It seems to me that the mine is already almost too 
deep, and unless we discover new seams we shall 
sooner or later have to abandon it. Today Physics 
and Chemistry offer more brilliant and more easily 
exploited riches; and it seems that the taste of the 
century has turned entirely in that direction. It is 
not impossible that the mathematical positions in 
the Academies will one day become what the 
University chairs in Arabic are now. 

This lament echoes a fin & sikle pessimism 
that has struck mathematics toward the end 
of each of the last three centuries. Very 
likely we will indulge in a similar malaise of 
millennialism over the next few vears. If we 
are as lucky as were our ancestors, this will 
be followed, in the manner of an economy 
coming out of a long recession, by a tre- 
mendous burst of productivity in which new 
and unex~ected directions will be taken. 
Paradigms will shift, perhaps as dramatical- 
ly as they did at the beginning of both this 
century (in the shadow of the modem 

atom) and last century (with the advent of 
rigor 2 la Cauchy and the later disquieting 
discovery of non-Euclidean geometries). 

For Lagrange mathematics was prosaical- 
ly Platonic, intellectual coal to be mined. 
The lament was not for the   as sine of math- - 
ematics, it was for the passing of mathema- 
ticians. Mathematical ore is still there even 
if no one is digging. It is the cultural loss, or 
perhaps the loss of a pleasant livelihood, not 
the lost science. that is found troubling. - 

Lagrange, comfortable in his Platonic 
belief in a tangible, physical mathematics 
and its concomitant discovery and exploi- 
tation, might have been much shaken by 
the crisis induced bv Russell and his con- 
temporaries. Others certainly were. Many 
mathematicians today take a much more 
formalist, axiomatic, and bloodless ap- 
proach to their subject. Some take an ex- 
treme constructivist position: things that 
cannot be constructed finitely do not exist. 
Others take an intuitionist point of view: 
proofs must eschew the principle of the 
excluded middle and must be fully (psycho- 
logically) analyzable. 

The questioning of foundations has led 
to some of the truly profound insights of the 
century about the nature of knowledge, 

uncertainty, randomness and unknowabil- 
ity, the gulf between truth and proof. Out 
of the brains of logicians like Turing sprang 
fullv formed theoretical com~uters-with 
all the power of the physical ones that were 
still to be built. Thus comuuters were in 
fact discovered before they were invented- 
or perhaps it is the other way around. 

This begins to touch the themes of 
Barrow's richly woven book, which is really 
a collection of six long, lucid, loosely 
linked essays in the philosophy, history, 
and culture of mathematics. 

We would not indulge in "millennial- 
ism" if we had six fingers on each hand, nor 
would we tend to enca~sulate bv centuries. 
But we would almost certainly still count, 
and quite probably in very similar fashion, 
even if in a different base. In a long chapter 
on the cultural development of counting 
and numeration, Barrow asserts, "The In- 
dian system of counting has been the most 
successful intellectual innovation ever 
made on our planetw-a grand claim that is 
persuasively defended. The Indian innova- 
tion is primarily the number zero. A Won- 
derland feature, that nothing can be 
claimed more successful and inevitable than 
the discovery (invention) of nothing. 
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"An early form of Indian numerals n BrAhmi scr~pt. Our own number symbols are descended from 
them " [From Pi in the Sky] 

Most of this book revolves around mak- universe is surprisingly new. Mathemati- 
ing the case for and against the various cians invented computers and then for 
competing philosophies of mathematics. several decades proceeded largely to ignore 
By and large the case against wins each them. It  is only recently, with the advent 
round. It is verv hard to embrace anv of of reallv successful svmbolic manipulation 
these philosophies wholeheartedly. ' w e  of computer algebra' packages, thBt com- 
tend to set our own personal demarca- puters have come of mathematical age- 
tions. But for most of us some parts of or, more accurately, have entered puberty. 
mathematics exist: natural numbers, trian- This book is not so much about math- 
gles, perhaps pi. Some of the more exotic ematics as specialist subject as it is about 
and abstract bits just don't have the same mathematics as universal language. Talk- 
claim to a life of their own. The  average inoc meaninefullv about mathematics with- - " - ,  
mathematician is a mosaic: perhaps two out talking in mathematics is a difficult 
parts Platonist to one part formalist, with and underpracticed art. Barrow's book is a 
a taste for constructive proofs when possi- very welcome addition to this literature. 
ble. (We challenge the reader to find a Jonathan Borwein 
working mathematician of any philosoph- Uniwersity of Waterloo, 
ical stripe who would refuse authorship of Waterloo, Ontario N2L 3G 1 ,  Canada 
a classicallv valid but nonconstructive Peter Borwein 
proof of the celebrated Riemann hypoth- Dalhousie Uniwersity, 
esis n o  matter what axiomatics that proof Halifax, Nowa Scotia B3H 3J5, Canada 
demanded.) 

What  keeps this book so readable is the 
texture: the historical anecdotes; the care- 
ful biographical sketches of Goedel, Can- 
tor. Brouwer. Hilbert. and others: the 

Books Received 
excursions in& the bizarre world of unde- Affect and Accuracy in Recall Stud~es of 'Flash- 
cidability; the speculations on  the future; 
the thought-provoking ripostes. (In an- 
swer to Roger Penrose, Barrow suggests 
that the capacity to encode undecidable 
statements is a precondition for conscious- 
ness of a structure.) Throughout Barrow 
demonstrates a remarkable scope, a fine 
sense of how mathematics 'works, and 
considerable insight into how it may be 
evolving. Occasional minor technical in- 
felicities do nothing to mar the success of 
his project. 

Barrow writes, "Today it is not unex- 
pected to find the 'computer' or the 'pro- 
gram' as central paradigms in our attempts 
to interpret the Un4-rerse" and observes 
that "the concept of experimental mathe- 

bulb'' Memor~es ~ u ~ e n e  W~nograd and Ulr~c Nelsser, 
Eds. Cambrldge University Press, New York, 1992. x, 
31 5 pp , illus $44.95. Emory Symposia In Cognition, 4 
From a conference, Feb 1990. 

Affine Lie Algebras and Quantum Groups. An 
Introduction, with Applications In Conformal Field The- 
ory J ~ r g e n  Fuchs Cambridge University Press, New 
York, 1992, xiv, 433 pp , ~llus. $89 95 Cambridge 
Monographs on Mathematlcal Physlcs. 

Against Excess Drug Policy for Results Mark A 
R. Klelman Bas~c Books, New York, 1992 xvili, 474 
PP 526 

Bridging the Gap Ph~losophy, Mathemat~cs, and 
Physics. Lectures on the Foundations of Science. 
Giovanna Corsi, Maria Luisa Dalla Ch~ara, and Gian 
Carlo Ghirardi, Eds. Kluwer, Norwell, MA, 1993. xli, 
320 p p  , illus. $1 12 Boston Stud~es in the Ph~losophy 
of Science, vol. 140. From a school, Trleste, Italy, Oct. 
1989. 

Brown-Sequard A Visionary of Science. Michael 
J. Aminoff. Raven, New York, 1993. xli, 21 1 p p  , lllus 
$68. 

matics has begun to take on  a new and The Buried Past. An Archaeological History of 

more adventurous  complexion.^ ~h~~ per- Ph~ladelph~a. John L. Cotter, Daniel G Roberts, and 
Michael Parrington. Universlty of Pennsylvania Press, 

vasive use of the computer to attempt to Philadelphia, 1992 xxvi, 524 pp., illus. $39.95. 
interpret mathematics rather than just the Car Trouble. Steve Nadis and James J. MacKen- 

zle with Laura Ost Beacon, Boston, 1993 xviii, 229 
p p  , illus. $27.50, paper, $12 World Resources Insti- 
tute Guldes to the Environment 

Carbon-Carbon Materials and Composites. 
John D. Buckley and Dan D Edie, Eds Noyes, Park 
R~dge, NJ, 1993, x~v,  281 p p  , ~llus. $54 

Development or Destruction The Conversion of 
Tropical Forest to Pasture in Latin America The- 
odore E Downing et a i ,  Eds Published In cooper- 
ation w~ th  the United States Man and the Biosphere 
Program by Westv~ew, Boulder, CO, 1992. xvi, 405 
pp., lllus Paper, $49.50 Westvlew Special Studies ~n 
Soclal, Polltical, and Econom~c Development. From a 
workshop, Oaxaca, Mexico, Oct 1988 

Dibenzanthracenes and Environmental Car- 
cinogenesis. W F Karcher. Cambrldge Univers~ty 
Press, New York, 1992 x, 271 pp., lllus $120. Cam- 
br~dge Monographs on Cancer Research 

The Evolution of Progress The End of Economlc 
Growth and the Beg~nnlng of Human Transformation. 
C. Owen Paepke. Random House, New York, 1993. 
xxxi~, 383 pp., illus. $25. 

The Evolution of Useful Things Henry Petroski 
Knopf, New York, 1992, XII, 289 pp., lllus $24 

Experimental Economics. Douglas D Davis and 
Charles A. Holt Pr~nceton Unlversity Press, Princeton, 
NJ, 1993. xii, 572 pp., lllus $39.50. 

Fundamentals of Crystallography C Glaco- 
vazzo, Ed Oxford Un~versity Press, New York, 1992. 
xvi, 654 pp , ~llus. $125; paper, $65. lnternatlonal 
Un~on of Crystallography Texts on Crystallography, 
2. Revision of introduzione aiia Eristaliografia Mo- 
derna 

Fundamentals of Two-Fluid Dynamics. Danlel 
D Joseph and Yurlko Y. Renardy Springer-Verlag, 
New York, 1993 2 vols. Part 1, Mathemat~cal Theory 
and Appl~cations. x v ~ ,  443 p p  , illus , + plates. Part 2, 
Lubr~cated Transport, Drops and Mlscible Liqulds. 
x v ~ ,  445 pp., ~l lus.,  + plates. Each vol , $89 Interdis- 
c~plinary Applied Mathematlcs, vols 3 and 4 

Gas Microbubbles Their Role in Anesthesiology, 
EM H~stology, Phys~ology, Pharmacology and Toxlcol- 
ogy D. R VanDeripe NicNat Judy Press, O'Fallon, 
MO, 1992 vlil, 102 pp., lllus Spiral bound, $19. 

Genetics A Molecular Approach T. A. Brown. 2nd 
ed. Chapman and Hall, New York, 1992. XXII, 467 pp., 
~llus. Paper, $29 95 

Human Minds An Explorat~on. Margaret Donald- 
son Allen Lane (Penguin), New York, 1992, VI, 314 
pp., illus. $25. 

Hydrocyclones Analysis and Applications. L. 
Svarovsky and M T Thew, Eds. Kluwer, Norwell, MA, 
1992 xviil, 413 pp., illus $200 Fluld Mechan~cs and 
Its Appllcatlons, vol. 12 From a conference, 
Southampton, U K , Sept 1992 

lmmunopharmacology in Autoimmune Dis- 
eases and Transplantation. Hans Erlk Rugstad, Liv 
Endresen, and 0yste1n Fnrre, Eds. Plenum, New York, 
1992. xxvi, 420 p p  , ~llus. $95 

Isolation, Migration and Health D F Roberts, N 
Fujik~, and K Torlzuka, Eds. Cambridge Univers~ty 
Press, New York, 1992 xii, 267 pp , illus. $69.95. 
Society for the Study of Human Biology Symposium 
Ser~es, 33. From a symposium, Fukui, Japan, July 
1990. 

JapaneseiEnglish EnglishiJapanese Glossary 
of Scientific and Technical Terms Louise Watana- 
be Tung W~ley, New York, 1993. xxil, 1146 pp. 
$79.95. 

Jet Cutting Technology. A, Lichtarow~cz. Kluwer, 
Norwell, MA, 1992, xiv, 633 p p ,  illus. $286. Fluid 
Mechanics and Its Applications, vol. 13 From a con- 
ference, St. Andrews, Scotland, Sept. 1992 

Laminar Flow Analysis David F. Rogers Cam- 
br~dge University Press, New York, 1992 xiv, 422 p@ , 
Illus $120. 

Letter Bomb Nuclear Holocaust and the Explod- 
ing Word. Peter Schwenger Johns Hopk~ns Univers~ty 
Press, Baltimore, 1992 xvl~i, 163 pp , lllus $38.50; 
paper, $12.95. Parallax 

Man and the Biosphere Toward a Coevolutionary 
Political Economy. Kenneth M. Stokes Sharpe, Ar- 
monk, NY, 1992.  xi^, 324 pp., ~llus. $49.90. 

Managing Risks in the Public Interest N C. 
L~nd, J. S. Nathwani, and E Siddall lnstltute for Risk 

1930 SCIENCE VOL. 259 26 MARCH 1993 




