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k,' What is the intended audience for these 

BOOKS: F ICTION 
w books? and is this audience apt to find the 

novels satisfying on the same terms by 4 
Rhetoricand the Math Melodrama which it findsother Math Melodramas sat-

DavidFosterWallace 

ath's cultural stock has risen hard orwith which their U.S. publishers are hyp-
in recent years, no doubt drivenby ing them (2),appear to signal the inceptionMthe same booming and metastatic of a whole new commercial genre-the 

Knowledge Economy that's turned yester- 'Math Melodmm," as it were. This is a de-
day's non grata nerd into today's cyber- velopment that should come as no surprise, even 
tycoon. Cali the phenomenon "Geek Chic" given the success of some of the other titles 
or "Hip(2b)"' or whatever you will: ab- mentioned above, not to mention the com- type
stract tech is now sexy, the mathematician mercial success in recent years of other 
a viable commercial h e ~ e e ,for e m - nascent tech-intensive genres (e.g., the cy-

ple, the success of berpunk of Gibson et seq., the Clancy-style 
recent films like technothriller, and the plucky-young-hack- ly vague, reductive, or 
Good MlI Hunting ers-thwarting-evil-monolithic-institutions the novels handle the a 
and 'IC. of Sneakers,Hackers, and The Ma*). theyk concerned with. 

that most students never pursue 
past its introductory levels and 

therefore know only the dry and brutal 
problem-solving of Calc I or Intro Stats 
(which is roughly analogousto halting one's 
study of poetry at the level of grammarand 
syntax). Modem math is like a pyramid, 
and the broad fundament is often not fun.It 
is at the higher and apical levels of geome-

Doxiadis's UnclePetrvs 

at characterizes 

eged (or forced) to study 
simihities between the two novels. Both This sort of oddity is, in fact, a fkquent it understand that the practice of higher 
are set in the world of academic mathemat- problem in reviewing "genre fiction," mathematics is, in fact, an "art? (5)and that 
ics and feature characters whose specialty which is a typeof nanative it's usually fair it dependsno less than other artson inspira-
is number themy, higher math$most purely to call "the sort of thing someone who tion, courage, toil, etc., but with the added 
abstract branch. Both revolve around their likes this sort of thing is apt to like." The stricture that the "truths" the art of math 
protagonists' quests to solve fmous and evaluative criteria tend to be rather special tries to express are deductive, necessary, a 
long-standing number-themtic pblems. for such fiction. Instead basically priori truths, capable of both derivation and 
And both have been translated by their own aestheticassay the revi e of d e m d o n  by logicalproof (6). 
authors fromforeign-languageoriginals. most litemfy fiction-"Is this of fic- It may be that mathematics is not gener-

The facts of these two nmls'  close re- tion good?"4tic' fiction is ally recognized as one of the arts precisely 
semblance and near-simultaneous release ultimately more r 1 "To whom because so much pyramidal training and 
herem the United States,as well as the vig- will this pi STappeal?" In other practiceis required in orderto appreciate its 

with all but the broad- aesthetics; math is perhaps the ultimate in 
The author's recent works indude Brief lnienriem ~2~q>fiction, the central acquiredtastes (7). And it's maybe because 
with HMwuI Men and the eBook Up, Sfmba!: 7- 4w Is like W a n d  UPGC of math's absolute, wholly abstract Truth 
on the Trail ofan Antididate. concern wha rhetoricians call "audience": that so many people still view the discipline
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as dry or passionless and its practitioners as Interestingly, though, the most impor-
asocial dweebs. Some Science readers will tant similarity between the novels concerns 
probably know all too well the frustrationof the rhetorical problems of audience men-
trying to describe the beauty and power of tioned above, and the biggest differences 
Gauss's differential geometry or the Ba- between the two books concern the ways 
nach-Tarski Paradox to someone who re- they try to handle those problems. Oddly, 
members only the drudgery of factoring the better novel is also the one that seems 
quadratic equations or the terror of a trig to be the more confused and confusing 
midterm. In fact, the weird fear and distaste about just what its audience is. 
that low-level math provokes in so many is The Wild Numbers, translated from the 
part of what makes the emergence of the Dutch De wilde getallen and transferred in 

locale from Amsterdam to some nameless 
U.S. college town, is not the better navel. 
It's designed to be sort of a schlemiel-
comedy A la Thurber's Mitty or Amis's 
LucRy Jim. W s  Isaac is a mediocrity who - at the start of the novel is under-published

S 
and reduced to doing scutwork calcula-
tions and "refinements" for his superstar 

ems m num- colleague Dimitri Arkanov (12) and at age 
Conjecture 35 goes around saying stuff like "I felt old 

in UPGC, a fictitious conundrum called and depressed. There seemed to be no 
"Beauregard's Wdd Number Problem" (9) in more room for dreams at my age. Every-
WN-the books' protagonists also both wn- thing was measured in terms of success 
h e  of their projects almost wholly in terms and failure....I concluded that I was a less-
of personal achievement, glory. WV's Isaac er human being in every respect." His 
Swift, a ollc6prmbhg studentwhose career prospects suddenly change when Isaac 
has sta@ed, spends much time htasizing stumbles into working on "wild numbers," 
about solving the Wdd Number Problem and which are describedthis way: 
having "an international symposium held in 
my honor.. .and, now that I was not just a Beauregard had def111eda number of de-

but a famous ceptively simple operations, which, when 

women would suddenly find me attractive, to a who'e number at 

not just eccentric or at best And f ist  resulted in fractions [rationals?]. But 

number [huh?]. Or,as 

to emerge when you provoke them long 

7, 2 itself, 3 suddenly 

spite dseirdifferentstationsand manifested itself as 4769, 4, surprisingly,
the two also ahstidenti- brought for 67 again. 

a l l y  (and at great length) h m the insecwity In an all-nighter of migrainous epiphany, 
of measuring themselves against their wl- Isaac comes to believe he's found the long-
leagues and the fear that someone else will sought answer to the Wild Number Prob-
solve "their" problem first.Petros actuaUy re- lem, which is apparentlya fictional variant 
joices when Srinivasa Ramanujan (10) dies of number-theoretic puzzles like the Twin 
young of tuberculosis, simply because Ra- Primes Problem (13): "How many wild 
manujan's "que intellect was the only numbers are there? Are there a finite num-
force he considered capable of purloining his ber that keep coming up, and if so, how 
prize." Both protagonists' work is character- many, or are there an infinite number?'t 
ized as an anxious race against the clock and Isaac's proof that the set of all wilds is in-
calendar; both navels make much of the fact finite appears at first to be sound, and it is 
that pure math is a '%ung man5 game" and confirmed and lauded by Arkanov and 
that the vast majority of important mathe- submitted to a prestigious journal, cata-
maticians do their best work before 35 (11). pulting Isaac into the mathematical lime-
And both heroes brood and expound at great light and prompting all sorts of wacky 
length about the particular despair of being a plot-complications before it is finally dis-
good but not immortally great mathemati- covered that the proof doesn't work after 
cian, a mathematician brilliant enough truly all (but by which time Isaac's found true 
to appreciate the genius of Riemann, Euler, love with a caustic divorck who's also had 
P o i i d  et al. but not brilliant enough to be horrible career reverses, so everything 
theirequal. works out O.K. in the end). 
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The major problem with The Wild Num-
~looksatfkttobeartisticbutisactually 
rhetorical. All the book's math is, as men-
tioned, made up, which is not necessarily a 
problem-all sorts of great science fiction, 
h m  IsaacAsimov to Larry Niven, is replete 
with fictional mathand high tech. What is a 
problem, though, is that the fictional math in 
rnisextremely importaIItbutals0extreme-
ly vague, comprising mostly repeated and 
wntextlessv e r b i i ' l f  I wuld only estab-
lish its K-reducibility with the aid of a suit-
able calibrator set!"-without any defini-
tions or even cursory fleshing-out, so that the 
book5 math-speak ends up most resembling 
the absurd pseudo-jargon of bad, old low-
budget sci fi movies ("Quick, Lieutenant, 
prepare the antigenicnanomodule for imme-
diate stabilizationflux!''). 

Apart from its intrinsic weaknesses, the 
sketchy made-up math here clearly indi-
cates that The Wild Numbers is meant to 
appeal mostly to readers with little or no 
high-math background, an audience that 
either won't know that the impressive-
sounding terminology is fake or won't 
mind that the terms never get connected to 
each other or anything else. This, too, is 
not necessarily a problem; many success-
ful books, from Heinlein's Stranger in a 
StmngeLand to Ellroy's L. A. Confidential, 
use sort of perfunctory genre-conventions 
as scaffolding for what are really complex 
and essentially human dramas (i.e., for lit-
erature). But it's true ,that a genre book 
whose particular'gear~elementslack tech-
nical depth or resamce *&t ,depend for 
its appeal on other,- tditibnally liter-
ary qualities like plot,' elqractw, style, etc. 
And this is a very real prpbrem fot: WN, 
because as any kind of literary mumiye it 
is off-the-charts bad, its characters Iliere 

- ,112D types (the neurotic schlemiel, the kind- .,c. 
ly mentor, the pompous crank, the vulpine ** 
reporter, the fiancde who Doesn't Under-
stand) and its plot howlingly implausible 
(e.g., for most of the book both Isaac and 
Nobel-laureate Arkanov supposedly fail to 
spot in Isaac's proof a basic, freshman-lev-
el logical flaw, the eventual discovery of 

seems rudimentary at 
actual line-by-line prose 

o stiff and clunky-"How 
flame of my intuition 

d the numerous on-
remains a mystery 

cisms-"She pouted 
back my love for 
unintentionally funny-
ing deep into my mouth left 
mathematical reflectionw-or j 
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S C I E N C E ' SC O M P A S S  

bad-"They could not help but o astation, combines periods of seclusion in 
flowers in the brilliant sunshine of his 
presence, revealing their innermost secrets 
to him''-as to make the reader suffer that 
terrible, embarrassed-for-someone-else 
feeling on the author's behalf. 

It is true that Uncle Pems & Goldbach S 
Conjectzm is also author-translated (from 
the original 0 TheiosPetros kai i Eikasia 
tou Golbach) and its prose often awkward 
or stilted: "I was not made of the same met-
tle as he-this I realized now beyond the 
shadow of a doubt." But here the clunky 
English is mitigated somewhat by UPGCs 
Wco-European setting and the fact that 

'ch of its action takes place before 1930. 
e*el's nested structure is itself almost% 

Vidbrian: The middle-aged narrator, de-
sm%ing in retrospect the history of his 
childhood relationship with his reclusive 

novel and comprises its heart. 
UPGC is about as far from a schlemiel-

comedy as you can get. It's more like a 
cross between the Myth of Icarus and 
Goethe's Werther, and it's serious as a 
heart attack (16). Born in Greece around 
the turn of the century, Petros Papachristos 
is recognized as a child math prodigy and 
shipped across Europe to the University of 
Berlin, where in 1916 he receives his doc-
torate with a dissertation on "solving a 
particular variety of differential equations" 
that earns young Petros early acclaim be-
cause of its applications in WWI artillery 
targeting. It is also at the university that 
Petros has his first and only love affair, 
with his German-language tutor (a young 
lady by the rather unsubtle name of Isol-
de), who toys with his affections and then 
elopes with a Prussian officer. In not its 
best moment, UPGC tries to establish this 
(wince) lsolde as Petros's initial motive for 
tackling the Goldbach Coniecture: 

Germany with extended trips to Cam-
bridge and Vienna, in which latter there 

evice implies that UPGC 

miliar enough with higher math to know 
who Hardy, Ramanujan, Giidel, and lking 
are; but many of the celebrity-scenes 
themselves are cheesy and kind of irritat-
ing. The complex and sensitive Hardy 
readers know from his Apology, for in-
stance, gets reduced in Doxiadis's novel to 

Goldbach8sConjecture: 
every even number 

greater than 2 is the sum 

a sort of gouty old curmudgeon who 
spouts inanities like4&*n't you forget it, 
Papachristos, t&&Wasted Conjecture is 
difficult!" 

Its treatment of .@.%eal'' Hardy is a 
good example o r  UPGC's particular 
rhetorical problem: T ~ Qreaers who will 
actually know who &t&bfHarold Hardy 
is are also the readers most likely to be put 
off by the way the book portrays him (17). 
And Doxiadis's novel runs into this sort of 
logico-rhetorical problem again and again, 
because its big weakness as&- fiction 
is its weird, ambivalent cafusion about 
just what kind of audience it'@i. 

As with Schogt's W,th&'s no better 
instance of this confusion than the,way 
pure math is rendered here, albgg2i in 
UPGC the math is 100% real and intri-
cately connected' to the book's characters-
and ihemes. Petros's Herculean labors on

In order to winher heart ba OW his proof are recounted to the reader in
decided, there could be the form of fireside declamations to his 

nephew (i.e., the narrator as a child), who's 
enough of a mathematical ephebe that 
Petros can plausibly keep stopping to de-

e- liver quick little mini-lectures on the his-
matician? Simple: by solving a Great tory of number theory, Euclid's re-
Mathematical Problem! "Which is the ductio proof of the infinity of primes, tc 
most difficult problem in mathe ajor theorems of F e m t ,  Euler, am,
Professor?" he asked [his advisor] s on primes' distribution and succes-
next meeting, trying to feign mere a to the Goldbach Conjecture and Pet-
demic curiosity. own analytic attack thereon via "the 
Whereupon Petros devotes the rema ry of Partitions(the different ways of 

der of his ~iofessionallife to the G.C., that-tinthi an integer as a suml" 
Everest of'unsolved problems. His twenty- It gets mo; complicated, though, be-
year labor, which ends in failure and dev- cause the narrator as a grown man now has 

an extensive math background, and he 
himself laces the navel with explanatory 
asides on everything from CavafL poems 
to the Riemann Zeta Function. The prob-
lem is that Doxiadis's decisions about 
what needs explicating and what doesn't 
are often so inconsistent as to seem 
b i e .  It's not just that there are long and 
irrelevant footnotes on, for example, 
Giidel's method of suicide, Poincd's the-
ory of the unconscious, or the novel prop-
erties of the number 1729 (18).It is that 
the narrator of UPGC will often take time 
to carefully define very basic terms like 
"integers" and "primes" or to include pa-

tronizing asides like "It should 
be pointed out to the non-
specialist that mathematical 
[textlbooks cannot normally 
be enjoyed like novels, in 
be4 in the bathtub, sprawled 
in an easy chair, or perched 
on the commodew-all of 
which clearly imply a non-
math audiencewhile, on the 
other hand, UPGC is also stud-
ded with rarefied technical 
phrases like "n's ratio to the 

natural logarithm," "Peano-Dedekind ax-
iomatic system," "partial dserential equa-
tion in the Clairaut form," and (no kid-
ding) "The orders of the torsion subgroups 
of R, an3#ie Adarns spectral sequence" 
that a r p A b p u n d  without any kind of 
expla l o~~$%~hibh(especially together 
with the A &f&pehyes of Godel, J. E. 
Littlewood;* a l , & i m s  to presume a 
highly math-lite* reader. 

And if all the narrator's strange ele-

with a solid high-math 
there remains an 
tency. This lies in the narrative's disc 

and of its history in the early 20th century. 
For one thing, UPGC makes hardly men-
tion at all of the crucial distinction be-
tween Euler's "strong Goldbach Conjec-
ture'' [see (4)]and the Conjecture's equally 
famous "weak" version, which states that 
all odd numbers 2 9 are the sum of three 
odd primes. Nor, despite all the detailed 
descriptions of Petros's labors and all the 

xcursuses on pre-WWII number the-
es the novel ever once mention Eu-

(or "totient") function or the inge-
nious "sievew-typemethods that real math-
ematicians were using to attack the G.C. in 
the 1920s and 1930s. In fact, even though 

us page after page on Petros's 
bout Rarnanujan's work on the 
ich was in reality very slight), 

there's no mention of any of the actual im-
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portant published results of the time, e.g. particular thematic line concerns Petros's Petros's aforementioned "wild joy" at the 
Schnirelmann's 1931 proof of the upper ambition and his place in the mathematical death of Rarnanujan.) 
limit of primes of which an even integer community; and its allegorical touchstone The real Minoan-type crisis, though, 
can be the sum and Estermann's 1938 appears to be not Icarus but Minos, the Cre- comes about halfway through the novel, 
proof that almost all even numbers are the tan king who so coveted a certain great when Petros achieves an important "inter-

white bull, which the god Poseidon had con- mediate result" in his progress toward the 
a lot of jured out of sea-foam to help him win the Conjecture-a "deep, pioneering theo-

throne, that Minos broke his sworn promise 
number theory (as to return it via religious -ce and instead 

"asymptotic" kept the bull for himself (21). 
hypothesis of the Prime Number Theorem, It is true that doing original math is whether to publish the 
and Hadamard and Vallbe Poussin's 1896 "lonely." But it is also true that professional 
proof of the P.N.T. using analytic tools), mathematicians compose a community. m 
there is not one reference in the book to I. The reality, which Petros never seems to th 

the Russian mathematician recognize, is that the "fame and immortali-
revolutionized analytic num- ty"he so craves will depend entirely on the publication would secure 

a powerful value of his work to other mathematicians. n in the mathematical 

very accurate estimates The role of professional community is so world much greater than that achieved by 

using it to important in nearly all branches of scientif- his method for solving differential equa-

large ic endeavor, in fact, that most Science read- tions. In fact, it would probably catapult 

it is Vino- ers can probably already appreciate what him to the first ranks of the small but se-

gradov who i6uld have been Petros's teal Lewis Hyde's The G$ (22) tries to convey 
~ o:2:trival, the "unique intellect" he really to its own more general audience: 
its great stars.feared; and it is not Godelb but Vino- mkof assembling a mass of dis- By making his disewery public, hegradov's Theorem that might plausibly 

pnre fach imo a cohemt whole clculyhave caused Papachristosto despair. would also be opening tba way into the 
ties beyond the powers of a singlemind or [Goldbach] problem to otha mathemati-

The &g to dk here is that none even a single generation. AU such broad cians who would build on it by discover-these omissions would necessarily matter 
intellectual undertakings call for a com-had not Doxiadis chosen to make UPGC 
mMity of scholng one 

ing new results and expand the limits of 
the field in a way a lone researcher, how-so dependent on actual number-theory and 

thinker =be awash in the ideasreal historical characters. As it stands, 
of his 

ever brilliant, could scarcely hope. The re-

though, the audience knowledgeable sults they would achieve would, in turn, 

enough to appreciate all the real" math 
cofitiw 

aid him in his pursuit of the proof to the 

and history woven into this novel is also Conjecture. In other words.. .he would be 

the audience most acquiring a legion of assistants in his 

strange absence in th Notwithstanding a1 work. Unfortunately, there was another 

ally real historical . heavy declarations that "Uncle Petros' s' side to this coin: one of the new unpaid 
(also unasked for) assistants might con-Here once again, then, is the was Pride" and his retreat into 

strunbleupon a to .pweird, paradoxical-looking pr . seclusion "a form of burnout'' or "sci 
that necessary conditions fo e ic battle fatigue," it emerges in the his theorem and manage, God forbid, 

novel are also M ~ c i e n tconditions for dis- that the real cause of Petros's tragedy is his Goldbach's Conjecture before 

liking it) that pretty much destroys this progressive withdrawal from the profes-
book, whose author can't decide whom sional community as his ambition to solve He didn't have to deliberate long. The 

he's writing for. a rapacity that danger far outweighed the benefit. He 

It wodd be unfair to Doxiadis, wouldn't publish. 

en into enemies. The novel's middle From here on, the die is cast. And be-
this progression out nicely. cause he is not a king, it is not his commu-

Schogt's R?V, and when Petros rejects nity but Petros himself who receives the 
does include some moving and rather love- an offerof professional collaboration with inevitable punishment for this "hoarding 
ly passages: Hardy and Littlewood because he fears of the general benefit" (23). What happens 

that "[tlheir problems would become his is that his unpublished result is indepen-
The loneliness Of theresearcher doing own and, what's worse, their fame would dently discovered by another mathemati-

o r i ~  is *'Ice other. inevitably outshine his," and determines cian, a development Petros finds out about 
In a me Of the he lives instead to work on the G.C. alone, with- only years later, from Hardy, who "ex-'a universe that is drawing to Munich. There, over years of pressed his amazement that Petros had not
both to the greater and to his own seclusion and nonstop work, privacy be- been aware of this, since its publication
immediate environment.Even those 'lo'- comes secrecy, and Petros's fear and suspi- had caused a sensation in the circles of 
est to him cannot partake of his joys and cion of other mathematicians approaches number theorists and brought great
his in any wax since "the point of paranoia. In order to avoid acclaim to its young author" (24).
it is all but impossible for them to under- his colleagues, drawing conclusions from As UPGC's plot unfolds, this sort of 
stand their content. the items he withdrew from the library, he Aesopian, reap-just-what-you-sow punish-
The novel also offers at least one sub- began to.. .ask for an article in a scientific ment gets inflicted on Petros again and 

theme of genuineinsight and originality, one journal only in order to get his hands on again, worsening as each ego-blow in-
that mauages to go beyond anything Hardy the issue that also contained another arti- creases his alienation and paranoia and 
had to say about the tragedies of math. This cle, the one he really wanted." (See also sends him deeper into a kind of profes-
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sional solivsism. Far more than any suv- 5. Hardy, whose Apolom t a b  about this better than 
anything else ever his, explains that "The mathe- posed mis;eading of adel's First matician's pattern, Uke the painter's or poet's, must 

pleteness Theorem, it is this solipsism that be beautiful; the ideas, like the colours or the words. 
leads to Petros's "failure"-as both a must f~ together in a harmonious way. Beauty is the 

first tcrt; there is no permanent place in the world mathematician and a person--and he ends ,, for udv mathematics." 
up rather like Milton's Satan, not just 6. The Gumption here will be that the typical Science 

alone but ~ l ~ ~ ~ ,  -raining himself on the . reader already knows what 'a priori,' 'deductive 
truth," and "logical proof" mean and is at least 

sort of megalomaniacd selGpiV that ere- * roughly familiar with the relationship between pure 
ative people everywhere know and dread: m a  ind formal logic, if for no other reason than 

that to gloss tangential stuff like this would take up 
"I, Petros Papachristos, never having pub- 
lished anything of value, will go down in 
mathematical history-or rather will not 
go down in it-as having achieved noth- 
ing. This suits me fine, you how. I have 
no regrets. Mediocrity would never have 
satisfied me. To an ersatz, footnote kind 
of immortality, I prefer.. .total obscurity!" 

Despite the conked and confusing math- 
labyrinth it's hidden inside, the embedded 
story of Petros's fall is in fact a kind of 
monstrous gem, one in whose facets read- 
ers of many different backgrounds and 

enormous amounts of space and time and might 
well also alienate the (presumably large) percentage 
of Science's readership who already know the stuff 
and are apt to find such glosses not only otiose but 
annoying-this reviewer can actually imagine such 
readers Looking increasingly aggrieved and impatient 
and saying to themselves, "Who does he think he's 
talking to?" All thls is mentioned only to underscore 
once again the rhetorical diceyness of the whole 
math-prose enterprise, a diceyness that lies a t  the 
very center of this review's criticisms of the two 
novels. 

7. It's worth noting that as so much contemporary po- 
etry, classical music, etc. become ever more ab- 
stract and involute and technically complex, their 
own audiences get ever smaller and more special- 
ized. W i  few exceptions, the people who truly ap- 
preciate a piece of language-poetry or an atonal 
fugue are people with extensive educations in the 
hiGory and theov of these arts.And this increasing 

be art, so sometimes can genre. 

References and Natrs 
a synecdoche for "people 

ence is, again, usually small and rather specialized. 

*THE unr u m r N  GENIUS AND nroNru IS A THIN f s a ~ ~ i ~  and are mar- ONE: UffiCs publisher's big tactic is to offer a mil- g. The author of *& lem, one ,,- Mib lia-dO'lar bou* lo any0ne can pm "Id- Idamps de Beau-." e r n 1 ) ,  1s a W of bio- 

rdy. Robert Kanigal's 
Life of the Genius Ra- 
st-Fenat math-bios 

to forget that mathemh. more than any other art or 

dramatized access to the nuts a d  bolts of different ~ ~ ~ t f ' ~ m ~ ' s ~ ~ " $ ~ ~ ~ & ~  professional disciplines and specialties. 
4. In f a i m  to aU amamed, this miability in naders' i q ~ s e e ~ i s a ~ n g m a n ' s ~ I t i s M H o f  

mathematical backgrounds is a problem for almost human when youth a -v 
zi t ~ z z H s ~ * z  ~~2 9 !$ %f'EZ~*,'hI~leKE?iZIZi~ 

tiom un& which I am H n $  On the hand my what wr to be Uttlc mae than v ~ r y  di@ 

examples must be very simple, and intelligible to a iw ws ear Cc Pp Smm's 

reader who has speciaUzed word to it. At one point, Doxiadls even cribs nearly 

*-.&,, ar o h  ha,,,, my m m p k  h ( d  be word for w f d  a deathkd exchange ~ ~ - n  Hardy 

h f m m ' p u k k a '  the mahemakr of a d  Rarnanujan and tags it with the footnote :Hardy 

the working pk=&atician." Note that 
~ ~ o ~ ~ ~ ~ ~ & ~ z  

~ 7 7 ~ ~ i n $ ~ ~ ~ ~ & * ~ ~ s ~  ence." This is not only mrusive and irritat~ng but 

for acamph, to in(onn or mi,,,, the - wm"& b u s e  it not in the e but in sncds 
ForewwdthatthesceneRdlyappears. Science that Fermat's last (" 16371 12. The work Isaac is doing for Arkanw is on 'calibrator 

tfonm+yn=mhasmnonzrcoi states - ' an i-$si setsm and uK-reducibility," two made-up terms that 
that Goldbach's Conjecmre (or figure prominently in the plot's math but are never 
as reformdated by leonhsrd Euler 1742 specified or explained. 
erv wen intem r 4 can be emrwed sun 3. Here the rwiewer's assumption is that If the T.P.P. is 
& p l i m e n u i k r ~ ? ~ i t ~ t h i ~ e w e r i q  
certain whether it's necessary or not, and the fact - 
theselinerhavenotbeende(aed Wendsedi 14. 
( k . , t h a t y o u a r e ~ t h e m a t ~ ~ m a y i d k a t e t h a t  
the edhn are not totally sure either. 15. 

ly culpable for the prose here. If Four Walls Eight 
Windows is going to let an only semi-bilingual Phili- 
bert Schogt translate his awn Dutch, why didn't they 
at least help him with basic English usage. 
And it's just about as subtle with respect to its the- 
matic~: The narrator repeatedly and sans irony de- 
scribes his unde as an :ideal Romantic Hero" (caps 

of the biblical Tree of 
of mythology. People 
common measure; 

be one of the F. L Theorem's "formally unprovable" 
propositions. This is so implausible and reductive as 
to be almost offensive. As Science's readership is 
hereby pre~umed k.v. (91 to more or less h aC 
ready, GMel's First Incompleteness Theorem is con- 
cerned with the abstract porribility of Completeness 
in axiomatic systems, and the formally unprovable 
propositions it succeeds in deriving are all very spe- 
cial self-reference-type cases, the mathematical 
equivalent of the "I am lying" paradox. To believe 
that the First Incompleteness Theorem could apply 
to actual number-theoretic pmblems like the Gold- 
bach Conjecture is so crude and confused that there 
is no way that a professional mathematidan of Pet- 
ros's attainments could possibly entertain what the 
novel says is 'the one and only, dizzying terrifying 
question that had jumped into his mind the moment 
he'd heard of tiidel's result .... what if the Incom- 
pleteness Theorem also applied to his problem? 

, M a t  if Cddbach's Conjecture was unprovable?' 
Some of thcue footnotes are so weird and US.-read- 
er inappmpiate that it's worth giving a concrete ex- 
ample, such as the footnote to a line on page 41 
about tln narrator enrolling in a U.S. college: "Ac- 
cording to the American system, a student can go 
through the first two years of university without be- 
ing obliged to declare an area of major concentration 
for his degree or, if he does so, is free to change his 
mind until the beginning of the Junior (third) year.' 
the very meaning of which is anyone's guess. 
N.B. here that the following main-text paragraph 
itself is geared to a very-strong-math-background 
audience; nobody else is going to get the para- 
graph's references, and thls reviewer has neither 
the space nor the expertise to elucidate them. So 
feel free to skip it if you do not fit the paragraph's 
demographic. 
Unless you are yourself a professional mathemati- 
cian, the best place to find a nonlethal discussion of 
this proof (which is known in number theory as 
'Vinogradov's Theorem"-that's how famous this 
guy was) is in Section C of R K. Guy's U d v e d  hub 
l e m  h Number Theory. 
You might further recall (fmm, e.g.. Ovid's Metamor- 
phoses) that this buU ends up begetting on Minos's 
queen the Minotaur, a hideous teratoid monster 
who has to be secreted in a special labyrinth and 
propitiated with human flesh. and who basically 
symbolizes the moral rot at the heart of Minor's 
reign. That rot is, as Joseph Campbell describes it in 
The Hero With a Thousand Faces, a certain kind of 
alienated selfishness: 

Theretumofthekllshouldhavesymbolhed 
Minos'seHessubmksbntothefwKtionrof 
hi role. By the sauilege of the refusal of the 
rite [of sauifke], however, the idW cuts 
h i d  as a unit off fmm the hger whde of 
the community. ... He is the hoarder of the 
gHmabeneRrHelsthemonsterwidforthe 
p d y  r!$kof"myand mine.. 

L Hyde. The Gift: lmagimtion end the Erotic U k  of 
PropertV (1 979). 
Clearly, Petros's real sin is not "Pride' so much as 
plain old selfishness. Greed. It's not clear whether 
UffiCs narrator truly fails to grasp this, or whether 
he is being presented as naM, or whether the whde 
thing's just a translation problem. 
Obvious though it is, Doxiadis apparently fears that 
his audience won't get the compact irony here, so he 
has Hardy then rather snifflly advise P e a  "that it 
might in the future be more profitable for him to 
stay in doser contact with his scientific colleagues." 
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