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SCIENCE AND TECHNOLOGY
Fermat's lost proot

The last laugh

HE biggest tease in the history of marh-

ematics 1s a comment written by a seven-
reenth-century French judpe in the margin
of a third-century Greek texe. Pierre de Fer-
mat, a machemarical genius who published
nothing in his lifetime, liked o ser problems
for ather machematicians. All excepr ane of
them have since been solved. Bur Fermar's
so-called “last cheorem”, scribbled in his
copy of Diophantus's Avchmetica, soll
prompts more loony lecters to famous mach-
ematicians than any other puzzle. Fermar
weote that he had a “wondertul” proot of his
theorem but that the margin was oo small
ro cantain it—an ircesistible lure.

Bumour has it chat a proof has ae lase
been found by Dr Yoichi Mivacks of Tokvo
Merropalican Universioy. This has been her
alded as a great breakeheough. Perhaps, bug
ir is also bad news. To see why, look first a
the theptem.

[t is 3hout sums containing powers, such
a5 25, 2% 7%, and so on. The sum of two
squared numbers can iselt be a square: for
example, 3°4+4°=3" But can the sum of
two cubes be a cube, the sum of two num-
bers to the fourch power be a number ro the
fourth power, and so on! Fermar's last rhec-
e says not. That is, it asserts thar chere is
na whole-number power, . bigger than owo,
which satisfles the egquation x}'—L}':‘=::\
{where r. v and : are whole numbers), No
counterexamples have been found so far
bur chere are infinitely many numbers out
there, so the challenge is to prove that there
could not be any counter=xamples,

To bind such a proof, modern mathema-
ticians divide and conguer. They splic the
problem into parts, and several groups at-
tack it from different sides. A combination
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32 Fermat's party may be over...

SCIENCE AND TECHNOLOGY
on mood that may be less harm#ul,

One close relacive of sonia, known as
Eve—umpma is sometimes called Adam—has
already been shown to be less toxic ro rars
than sioma. Because of a “designer-drug”
law passed in 1986, Eve is banned oo, The
law is designed to carch drugs whose chemi-
cal strucrure varies slightly from thar of a
banned drug but which are intended to pro-
duce the same ¢fects,

There is no direct evidence thar Mona
damages prople's brains. Bur nobody dowhrs
thart at certain doses it does, at least rempo-
rarily. According ro D Ricauree, the unan-
swered question is: whar size and frequency
of dose are safe for people? So long as MDA
and its relatives remain schedule T drugs,
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hard evidence of any benefits to be weighed
against their risks is unlikely to emerge.
Schedule Ll drugs—the classification MDMA
briefly enjoyed—remain controlled sub-
stances, yet can be tested on people. It is
practically impossible to ger clinical trials
authorised for a schedule | substance.

The application procedure is tortuously
bureaucraric and designed to fail. Dr Alberr
Kurland ar the Maryland Psychiatrc Re-
search Centre applied for permission to do
research on LS0. Three years of paperwork
later there is no end in sight, Only drug com-
panies have the time and people o help a
drug over such hurdles. But the patent on
MDMa has expired, so no company will ind
such effort warthwhile. Whether MDA,
or—more likely—some relared subsrance,
truly deserves its popular name will remain a
mystery for some time yer. 7

of clever formulas and  brute number-
crunching has already shown thar Fermat's
theorem is true tor all powers—rthar is, val-
ues of v—up o 130,000, In 1983 Dre Gerd
Faltings, now at Princeton University,
showed 1hat even if there are any councer-
examples to it above 130,000, there are only
fnitely many of them. And a group of resules
in a ditferent branch of mathemarics, alge-
braic geometry, showed thac if cerrain con-
jectures are true, then there are no councer-
examples to Fermat's last theorem above a
certain large (but unspecified) number,

D Mivauka ser to work on those conjec-
rures, Motes of a talk he gave ac the Max
[Manck Insticute for Mathemarics in Bonn an
February 2och are now being checked by Dr
Faltings, among others. Dr Miyaoka's work
does not mention Fermar bur ic does oy to
prove one of the conjectures. If he is right—
and has also proved thar anv counter-2xam-
ples to Fermat's theorem would have o be
below | 50,000—chen Fermat's game is up. If
he is tight and the number is, disappoine
ingly, way above 150,000, his work will nev-
creheless have broughr a solurion closer.

The fun of all chis bies in che chase. It
dowes not marrer ar all whether Fermar's [ast
theorem is true or false. Bur developing the
tools to prove it one wav or che ocher has
oiven a boost to several areas of machemarcics
fasually indirectly). One of them is the work
on prime numbers that has shaped che sci-
ence of codes.

it Fermar's lasz theorem seally has been
dispacched, mathemaricians will have to
look elsewhere for ther challenges. Not so
the unorthodox, whose new "proofs” would
continue to clog professors’ lerrerboxes, Dt
Mivaoka's work, and the earlier results he
built on, use conceprs and rechniques chat
did noe exist in Fermat's dme. Sa if Fermar
did have his own proof, it has ver ro be
found.

Could there be a simpler way to Fer-
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Envirnnﬁe_ntal.is.m in Japa.m.
How the air fares

TORYD

N THE grimy 19705 Japanese policemen
wors gas masks w0 protecr themselves
from nitrogen and carbon oxides belched
aut by Tokyo's endless craffic. Fish wisely
avoided the Sumeda river, which winds
through a 300-mile corridor thac turns out
nearly 105 of the worlds manufacrured
goods. Is [apan in che 19805 getring any
eleaner, ar any more green-minded! '
Not unril 1971 was an environmenral
auency set up, by whicly time i had a back-
tog of environmental disasters 1o cope wich.
The most infamous is Minamata Disease, a
form of mercury poisorung that killed abour
1,000 people and permanently injured some
2000 others in two outbreaks, Symproms
were nuticed as carly as 1933, Bue che minis-
try af health and welfare refused o accepra
link between the disease and waste-dump-
ing by two chemicals companies. It rook an-
wther 20 vears for che victims o gET proper
compensation. Nar und this month werse
the president of Chisso Corporation and
his plant manager in Minamata Bay found
guiley of criminal negligence.

Minamara disease is just one of several
blights. Cadmium poisontrg, caused by
waste from a factory in Tovama, killed more
tnan 120 penpie inoche fare 1950 dumpei
arsenic trioxide made 142 people ill in 1973,
Lawsuits from these cases coneinue. Six dif-
ferent Minamata cases are seill stuck in Ja-
pan's archritic legal system, partly hecause
ctass acrions do not exist in Japanese law.

Some 130,000 people are ufficially ac-
knowledged ro sutfer from “Class [ pallu-
tion. This means that their lungs have been
ruined by vears of breathing the air in To-
kyo, Osaka and—warst of all—Kawasaki,
an industrial city just outside Tokyo, They.
get compensation from a fund thar draws
B0 of irs cash from factories that emir sul-
phur- and nitrogen-oxide,

As of this month no new vicrims will be
allowed to register for the fund. The aov-
ernment claims that che 41 arcas designated
as “polluted™ have been clearied up in the
ten years since the system was introduced. Ie
also claims thar the system was heing
abused. Locals disagree: a polluted priest
from the city claims that 80% of Japan's pre-
fecrural and local governments oppose the
ceneral government's decision.

Mixed progress

Greens get nowhere in Japan. There are no
national pressure groups like Greenpeace
ot Friends of the Earth, and no green politi-
cal party. The ruling Liberal Democratic
Party has largely hijacked environmental-
ism for irself In 1970 it passed no fewer
than [4 environmental laws.

mat's last theorem, using only sevenreenth-
century methods!? Nobody can be sure, In
1978 Dir Roger Apery at Caen University in
Erance solved a problem in a simular field, set
by Euler, which had foxed mathemaricians
since the ewhreenth century, Dr Apény's
proof astounded his peers—not least be-
cause it used only etgheeenth-cenrucy ideas.
—— |

Psychoactive drugs

lgnorance of bliss

CSTASY poses problems, The drug re-

joicing in thar name, a cross berween
mescalin and ampheramine, has borh ples-
ant amd unpleasant effeces. It seems o war-
eant its name, but can leave a nasey hangover
andd may also damage people’s bramns. Caue
vion—and  Amwerica’s Drug  Enforcement
Adminsrration  (PEA—therefore  speak
against it. Both may be speaking too soon.

The drug {known to pharmacelogists as
siDhA) was patented in 1914 by a German
drug company, Merck, as an apperite sup-
pressant. [ts legal roubles began in 1984 of
ter American students cooked it up in make
shutt laboratories and found orher uses far i,
(1o a survew last vear 143 our of 369 snudents
ar Stantoed Universioy in California sad
chey had taken the drue.) The pea wanted o
pur i in the same mostrestricted class of
substancas as herain and wso—schedule 1.
Afrer four vears of legal ro-ing and Iro-ing,
the 164 has got its way,

The case azainst MDMa has two main
planks. First, there have been no conerolled
trinls to support che argument of some psy-
chiarrists who say thar it helps psycho-
therapy by “unblocking™  inhibitions.
Classifying the drug as schedule [ means chat
there probably never will be (more on this
|ater). Secondly, recent studies by Dr George
Ricaurte and others at the Instizure for Med-
ical Research in San Jose, California, show
that MoMA damages monkeys' brains. Ear-
lier work showed much the same for rams.

Dr Ricaurte found chat monkeys who
took an oral dose of MDMA—corresponding
to two-three times the dose taken by peo-
ple—had some damage to the nerve-endings
thart release serotonin as a chemical messen-
ger in the brain. About 30% less serotonin
was coursing around. The damage to mon-
keys was still evident after rwo weeks, and
was much worse if MDMA was injecred,

The flow of serotonin plays a role in the
regulation of sleep, in the perception of
pain, and is partly responsible for mood. It
was no surprise o discover cthat MDMA
works by affecting ir. Dr Ricaurte poines out
that it is not clear whether the damage is per-
manent. He has some preliminary results
which suggest that monkeys’ brains recover,
at least partially. He is now studying some
chemically relared drugs with similar effects
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The must successful campaign has been
against sulphur-diokide emissions, which
are mainly produced by easy-to-monitor
power-plants and  petrochemical works.
Since [971 the number of desulphurising
units—which are firred ro chimnevs co filear
our sulphur oxides from the gases released
when fossil fuels are burned—has shar up
nearly ten-fold. The capacity of ail-
desulphurising planes has trebled. And the
concentration of sulphur-dioxide in che o
mosphere has beren cut by around wo-
thirds. Mr Masayoshi Takenura, who runs
the parlamentary commiteee on the emvi-
ronment, thinks that although Japan lags
behind other rich counrries in protecting ics
lakes and streams, it is well ahead of the
pack when ir comes ta che air,

Yer the campaign against nirrogen ox-
ides (vOwl—which come from che sxhaust
gases of cars and lorries and  from
tertilizers—is less successful. Since 1973 Ja-
pan has made increasingly efficient caralvric
converters compulsory for cars, As a resulr,
cars in fapan produce on average juse 3% of
the 0w thae they produced 15 vears aga.
But chere are more than twice as many cars
on the roads today, most of them in Tokva.
And dieselpowered lorries have cur their
emissions by only abaur 509,

Last vear chree-quarters of the road-side
w0y mondtors in Tekyve, Osaka and Kawa-
sakiexceeded their carget limirs. The rargers
were sharply raised in 1978 in the forlorm
hope thar they would s be cxceoded, In
rhe_pas-t tent years there has been pracrically
no improvement in the 80w floures. [n 1987
they even got a bit worse. The problem with
all of Japan’s pollution targets is that chey
are merely guidelines, Last December 1
court ruled against plaincifs who argued
that the government's filure o cur various
kinds of poliution was damaging their
health. The coure held thac the targets have
no legal standing,

Japan's lakes and rivers are seill notori-
ously devoid of fish. Mr Takemura used to
be governor of a province rthat frones Lake
Biwa, Japan's largest lake. Despite trying to
enforce pollution standards ten dmes as
stringent as the national ones, he has seen
little improvement, Red tide—caused by
the death of plankton—is now a frequent
problem. [t smells nasty and is bad for fish.
Well under half of Japan's lakes comply wich
envitonmental standards and there has
been little improvement in the past decade.

One problem that Japan does not yer
have to face is acid rain. The prevailing
south-westerly winds blow most pollution
out inta the Pacific ocean. Also, Japan’s soil
is slightly alkaline, which helps to counter-
act acidity. Even so, in the past few years
there have been repors from the hills
norch-west of Tokyo of rain acid enough to
irritate the eyes, and also of unexplained
tree deaths.
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