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Mathematicians and poets exist in our world as uncanny
prophets. The difference between them is that poets are thought
to be arrogant because they tend to be proud and lonely by
nature, while mathematicians are thought to be unapproachable
because they exist on a transcendent plane. Thus in art and
literary circles poets are often considered to be socially inferior
to novelists in the same way that mathematicians are considered
socially inferior to physicists in scientific and technological
associations. But these things are only superficial.

“I'm a failed poet,” the novelist William Faulkner said humbly
in his later years. “Maybe every novelist wants to write poetry
first, finds he can't and then tries the short story which is the
most demanding form after poetry. And failing at that, only
then does he take up novel writing.” Physicists, by comparison,
are not so modest. Nevertheless, for a physicist every increase
in knowledge of physics is always guided in two ways, by
mathematical intuition and empirical observation. The art of
physics is to design experiments in order to derive the laws of
nature. In this process mathematical intuition is indispensable.
In fact it is easy for mathematicians to switch to studying
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physics, computer science or economics, just as it is for poets
to turn to writing novels, essays or plays. Of course there are
exceptions.

Mathematics is usually seen as the diametric opposite of
poetry, although there are exceptions here too.. Although the
opposition is not always true, yet it stands there basically
undeniable. Mathematicians work to discover, while poets
work to create. The painter Degas occasionally wrote sonnets,
and once complained to the poet Mallarmé. He said that he
had many ideas, in fact too many, he found it difficult to write.
Mallarmé replied, “poems are made not with ideas but with
words.” On the other hand, mathematicians, work mainly on
concepts, combining concepts of the same kind. In other words,
mathematicians think in an abstract way, while poets think in a
concrete way. But again this is not always the case.
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Both mathematics and poetry are products of imagination. For a
pure mathematician, his or her materials are like lacework, leaves
on a tree, a patch of grass or the light and shade on a person’s
face. In other words, “inspiration”, which Plato denounced as
“a mania of poets,” is equally important to mathematicians. For
example, Goethe fancied that he saw a flash of light when he
heard of his friend Jerusalem’s suicide. He immediately came up
with the outline of The Sorrows of Young Werther. He recalled
that he “seemed to have written the book unconsciously.”
Another example: Gauss, ‘the prince of mathematics’ wrote
to tell a friend after solving a problem (symbols of Gaussian
summation) which had been bothering him for years, “Finally,
two days ago, I succeeded — not on account of my hard efforts,
but by the grace of the Lord. Like a sudden flash of lightning, the
riddle was solved. I am unable to say what the conducting thread
was that connected what I previously knew with what made my
success possible.”

Mathematics often appears to be connected to and interactive
with astronomy, physics and other branches of natural science,
but it is a completely self-referential and vast field of knowledge
with a reality more enduring than other sciences. It is like a true
language, which not only records and expresses ideas and the
process of thinking, but also creates itself through poets and
writers. It could be said that mathematics and poetry are the
freest intellectual activities of human beings. The Hungarian
mathematician Paul Turan maintained that “Our mathematics is
a strong fortress.” His words correspond to Faulkner’s “People
will never be destroyed as long as they yearn for freedom” ,
when he talks about creative writing.

Through years of study and practice, I have come to believe that
the process of mathematical research is more or less an exercise
or an appreciation of intelligence. This is perhaps one of the
main reasons for its great charm. I fully understand what the
philosopher George Santayana said in his later years, “If my
teachers had begun by telling me that mathematics was pure play
with presuppositions, and wholly in the air, I might have become
a good mathematician, because I am happy enough in the realm
of essence.” Of course, I cannot rule out the possibility that a
great thinker can yield to the intellectual fashions of his times as

a man or a woman can do to fashions in dress.

Compared with other disciplines, mathematics is often an
undertaking for the younger. The Fields Medal, the most
renowned mathematical prize, goes only to mathematicians
under forty. Riemann died at forty, Pascal at thirty-nine,
Ramanujan at thirty-three, Eisenstein at twenty-nine, Abel at
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twenty-seven, and Galois at twenty; by the time they died they
had all left their deep traces on the history of mathematics. Some
mathematicians, such as Newton and Gauss, lived long lives, but
they completed their major work in their youth. Of course there
are exceptions here too.

Likewise we can draw up a long list of poets who died young:
Pushkin, Lorca and Apollinaire died at thirty-eight, Rimbaud
at thirty-seven, Wilde at thirty-four, Mayakovsky at thirty-two,
Plath at thirty-one, Shelley and Yesenin at thirty, Novalis at
twenty-nine, Keats and Petofi at twenty-six , and Lautréamont at
twenty-four. Whereas if we look at painting, Gauguin, Rousseau
and Kandinsky began their artistic careers after they turned
thirty. Thus more often than other servants of creation, poets
and mathematicians tend to burn up the flower of their talent in
the midst of the youth. Poets may destroy the shapes common
to the forms of their predecessors, in order to renew the form
and language; mathematicians may be, by the nature of their
industry, more prone to continuity. Again, there are exceptions.

The language of poets is renowned for its conciseness. Ezra
Pound is praised as a master of the concise; no one seems
to do better than him in this regard. But the language of
mathematicians is also noted for its conciseness. The British

writer Jerome K. Jerome gave an example, as follows:

When a twelfth-century youth fell in love he did not take three
paces backward, gaze into her eyes, and tell her she was too
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beautiful to live. And if, when he got out, he met a man and
broke his head — the other man's head, I mean — then that proved
that his — the first fellow's — girl was a pretty girl. But if the other
fellow broke his head — not his own, you know, but the other
fellow's — the other fellow to the second fellow, that is...

As he goes on to say, this interminable paragraph would be
very succinct if expressed in mathematical symbols, although it
would be less amusing:

If A broke B's head, then A's girl was a pretty girl; but if B broke
A's head, then A's girl wasn 't a pretty girl, but B's girl was.

Of course, it would have been less amusing. The language of
mathematicians is universal. Goethe joked that mathematicians
are like the French, who can translate whatever you say into
their own language and turn it immediately into something
totally new. We have been taught that a branch of science is truly
developed only when it is able to make use of mathematics. In
the same way, poetry is a common key factor of all the arts. It
can be said that every work of art needs ‘poetic flavor’. Mozart
‘the poet

had a reputation as ‘the poet of music’ and Chopin
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of the piano’. It’s not difficult to imagine the striking symmetry
between a beautiful mathematical formula in a scientific paper
and several brilliant lines of poetry in an essay or a speech.

Now let’s come back to the proposition stated at the beginning
of this essay. Freud said, “Everywhere I go, I find that a poet
has been there before me.” This remark was taken up by Breton,
the leader of surrealism, as a golden rule. Novalis asserted,
“Poetry is very similar to prophecy in its significance. Generally,
poems are like the intuitions of prophets. Poets — prophets —
reveal the secrets of a strange and wondrous world with magic
lines and images.” Therefore a poet of integrity will inevitably
violate the interests of those in power. Plato accused poets of
being the enemies of truth and their poetry of spreading mental
poison. On the other hand, pure mathematics, especially modern
mathematics, often develops in advance of its time, even in
advance of theoretical physics. It was more than a full century
after the invention of Galois’s Group Theory and Hamilton’s
Theory of Quaternions that these theories were applied to
quantum mechanics. In similar situations, non-Euclidean
geometry was used to describe gravitational fields, and Complex
Analysis to describe electrodynamics. The discovery of conic
sections, which for over two thousand years was considered
no more than “the unprofitable amusement of a speculative
brain,” ultimately found its application raised from in Newton’s
Equation of Motion, theory of projectile motion and the law of

universal gravitation.

However more often than not, the work that mathematicians do
is not understood by the crowd. Some people have rebuked them
for indulging in pointless speculation or being silly and useless
dreamers. Lamentably, this viewpoint of these learned scholars.
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For example Schopenhauer, a distinguished modern philosopher,
acknowledged poetry as the highest art but described arithmetic
as the lowest activity of the spirit. Since the beginning of the
twentieth century, more and more people have come to realize
how our times have benefited from mathematics. To some
extent, however, poets and artists are still in the situation they
always have been. Perhaps they should console themselves with
Picasso’s words: “People earn the title of artists only after they
have overcome innumerable obstacles. Therefore art should be
restricted instead of being encouraged.”

By coincidence, mathematicians and poets often walk side by side
on the frontiers of human civilization. Euclid’s Elements and
Aristotle’s Poetics, the two most important academic works of
ancient Greece, were written at almost the same time. They both
had what one might call a common belief or attitude consisting,
one might say, in an accurate ‘imitation’ of the outer world.
The first leading in For Euclid, it was the physical-geometrical
form to Euclid of three-dimensional space, the second be for
Aristotle’s understanding of it was poetics as a description of
every day’s life. The difference is that the former was an abstract
imitation while the latter was a concrete one. Allan Poe and
Baudelaire, pioneers of modern art, belonged to the same age as
Lobachevsky and Bolyai, founders of non-Euclidean geometry.
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When a group of poets and painters of great talent gathered in
Paris, in the 1930s and 1940s, to launch the radical revolution of
surrealism, some other brilliant minds in the world were working
hard in their own way to develop Topology, a burgeoning branch
of mathematics. Here I want to quote an example, often cited by
topologists, which uses a parody of The Song of Hiawatha by
the American poet Longfellow. It tells of an Indian who made
fur mittens:

He, to get the warm side inside, Put the inside (skin side)
outside; He, to get the cold side outside, Put the warm side (fur
side) inside...

Interestingly, the word Topology first appeared as Topologie in
German, in the work of a student of Gauss in 1847, when the
concept was known to very few mathematicians.

Finally I’'m going to raise the question of whether someone can
be a poet and a mathematician at the same time. Pascal assures
us at the beginning of his Pensées: “As long as geometricians
have good insight, they can be sensitive; as long as sensitive
people can apply their insight to geometric principles, they can
be geometricians too.” Despite this, historically only the 18th
century Italian mathematician Mascheroni and the 19th century
French mathematician Cauchy could possibly be counted as

HeE ot/ B2 40



T he Joy of Mathematics

VE S CRLY AT T &L

SRELAF ERFN, ot AR et 8 O B R
1 NS P 52 b M B £ P T AT AT 285 Hh DR () B AT
BRI IR o VAT, XA LR N2 4 2 21
K e SR AP R DY AR, A AL AR S = RO R
LT AR BB S, N A CRFFER) —BRIfE
FI AT EAEALY], DS Te Se SMSER IR 3
FIZAER « JRRNPIENDEFAR CEFEE), LRIk
T o AERIIZU, bt N SO EREAE Rz
NETE “TIELIEM T 7, FNEE TIXLE 780 “ HEBE. &
v ORI RHTEL S, A T HQEB AR

11849 48, 4 F ¥ A 2 4 34 R AL BB E #y —
KRS H B, WEW— SELE, B— LA
HECREFELLRGF AL LITAUN,
REHFEARARENGE, BRI N 53R
EH T AT, #F 1856 £ T MR, Bl
R E A 33 %,

2B E A WA E R, ERNRE— B
FHE, WEAEERREH FREREANEEY
MAREH B

3RS B AL 5 AR R R, A
FEEHAL LS BEE", AEK L
REEER .

BXAGSHMOFT R (£) , FEAGTE (F) , Fhewmiz (&) .

poets, while the 20th century Chilean poet Parra was a professor
of mathematics. Perhaps the only one in human history who
made great contributions in both fields was Omar Khayyam,
the 11th century Persian who was born four centuries earlier
than the versatile Da Vinci. He made his mark in the history of
mathematics for his geometric solution of cubic equations; and
he became known to the world as the author of the Rubaiyat.
When the fourteen-year-old T.S. Eliot came across Edward
Fitzgerald’s English translation of the Rubaiyat at the turn of
the 20th century, he immediately became enthralled. He recalled
the splendor of entering the world of this magnificent poem and
realized, after reading those lines full of “dazzling, sweet and
painful colors”, that he wanted to be a poet.
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R THAKRE T JRAVEH A XL 57 45 B4R
BIE N

1 1
0.498027 0.503330
~1.742722 ~1.702141

2cos[6(1)] ~0.342160 ~0.261934

C, 0.312671 0312129

C, i 0.000058 0.000097

G, Wi 0.001889 0.001872

C, Wi 0.000001 0.000002

Cs Tl 0.000075 0.000074

(1) ~0.027446 0.052042
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MNIK S g5 S ] LR #, ) 4 IR (0 v I BT ek
BRI, (A5 T Bk BARAN. X T
ARG, X BRBWEB LR, BN WIS,
BATRAFR R AR 3275 ) T o KR ¢ BN
o BEAE ¢ OIEI, BRTE B IR BT ¢ 10 SR IR
H, TR AR SOk RN U 1220, (B A
PRI T LIIE B, 4R 5 2% . S LR g -
VIS IR A AVE Z(o) (il e P =X, JESiE i s
WRZEAE TR AT M A

MARMNMETRE KB =14151=
142 Z A AE 2 e W R AT AR 21, EE
B Z(14.1) 5 ZA42) R H Z(n =0 @ik 2 L R
0.027446:0.052042, HI 2Pk N i ik mT LLHED 2 SO
frER -

t~14.1 + (14.2 = 14.1) x 0.027446 / (0.027446 +

0.052042) ~ 14.1345.

XEUAREAE ¢ = 14.1347 FIAHRHR 2 L5 R 2B+ 5
A2 0 BUE R C 3 XA E S8 T
MEREED, HiREEHAARB T H2Z =,

WT, FEWAET, BT LR N 02 L i gt
BT o KFEREWH SRR ? ZhmiE, e
PRI R S RERB MR CREZER TIY
EAAANNELE R MR, RATHTERSZ -
PiRg IR AR, HXEAM A, —NFRNEAHR, &
U T, DIY MBEHME 2 E| Ak, % TRk
FHAABIEEANN? MR —T, WHEME DIY HKH
K 2% e W H B B g B AE T 4 2 UL, TR A 2R 1)
WoE? AR, MF R LUIE [ — 2 4E, X4
WIAEM LM (Jorgen Gram, 1850-1916) Z Tij 2
fi—F, MEERET

EART G, EF M ek KK G B =&
FER— T o MR TATET A5 o S 1 ii——
RENAE 2cos[0(D)] I ZF W) sk, SRIGHKIE R(r) 14K
MR HHEAT I U2, RS T R(r) AT ke i 2
FHIAAE, BoRES CREE critical line %

2% —F @, WA ¢4 3%, Riemann-Siegel 2 X F 49
R AP L8090 AR HT I e, B I A9 BAR S AR
BHREILTRAR,

HEH KBS cos[0(N] MIF S HEAM Y. MEHK
2115 (KK DIY) 0(0)/x ~ (¢/27)In(t/270) — (t/27) A
AR F RGN, XIERBAEE A NH
IR 2 1) = A w32 A TE N Be S AIE W] IR 5 A
Al MR, BATXA WA ZUEY CEARE, 7w
PG, R, (XS GO AR F B
i A BTN TR 2

.I
/ WEEZE| 28

RS - PR R A U R R ORHEE T AT B 8
CRREART L R W BRATIAE /T 15 B G 201,
RGPk IR o S 1SRRI B n?<(1/27) 1
M, XEWHERS -FAKRKAXTHE M Ts=
1/2+it BT I BT TSR O('P). eI 2
AT IR HL - 2250578k (Euler-Maclaurin) 2
KU RN ST R EEA8 0. XWHE
B ZE i —— g S B 2 - DA IR A AT T - 42
S0 MR A SR LR 2 Ab——PBfi A ¢ PR3 KT A A3k
(LR

B RAARRERAWEE, BA
(Godfrey Hardy, 1877-1947) %4, JEH ¥ XK
# #F % 41 (Edward Titchmarsh, 1899-1963) F& Ij
Moo S0 722 CRREET 1041 MR A E, &
114 #AL T critical line o X &+ —HFE R ¥R
ITE R AT N\ TRA S W ik J.L
Hutchinson) - 1925 4 613 (1) 138 A % s () % .
R LA LAEE R B CR AR F LR AR b
AL AR )« AR IT IR BUE, B R A
HIXHE S - Pk R A NHURERREL - 22 508 57 bk 2 Ak
ITRMBER Sk NIFEFB B, #5411
THEAE T 5 [ i 4530 F ke oF S R AAE Bl Sl W 1Y)
— G LA+ HEHL (punched-card machine), IX &
B FAEE AU B IR AN H AR AL S
AT . XA AT R A 5 R G AH W 1) 45

2 F KA T AR —RGEY, 5 ETRIE S FAUAE
R(t), 12232 £,
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B, B3 THAAS KNI ATX S R
M B AT VB S AR AR

F A AT Z 5 A SR A ko SR R )
1RR W T L. RS SR T B T 2
FAMEE B KB R (Alan Turing, 1912-1954),
Pl R IL S AR S AT o B SR AR AR TR, 5
I 2 HoA A R 0 5K — I R A JRAFE (David
Hilbert, 1862-1943) [f) 4 % i) & 1R & Xk, X M
WL LR A ) R 5 )\ ) (BB AR 5\ )
B — 84 Bk At Rk U B, b ok S BT
FUA S LLIX P A 1) 8 2l T . 1936 SFE R
B MR TR 2 S A, AR LR T SR A
ARt AR A 2B 6 A 5 AR 03T L 3 548 K (Godel,
1906-1978), w5 & Hi & T R, IS
AT B B FERB S T DA 2 AR . X Pl L 25
SR RF=AT e, b IX 4 2 ER A IF A
SRR ZS AT R W, VR BT A A R
EEREAE T AT —HLEIEHREEE, B
VAR A R, IR RO B AR A A T !

— ARG, B RO T AR, AN RO R
FERBEAE . B EEEENA KL, RITERE
ARRUF X — il 2 BATUAR TR E NS L H
BF Ao, o — M. BIeAT— PRk,
A 2 4R B — A =], BB — A AAE critical line
RS XTI RAAET D, N —
ARGk 28 T WEHEEE NS AN TR
27 MR SR G —Fh s A e e
ROKE T ERLUAMS F a4 0 E R LS.
RERM, fhAHEEE - GISERITEER. M2
X—TAERPAAN, EEBEEANT 5, ERITH
2 5 90 [E G O T R A B AL I T AR, G N
PRI R T R k. RS AR, BRIk 2
THIEPLS KIS R R B AR DA
BN SN T3 BE AT 1) 5 ok BRI, (R A A
T G S AR A MR E T 1, RAE AR

Hilbert % + F A 2: A& —AALAFEZE S R KW
Diophantine 7 #2, #&#t— A48, #AA R % K5 HH
RIZEFAL AT LA B H M. Turing 373 MR A LA 4
IR G WA FEEWH R FRo

B, A A0 55 A7 A B T AR IR T A 1 O AR PR
EH (At J. W. Lindeberg W T+ 44 ). 7E@Hs
WL IR A, B RO o SR p B i AT T
WEFT, T — e,

S JUVERSS S, BT LA ERY, E
RET ST AMHLEE, I B A3 & a7 % 0 &
FWOAREEE—25, PR TR 1104 ANF . A
W F B SR A S DIy, RO
X BT A AT critical line |, 2R SO ARAE A3
BT RSN EARAE) . M2 G, BRI
W T JLFHRER, AR A A AR RIS TR
KRBT AbT 1952 FFEE A I8 TE % m [R
PEZSAT A, 2R a7 R A 5. W4
S At R I DR SR ) h A T BT 2 B A A Atk
%E%[ﬂfl}a]o

HEIRZ G, WA BN RN, $eEFA
o 5 SR Ok B . 1956 4E, D. H. Lehmer
5L T T 25000 A4S A B A S N. AL Meller 8
X g g HERE R T 35337 AN E ;1966 4, R.S.
Lehman - RIFHC 3%, b k5 T 250000 (4 7))
ANER; ZHEJFIX L X X T B. Rosser (5 N
3500000 (=7 FH+Ji) -

HE CRBINE ST HP N T IZEE!

/ 7A = 5 N B E

WIET =AM FRBEANLLIEWHA 4,
R B B A AR A — B L B ST RRER . Axd
VF 2 0% X0 3K 0 B RRAE AR A BLOR SR, Horp
B EE KRN, DMURLCAR, T HIE “Ti
RAEZE”, BRI FITIE !

TXATFT I ) K2 K e 2 R R o o 5 B v
B 5% B (Max Planck Institute for Mathematics) Y ¥

AR5 Mt (PR KEMSEY 91 A) WA
MAZ AL T AR ST A IR R 69 A, AT R R xt
B RARBH v iRE ; MAF Y REEA T - B
ANEH A FEFREGZT ; B AJG R i R/ 5
7w
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# /R (Don Zagier, 1951- ). X 1 3E /R ki, XX
ZH A JTANE SR B zero evidence, R4 AhIA
HES ORI SO A B AN T BE AR IX 4 T I )
Fmz, FUILTEAE K Y N O 58 T A R E
1R T B30 3 51 0 340 T V2 A W0 % B LA O 1 X 48
M2 B2 DA R S A e B2 R AR R A E
PERI T E W ? A B Rl — e &R = R ATk
H K £ il B R BIB9S, A K22 300000000 (=
) NFE R

BEIRM MBI RIS R T X F, 1L
LR, DT BT CE R WU R 4
B I T — AT R SRR R & R
F| (Enrico Bombieri, 1940-) . X j& — {i F [ /s
AT AY), MWIERNAZ )G I 1974 SF 3515 T 2 5
M ——dE R Y., ERBRFRZEFFR R
(William of Occam, 1288-1348) [F} 2% fifj 8 itk JR
W AR ) Fsgm, Sk, — A
& critical line b /¥ 2% mUA 5 AC W AR HP IR — AN SR AR
B, R ATIEA NN

—AREE. AN, BABUE? AR
e A ANESE, WASERIIASKRLA
SRR A 2 WEIR S PE A BOED . AT
ANAE W S A R G, W e LA AR A
BEAHEENEBET AT AR, MRS
B ALTEHT = AL F s0h I ), 3 A R R 3R
M R, WARE SRR, BUE BAR KR
R AETT = ACA % s h B B s ], T A 3 R 35
HRE VR BT R B S D R 2 T
(Bordeaux) o

AR Al THIX AN I R S M O R AR AR L
=, U S RN IS SR D BE R Re g T
SAAFRGEMEMRIE, mHITERE CRENE
REAT A N A, fE CPU B[R]+ 43 &) 5% 1 B AR
AR NNTIE TR R a2 AR RS T

AR, R E) A BB R T — A TR, AR R
Riemann 7 28 78 2% LARIE4, 12 R 5F R A FT =424
BEZY (REAETEAAREZE, 124 AH Ak
T E)e BAR, KL Zagier (LR RA), FEE
x5y R0 KA A o

JLAE, 1979 4, HATieHE (Richard Brent, 1946-)
AT — AR W S A it 2 A S B T
B 81000000 C)\F—11 1) DME . AL
(Herman te Riele,1947-) 49 f)— A fof W4
I H I T AT ALAF . T E XL E AL
== TC B b Hh 75 AE B2 R AR BT TS Y critical line L.
X — ZR 3 o ) R X A R R R AR R KR
XIJK, EEXEfh DA 51TE A ORRARAS T v E LA
W R EFE o AN R BB AR LA F A kit
BOR AR B BRI T — 1A, AhpRsEilE - “= okl
AT Be T HERE R = A2, (R Ba, AT IR 4 f .
MARDEAJVER AT BT . MATEASA
T 25 50% MmHERER . AT SR Re B 2124
TRMB—K, BKLETFZHEEHNHET.”

BHIRM W E R AT HSARE, HEE AN
ZE KA, AR BT IR DA EIL
NPT e IS BB JERBR, I KR FEARE N EH
B AIRIE I . T F AR SRR AR
TERR, THERE DT B R R AE AR K B S [R] Nt WA
SRk, XA R LMAER B, U HE %
Z LT B R A RO, AT B R ) 2
Y BRI, XIERARE/RIAN B S U EJL
ERLEBERE . T ANEAWMRE . AREIRTT TR
A A8 Bt 1) — 7 1F I A4S WrREd (Hendrik Lenstra,
1949-) I IEAERT 22, AMUAERT 2, T H S5k LR
FIFE— AN —— BT a8 7} | Lenstra 42 50176 £ 4%
IRFNE BRI E R WA ARG U AR BT T
IE LM, FFRRERAAANEHERCAF
AL T RR, e b I AR T CR
KULG A E AP AW D, EH—AF B0
Y, MEAZE BT, BAARTA”, TRMGRER
EARTAE « RAAXNE, WRARER =4, AR
IRt — R RE B R — 0 ROk R SR
HIREAH KRN, MEE 47 A HR TR |
TRAFE — SAE I HHELE S T 307000000 (=
ELHTT) NE Rk, WL 1982 4,

BHIRH T o

BRI TS, FRWI W2, KR
R3] IF b — S AR s X, M
PR M TE UL, A H S b 4 0 4t 11 B 5 B 1100 7 2 T
BRMIE N TIX W, FREGEZIHET ¢
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NE e XA TR T AN CPU I, T
R HLBR TRV SEHLE CPU I TR 7E 24 I K2 B T
FKon— /NI AT, IXPURI B 3o
VT S 20 B ORI, Bl A AT OB i A0 T8 — IR A i i
=R

Wy 58 7 ORI, A K IR 2R 2 i AR R AR AN
Bt AL, & RRAME 2R 255 EUZ N b e i 38
B, 2D SR A ] 5 T A R R A AR 2 A AR
ES PSRN F R 3 ES PR (e T e i 4

/

AR T ARR, (HEAREA RS
CRBERE LR ST I LI 2 . AR —
Wik e 2 T BRAT SN T U A — AN R U

MEATU BN SRR, —RASB AR
A BT AT, A SO R T SR R
fHo AEBELE E—W A AR IR —A )
M = eAE, AN RAE T EE B
TR =LA G BN SR
F g5, WHFEZERM L —F). UFgR=T1
Bemiie, BEE—-E A RIER TR 4R,
SRR R EAT . (2 =112
MFEENZ L 3GB, XEASRBREATA 4,
75 1982 S AL AR [F] /Al 1) Kk, HE A 5 K %
HRHAR T o LAV E NS S, A LA
MB L HAR KT, st o, mZEME k=4
AR EHE ETANEAERE S AR, A
IR S ANIE R A AR Tl T V99 57 26 Y74 (14 A L2

LSRN e B IR A T IR e 2 A HAA 5L
flo F5E BB T B BN O B4, FRATHT
A2 1) R KU mTE SO ANGS 2 R H AR,
1My 52 36 IE 25 55 4% 75 £F critical line Lo KL, A

BB F R, BATAE 1982 FHZRK HIETT A
ZALARE, 12 A B JLFJE Odlyzko 5 4 2 L A &-tkoat
REFAFAREMTAEGRMET T (HEXDIREE
—BAiL), FRHER—FFIE T Mertens 48 ( £
FA5T )

i1t “IETHE NN B, SLBrfe i EE 2
WAE TR N AR AL T critical line 12 1151,

(AR AT B, Sanfar ) W 2 2 15
E critical line [ Wg? LSR5, FRATES +—
Weh Ak, BEHFTRE S R BLE critical line F
%, RS Z() MRS 8 Rl . R 7e X
] 0<e<T N Z(t) 55 508 NIk, WIZR S Ok HfE
critical line FZX MM ZRDH NAF . H—J7,
AT EA 52 2 15 P RARAE critical line I+, &)
BB A4 AL T critical strip — 0<Re(p)<l — W
(SRR, W AT &0 3E 4 v 5 critical
strip WAL T X ] 0<Im(p)<T 1% 55 8 Cle L1697
T AR AR NG BN dé(s)/2mié(s) W HE % X3
{0<Re(p)<1, 0<Im(p)<T} YEUFEEAE——Z
FID. B, HERANGEBUED -

1. 7 critical strip 1/ £ F X [8] 0<Im(p)<T #y X &
BEAN;

2. 7 critical line kL F X 7] 0<e<T #h & & & >
H NS

AT UHEAN R S ¢ R N F 2T
critical line [~o T IX P H # A K& S A%
o UL ATH AT R Al B IE R 8
¢ RREWTT N AN F R (R — ik, 2P EREA
X35 Y BT 2 D) HBAL T critical line |, XIF 2
KEHFE m vt E RN 55,

WEE O REE SR (R VO, K
AVAE & F 1 b o R il U7 1) S A A3 B e CRP T
K)o BEFE VNG B R, R =42
ADE R IIE IR R T T o WHSE, difbA A K .
van de Lune S #VHHHERE RN T +HAZAF AL B0
Ji van de Lune B LA —2e N 4REEREATH S5
AN I B AR DA NG B R IR A5 ]
RETE L 2 U S R BB 2 AR S, T
BHERRIBHET FTENE LT AMITEITESE
BRI FIRNE R A TR, XHp— A RER
AR AR A 12T BRI/ B S R LA DA ) DR B
ML, ELAEAE A I ATLAS 4 PR EBCIRT [ 7 3 1 B0 A 1 [ >
HEAT VRS R W, TSN R AU R 1L R
T FTH XL R F A R AR . & S H AT FEHE
W, FREEEARREERR, XiEah—E s
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TR (2000 ).

23T 2001 4F 8 H, 4 [E {1/ #R4R (Boblingen)
IBM 5E 5 =5 [#) Sebastian Wedeniwski /3 5 7 — > #E Fik
h ZetaGrid HI31 X, #L TIES Nk S RIER
BCRBESITHRSG, TR SR TR
8. ZetaGrid RIKGE AW I FLHLIN 48 43150
FIRKE ML b, AT M3 B T 9 U5 A T TR -
ZetaGrid W& 3h I, INAN RGERIVFHLA 10 &,
FAEJE I ME T 500 &, XLLHLE IBM LI E 1
WEB T L. —4E )5, Wedeniwski ¥ ZetaGrid f 7]
THIEM, AT AR #esede — ANV R
AL E BRI ZetaGrid, BEASIR P F] T K
BZ5%. MALE ZetaGrid b IBEMTHEHLECE Y
OFE—J7 8L L, B ZetaGrid LHIZHOHEEFI &
PR CPU T EAT 1) (R il i st 72
SR RAR ), B b R AT ML A A A
BELRE IR Ty AT M. A 2004 4E 7 H, ZetaGrid
FTE S 8 B Ok 8553 124 (L ASTH A
R HARSTAER TTBREY =), 10 BB LR A RER - 2A
DL PR B 3 I

70

B T A5 B AR B X — R mi A, R TH BT A 4H
1) J00 L AR 2 g v SR AT — N A, TR AR A
PR NANER . A uEUL, BT A e B R
PLEE — AN ORI . BT HT I #8221k
L 0<Im(p)<T Z M E . BT IXRUHE I, £F
MUTHERAT — R A, IR —
AR AR KB IX TR T <Im(p)<T, B9 0H& CRIAIEA
WREF S TR E S, REWEhRE L
1 A\#) & Andrew M. Odlyzko, A7 —-+t4 /)\+
SEARR FIIL A SE AR R 5 AE 107°-30769710 I
1074144818015 [ ) 5 11 175587726 NN % M HEAT T
TH& . 2001 4 K1 2002 45, ih BE 2 0 0H S5 1R RS 4
HERE R T 55 1077 R 107 AT AT, ATt HE %S
AR NS T — G AR E 2. Odlyzko 1)
XL FEAAL BT e i) X 385 8 T ZetaGrid (1)
IGAUEVE ], T B T R A A, X
TSR AL BAE M B U et T

TR RS KEX

AKX — A5 AR B R A, EEZEME TN
WESL R 2 ¢ R BIE T L 55 7E critical line L1411
RIECHEAL T H s . XA IE & Odlyzko #EAT X K11 5
RN

I 4 Odlyzko A4 W 5T 2 w1 e 1 KT
el ? XEAFMN AL TR SR . Y E T
ESEs! RN SR VA SR S S R R e R S 3
F] (Hugh Montgomery), b JTHF5T 1) 82 5 70
critical line _F [ &1 Kk .

E SR | Br S N S NI N A S e Sl A
B XT, ARRYE G SCE BTG R BE E 2
HIEA!

FATTCATT W18 Z2 20 A0 I IR, i OG0 AT AR
JURZR T A 4E critical line . SREFFFEFIM
X B — 20, ARANTE R, R 2554
oz, BRI 5 R/ A E critical line b, JFEAT]
1t critical line I HARS AT 22T AFER)?

ERRELZMBEATHANEERCEH
Rosser X I = B AL T NF ST H LR (R E
T =), AHWERAITE BRI
K& R HAREE, AT G VR A A 3R g S ST
. At Montgomery L fg M 2 B (1] M & Sk B
R HAE critical line FRIGETT T,

S B 22 R 6 2 A0 A IR BRIV IF T A X
YA SR 2N F B MFT R I . B2 T
REFRTHETESPMRERERSAN (ST
T, TSR R 22 B AT ) B 2 Y
R T I FEEO Ak AR S .

AR, FHMAG AR KNEE Bt —
Mike BRT REOEEI, HRFEE I 2 B il
HR A o i FE e H, R - E B,
RS M RPEAEE 59, A2 BLSCHE tH 5255 A
FREXGB G R TSR A 2R B Ot 2
T HoE BT R — A, TR AR AR AR
JRAfLAE (J. E. Littlewood, 1885 - 1977) T 1923 4
PR T A RZ o A A S D, RIS 4 R
UE B A oA A Z R M (AR — 5 A
W] S FEE R RZEOERD o HETERN RS
FEAR S T HE, AR ) s AR AR
LA B A W00 P 28 AR 35 OO0 A R S AR s, F SR
THRKREES BT LE STE critical line EIF4>

Herscte/ 28 54




orld of Mathematics

4@2&%@7&7&

AR — A EE I -

27 27f
’ " OS /S UsT S”_ VS
) {(t’t) rerst In(7/27) oot ln(T/27r)}
Jim T T
i P
2 2mw

- .[5{1—(%;”)2} dt,

b e B o N R IR — X R SRS, o R B2
WA (0<po BHAR, FXARTIHWERTAN
Xt % K (pair correlation) R . X — B B FR
23 Montgomery - X ¢ Bt &% X (Montgomery pair
correlation conjecture) , 9 1) % & B 4 p(r) =
1-[sin(ze)/at]” Wi Bk A % 510 X 56 Bk 58 3 (pair
correlation function) .

M IR 3 AR T LA B lim, g p() = 0, 3X
LA FT S B AR ) JLRAR DN Bh) G iR 8
CHRBR AR LE SH — M A H R B X —
MR TEZNEYZWRAMENE . F55TTER
B 22 DL R IR A AT FERE AL, i SRR (K43
X RIK B BN AZILIE T p(0) = 1. X — AR AR
T4 TR S I L AT e vk o i ——
1 Poisson 73 A7 BLIE A 70 A1 —— P I SCBR BR 4L
EHRBARG M RMEEE. X MmAand
TR WG ? X S B 22 R SR i ik & — A1k .

REWVFILIEA, 7R8I IRATE &N 4
RERBW =, HhE el (hricsd
ME—BAE W A ) RUIAEX 7] 0<Im(p)<T L2 2
CRAEM AR L S E K4Hh (T27) In(T27) -
(T2m). HISEAHERE T GBS AFTIEN]D) B2 O
BOHAE R A e (BRI B 2 22D KL At ~ 2a/
In(7/2m), X—IAIEERE ¢ AL, IX{E7H Montgomery -
YRR A R E A, AR T, ZRFE#
R Z G B 5 CEetn Odlyzko) %258 £ R 38 A
TAbER, F1HET AEEIH— A & SRR

t t
n=—-=In| —
2r (27[)

M —5E 3, MR R BRI — 4 An ~ 1,
M S = A A SCIBRABBE T LA T4 A S B3 B AT

0.6

0.2

0.0 - A L 1 ]
a.n 0.5 1.0 1.5 2.0 2.5 3.0

B2 R BE 4K

_ f;{l_(si;fﬂdt.

Montgomery - X KPR B Z G, —NMRHE
R IRERE « BERASMREFAGX —RKG? X
1E A& Odlyzko Z ¥ 77 . HT Montgomery - XJ 5%
AR B S ) e 0 R BRAE T—o0 1 T2 AR R 201,
PRI i ZE ARG X — R BT SR B gt i e, & H
B IR S AR K S o A, X IE 2
Odlyzko 44 % )V FEAEE ) 10%0 K 5 X 401 S A
PTAFE EJ7 B a5 T SR BF 22 R O O HE B
H (g Ko Odlyzko A 107 ML A%
O AT R I A R CH 5D . IR WY&
JUFB BT R B A

1972 FFF R, RWIRIGE K Fd % g g vk ¢ BT
FU 0 S AF 22 R A A A R BT U RCR A SR E R S
W Sn— AR S EIERATRZ 4, i
I 38 7 S AT v ST S BT AL T AR AR R . AR
FX—15 AR E YNNG T — XA R A
1, AR SRR 2 ikt Kk £ 7 — & 4 A5 BN 1
FB
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HEZZE, RFFTERFLELET
IEEE O FREDEZE, BFHKFHE
SR, ML, BEE), AMER, FANE,

VR AR
= 0 7 B L.
>0 L.

x I L&

58 E . Pk, TR

2 £ fm: AN, TEE

% Zeo RRF, &f%,%Xﬂ,mwz, R, B, NEL
BAER, &R, L4, $%,%%m,%iﬁ

TAE G A KEmW

(F E&F2@RY AFF), HEFH, BHIHX,
A AT A 50 L (AT ).

I Ik FRIT R E TP XAARR S5 5 (B %A 100190) , PERFAHAE
SATILE P B HE S

TP AT RE LA ARG K LA

K - 0200004509089161419

%, #R:  cms@math.ac.cn
%, 1%: 0086-10-62551022

2011 55 1 % H .

® 2011 FH A TP HR RIS 5T HAT
o FEE AL IERIFHFK., MPKAeNLE
o TEEHS T m-EkESHFASSWNALE

BEEEZIE: 2010 CEZSHEARNSL . ROMAL. MR &%
T JRAT S MO R ) 2 B yr
A0k B CFEMT BHEARGAL ‘
T R, hEEEAR
I T NTRE ONED
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AL

FE R DA e R R o+ b AR (K AR B B
HATIRE EE AR, e FRILTSE R A T A
AR FECEARA, X ASAEAR S PRI A ™
TEREW.

] ERmEE

BHRRHEILEN

3 0 b B A B N R B R K AT B
(Bhaskara Acharya, £ 1114-1185 4£), AhfEMFE 7 FEIHA N T7
Fix2=—1 RABARXN, R — L5007 7 #AR
SRSHL

KL T 300 £ 4F, 1484 4F 3 [F $ 2 K U9l (N
ChuQuet, £ 1445-1500 4E) 78 (HAZR) —Bh, MHRE
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F Az 2 P IAFRIX AR A T fig i
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I RZI XL T 60 Z4F, 1545 4E R RFIECF R KRk
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i
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W — NI ARV, BT LAUCTE R 1 801 7
REARE “H7, TRMEBTEE  AFRNR L2
Lo KM, T b (5+V-15) e bl (5—V-15) NIl 4F 2 407!
AFRV-TS IEAEOR “HarFat” sl “Bm” 2. hih—4
IEHAR R ELR IR, i — AN SR EAR R AL, A,
B R B EL, BRI XAt AE TS
ERER s CEARBRX PR IEAT, SR H B AA
A SORE a8 A ] Pl X, R R R IR0 i K
IR Wk, RAR SRS A — AR T )
N, WAL AL <RI T “HBE.

BT 16 4R, VL E % K F. Viete Fll (¥ 5 /L T
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IR AR B R AE SR LA, AR AERE S 7 R — 2 )
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IRB R BEN T 17 thed, 1629 4E, TR HFRR (A
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7% E A F. Viete (1540-1603) #r 2 A Albert Girard (1595-1632)

TR BERE RN BRI 4G N A S5O F
7RATIEBCR A, EERAB AR T B E X S51E
M. FFUE A TR BEOR, I3 — kA “R A AR
AR “REE, DL CSiE” AN R. fl AR 2SN
T a+bi EFEECY “HH7, EHABHR—BEMLHESR.
B S, Al T 2 3 imaginaires [F) 55— AN 75§ o8 BT
Vo TRBBAEART .

BT 18 A, HARN T HHRARBEAA MR KK
i, HEHOEEANTEERNEE . WS KA
2 A8 R B 2 K AT J8 St B 5 AT A B R B AR
SHIEE, R IR AN R R AR B B
RIWT HF2ERNEHA N, AR AT E 720 T G4,
WG AT 2 L E . R —SEAMAN

1722 4F, EEEE FZ BB (De Moivre) KILT #
2 IR A 2

(cosx+isinx)” =cosnx+isinnx .

1743 4, i R A KR AL T35 44 WL A 5

" =cosx+isinx .

ML A3, BATTZ /IR 73

e +1=0 .

EK—AREERMTT! B ARS e, AAET,
RPN i, SCAL 1 LB O BERAE . XEHARRAN
W, EREFEFNTW, TATEMNmH, (X —2A 2
BTN, DATE,

1777 5 A5 A, BRALTE I AS 4510 15 8 R 2% Be it 18 5L
Cilr ) B, AFFFF 1637 FEH R ILAFRE § RORRE

FE A FIU (1596-1650) 7 E A De Movire (1667-1754)

By EAR N AR, X AR R B S AT
MIER .

LSk FR, VF 2 80 5 A BB R U RoR,
B AG SE B AEEU F B S 2 SN B AEH
MBS ) 1 B O A R U IR (3. Wallis,
1616-1703). HLAR A FF B il poix — il 8, (HAD A 52 411X
FfT T .

FLAEAR T UL - B0 50 e N2 P F 24
ek, ML RTFHIER (C. Wessel) |, fibfe 1797 1 152
BREBEHAS TR T I arRR: — 42K 1
WS, FEAARR T RS T Seih S e, gL T 28
LR R FEIREI, B SE a+bi #0] LU P
FHEkER, MHE R a+bi 5FHE EH S —— X M.
KRE—2k, Rt R T — AR 2 Hhtn HL 4 Hb
“e2f FRREN T N A . (ERRE L, Al AR AT
G,

BRI, 2R 22505 ) A R 10 (W. R, Hamilton,
1805-1965) KET —MEHMARLREE, A HHH
— X I EORE R - (a,b) , b a,b ySiE. mOKOR
W OG0 )R E AN B IB AR T LT E .
A5 Y« ST H a+bi AR 142 RE 2 L — AN g ek
AL, SR E - MES, AEREHE, bR
MBI a LER. BEa+bi AN RS KAG 7
(a,b), A THFHEAHENIZE .

(a,b)+(c,d)=(a+c,b+d)
(a,b)-(c,d)=(ac+bd,ad +bc)

[ I, JX 8328 B AL A A SRR R .
RBAOE B g LA SR B ati B, i HFise R e g e sk
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BEAE L LR T e E S, BEERATEm
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TG R E— TV S —— B W R . 19 A LU,
M TR E B AT B E R R RS BUR TR R A
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Iz I3 T 28 A WAR DI
FL RS LN 7/ BUIE ST

I A N B TR ] RS
KEBGRIERE W “BaEz R e
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BYRARIZE), FT 1906 FFRE 7B
CRIEBWIRY, BN T LS sh 2 A3
REPLE TR, B T R
(77, X — VI T 5 405 R R
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Mk, SHA T ARz, WtiER
RAGFT 7N
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A2 AR RO LA B W A2 55— R T T KB R = 2, A
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AT A5 B AT B F ey o 5 3 R A DA R B 45
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SRS RACE . PTIHAIAEECY, HRE B SR B
LY A O L B R (R B AR OMED 2T
AR MECA RN, R AR B e . Bl
AT I L B A T A AR B LU G AN T /)
FWRA . BTAEPEIZ RIE = DAL A R R A B
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SCHRARTE SRR ? BRI, B TU3E R — P T AR 1],
RBRMVLAEFHAN . KT HHE—Y), ROTENYIE
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T BRI ) A B — IR N E T T

P AT R AT 5 20 T — JA 1 4 1] R AR Ak
o) B IR R IEHF (Oberwolfach) 4%
2R EE T R M T — A X
B —AMEF TR, A
WIFRITAE LR A HER
KRRV IR “Z 7 .

PR — IRWT U AR SRR B
JIT A PR AT AT () S 3R — i P 28

HeE ot/ B2 64



Hag 2], HERECR L J5RATZ
WHNENTNAZ LR S, LR
IS HL R Pl A5 o 3 HL T i B B AL g T
fife 10 B IR KA R A BT, 5T RH
Rl RIS I H P VA%
4534k

=

LS VRSP i G2 I R DA
7 [E] 78 R L8 - AF I & M (Baden-
Wiirttemberg) o NI I NI )
Oberwolfach-Walke b ] — 1lj i,
FROMROR 18 1 B K AR AR LK (K

200 T2k, B84 60 TK), 1l kg
WA, WREREE A, B4,

# 2% P 45 5 44 FR 8 Mathematisches
Forschungsinstitut Oberwolfach, 4§ 5
N MFO. “Ober” fEEERA “ U7,
rAl” R, BTz T g A
PR Ry R IRIE MBI R . I R
AT EAAl 44 BR AR VLA 7 R E
TP, A O N e 7 R )
IS T LA E R AT AT 93
£ (Freiburg) K2R K. 4l [H 4 4
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BUEART LT RSW . BIER
JRVE R R W 0 b B A e g A P AL 2R
VW TEAE R AT —La,
— R Y 5 ) S0 A AR
Z R

SRR SRV (0 AT 15 A7 J8 T DL
g 55-60 i FH. BT REZA
10 4225 RiP WU H WA i 4h, 1
B (2 60% J&K B 4G E DLAMHLX D
H A ST S A S IR 5 18U

B PR IR VA RN B R,
BERE R B Z 2 45 R 48 1%
FZ MKW T2 (Workshop), I =
ASEAT I 16 N 2647 [ IR AR RUBIF i 25
(Mini-workshop), B(HANZ 24 A1)
WP (Seminar). LA, FFEH. K
Pz (— M RITE 4 Ay 10 A¥D
FEAT I A5 NS 51 “ 7 (i
% “Arbeitsgemeinschaft”, 763C “Study
Group”™) M1,

I & 71 % http://www.mfo.de
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BRENR SRAERRIEAT — A0 L -
AR T B T ER) v /) 2 R ] 508 5 11
BN TRIBE, Bl A 4% 5 n B bk
VG 58 5502 5 B W 22 A AT 4 3 — JA 1
KRR E A BE i,

A BIUER FR) H 2 5K n] LA ) R
RORIEMF AT O AR W 52
BURDGBIN B2 K, bR RS 3)
R AL RiESh, O H N
JRFEAT G .

W 245 % FATRENL SIS B
OV 9 ) B 4 R AU T, IFIT A
BRI T R R AR BRI 25 10 32
I H 102 R BT ST - kA iF o
J7 RN B ) BUEAT VO, B[R 5] 4
FEA BB R . XA H I, 7N
R AT A GG, AR AAE 8
i A RIS Tl kS 5 R
HNLUXFERITES o

BHZ 2 A e, K
BT —ANFREE . I A
PERG A K R Py e B
B A ATT AT 12 400 sk B A 1) 5B R
AT IR I 38 38 T 3 AL A S E K
R AT KA o AT > I A HERE
B =R 4, R s A
ZNE RS, BN RN E
Tt ZEEm .

B S E B 50 AR
WOTIR T o HARVERAL T A /R AL
& Yt (Séminaire Bourbaki) , it &
FER R, LY 5 2k A 2 B i
B H B 2 A2 U AT 1 45 R
Bl hn, 2009 4F A7 Z= 27 2] BE R
2 “mftigim” 2. — M5 E
ZUEHE NN, T e+l KIAR
K N BB e Je i BN B
A

YR ORI T L AR K 20
/K #% (a continuous-flow water heater).
ERHC A ZBIER, RAL AR AT,
HEAT 2R WA SUIE B LA . &
WA R o W TAR R R 1A,
22010 48 3 /R 2% R KA sk B ¥ R Villani ZIX T EEE R, BH A 990 2T LT M EE. S R B U s
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— M A TS S A
oA AT IR L Ay R K, SE Bk
/N #8 Hausach Y 71 1 4T 1% 38 Ik /R
i (Wolfach). & J& M Lt ) 9% /R
(Bielefeld) —FIAT2d 6 N2 /NI
KB SR 5 BNUR IRVE MR o IR IR SE AR
R—NINMITERNE, FE—&FAK
B RN P AT T s S AR —
Ze g/, RS GHRIMA . X EIEAT
M EERAK, KPS RS,
B WK R EHE, B AT LTSS 2 3
FF P T IRORVE IR B A T4
5 E . BIVFF AT DA g — /N I —HE 1)
ANAE 4 F] Walke 3t F 84T il AR H AR
o HoMNR— BRSNS LRI,
KRS MR IER 54 N RS IR, 1)
VR IR R 1 H FH 22 4% 5 A TR 28 T I [1)
3G TR B K A i R R TR
M, M 2011 4 S IR IRV B
ARV F PR I AL R IR S5 .

BRI et et fr . Fk
KRATHE, PVE 7240 2008 4FE 5L
FI| 2013 4F B 0] B AH IR IR ik o 10 BE
M3, ] DAHIE ] 200 oo LA 1
et B BURIR KA A — AN AR R
FIBLA, B2 SR . B E R
A /N0 A W B AT A F] B R 4
PO T A E R A
L INZ o B AT B IR R VEHR LA Bt B) L
KB R X BB TR R %3, W
15 [E 5K HARBNE IS () 5 50
FO. ARHY o CEFEERME.
F #13 H HIEUF Fae A XA I 2 W
VLIARS,  HARAE A RBRE B e A i —
A BROE A IRAT AR IR R R 2L
1100 T £ AL T — S ER M
ST, BEAE UL A B R A P E R
3 5t B I e 4 DUSE 22 10 JeUa 7 (R i
AEIDR
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A

HiE

foe YT I0) B 5 A 0 f A AT 2 R
i, Ak, IF HEER AR K.
PUAE ¥ B REIR KT 36 AU
A7 96 WL AT AT IS 2060 A ER
B R I . A4 R R LI AT
TUE P R MR AT . — H = A0
JRJZ RIS T o 55 S A S b, /P
W 5 1) B ) ) L P4 KA AN & 17D,
AP RAZE B VF 200 B e AR
WHECE I AN 2 10 TAEN B

EH1E

BPm—3wz, LEERER
Wk, R R B O S
GO SR T . B AR B A AR
T HEHRTF PSR B
B BRI AERA, e RERE
BERE DL BB, R R
(RPN

(SRR A e P B
Wk, Lz, Zvimad i AR
o PE BIROR BN LA, 1%
FEHCE S WV, e E A4
Ft. v BB 45,000 £ A1,
27,000 £ % ¥ I, HAT 4 500 £ Ff
AR T L B 3,000 Rl FIT .
e P T s 5 22 b A 1) E 7 R
B AR B, SRR RVE R T 1 4RO
TR Z M. BT FE R4 Sl
o, AR K M 5| 5 B AT A
HAEWEFE o AMETE T #5715 BT 7 YRk AT
He, BRVEIE T AR 31 DL o 5 3k 1)
ik o

BB ER 1R 5 — 5 (0 ISR A2 VF 22 8
Do PRI I B2 A . AR AR BRI ST
MBE T, FFERGHROERCS
ARGl SCHR o 12 BT G AR S 2
SE— AN A B A R, (AR
PER A $R . DR A 45 T i %k
S e 3 003 AT LU N A% R A
R AE

ERRE

FARE

Pl 5 7R Ry e L S SR A A . B
7E SR R VAR B A
WEHT A AN D N B E 1 i
ML IEAEUET Je 2 i (Paul Erdds)
AT B FIT K N4 i e
BEBLES 7. FLEUORE, iSRRIk
s AR A1 2 H

3 % T ¥ http://orms.mfo.de
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AR
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SRS X5 A AR AR AR
HIBF S R T . AR LI R )
RIEAFFAZ WM 5, (NE R
A8 RARIR T 6 T A8 k. X
FEAS T3 A I r] Be b s bl B
SRS AR . AN, BEFAIN
IV LTI A B o B A A
A 4 R 1) 5 A B4 5 Bl

B INRE VA K B, 5L,
oo BRI DL AR W g A Y
KAPEM T 4 N GAERR 2
o fESEA R BIE, WEkA
W&, T ELUmMET R T E 1R 5 78 s A
RS . AR S e AR LR
THA IR, MAZEESHFHE,
e T e A AR 2 K R T RAE,
ek AH. FTIERSEZHAE
KL MIER ) X R IR 2 5T
S8, 40 Hausdorff 2% N 2 A 1K
SR, PR A g a0

— R AR AL . ]
Z V577 KEF WAL — MR I
fegi——M A — '8, BK
TRAL A f 4 1) 1) A 7 ) BC AR e AR ik 28
Wi BRELEFEAS N R B B 41
RO MR I IR S — HLRE v A B L %
Hem) e BRI 2K B A A 24 5 bR
WA N NN R, HH 2
ReffARRmAFANSRELE, O
AT R

e

SV — 2 0 B4 R
LA RS, ERE =N RS
AR BE RN, PR
AAEE W I, AT KT
Tl SBATAPIA Z /NI B — A/
B IKRZ b a, FEP AT .
R EIEA I, AT KL, DR
). IR AL AT 8 50, IR EAAE
RS I TR P B ML AR AT

Wb FAT
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*Ezk (£) T 2008 45

4 £ T # http://owpdb.mfo.de

B3R (&) F 2002 #

SR IR IR ¥ R ) i D AR N
PR it in e S 55
R AR LS, HWETRIE
HiRA %R, BT REIR REM & &
WA N E R LR AR, W)
TR ZR VA A 42 A A 3 0 1 L SR R A
HIAHE A S 2 I,
“Oberwolfach Leibniz Fellows”. 4k,
R NI AR, FHANH
SRR ERE AL, ik N B 20
SR K10 2 WA EW] T
B 2= 22 AN B 7 T 2 0 B A | B T
AT 2010 F B AERZZ AR (/
[ EED KR EE (Ngo Bao
Chaw) HI3RAHIL 2007 47 B 1% 2

BRIR ZR 2 i AR A D 1B
B, BHFGNARBAHBT. &
TR G 8 H A A e o sk
A EW N, AR, 5K
AR AN B . ML A5 W 2R Ok
NAR, RE—48 L a4rits, &7
TR — G g B nl . 3R —
BT ORI R BE, 763X B2 gk 4R,
AMEJE N5 N Z A E {5 AT A 25
o, 2 {2 10 1 1 R O ) Ak ). LS
SR, R 2 K%, MMUUREER,
W NI S B, RETFIR £ 5
WEPIT BATEE R /R 5 (Halmos)
FEA ) B2 A (FRAERE D) P
— B R A (BH ), JHES
130 71, B4 168-169 1) #iE LI
RPN D T

CEMPS T R—HE, —E
FIRL Y B 4T IF Eckhart K #E A BT 4T (1)
BEEIANE . IR )
fegg, Wk T & R A
IR, KEETH—n, ®AE
EALAMIBEFA, HIEW—AxEE, &
NI AT o AN 1R B 15 6] 1)

ATFI MR BB AR — A%
s DRBE I S T LR D K 22 00 SCHR
Hg KA1 U5 ) 224 AT LAAESE IR 70
NERLGEEIUAN . PR Al
M AEARBE ], X — MR
EHITE

BAIR R e A 4
ISRt PO A S W&
W IR e X AN B 2T Konrad
Jacobs HUHZ 4 0 Al Jir e 7k 0 K 8 ¢
FHHCEF T, WA T George
M. Bergman &5 2 4% 401 5% 1) £ % 5
Fre BUPIR IR VE B BLAE A E A FFAE
EHCE R SHCF WS M A, i E
H 1998 4 I i 3 1 H 4502 5k Vi ¥
BLos AT AR . B2 KRS
SNGMERBRALE KA NE
Jro BN, {E 2010 FFH¥ K KNSR
A5 IR 25 22 0 DU 7 5075 SO Tt R 7
7 (Elon Lindenstrauss). % FE#: (Ngo
Bao Chaw). i K /R # K (Stanislav
Smirnov). #E$iJE (Cédric Villani) #f
BXEE TS,

F B ARG RS B H ok
MY, WHERRZEMALE L5 TF
A R BILS

L FEEL: oW BRFERWH
EAEEE IR TORE EE EA L

2P EY 5« pHE T B
HEAREN CEAERREHMEE
(Oberwolfach Abstracts) . « 38 3k /R i
i 5] %% » (Oberwolfach Problems) ., #
HIEFKEN VWAL HEFERNRE
RA54 NRWEL; T4 048 kK
BEWNBFRYETETHEA,
ABIEE AR B B T i
A, WHEAEEN A FEREIFN
RRMEFTEREIT 5, XHE—KF
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MENGEESTRRAEEN,

RN wEETADFHN S E
FH—ABERGFEHEETHAMT.
WHET Y TR e R ENE,
KA B WA A K 4 2 N 1986 45 FF 4610
T, HYFZtHFHasYy, at
THARWEH, WARSFRNE
WURHERHNE. ENEAY H
4 R BB R ARk R L —

Pl 5 PB4 2 TR) Bt B4 —
HT 2 5K 5 PR 4N P 20 1 4 Boy il 5
B XA TR SZ o0, A A
R 4R “Boy Surface” 1] LL7S
# 2 28,400,000 4> 45 2R . Boy i 1 i
1l [5] #5 2% % Werner Boy 7£ fih 1901 4
IR SCHAE Sy SE BT TR AR = 4E 75 )
PR T B A . X )52 Boy 1)
U A RAN R B A5 AR I ENE GIE AR
RINESE).

Boy - A 11 itk i i i 40 o LI
B, T #1978 £ Bernard Morin 7
e B TV SERL AR 4l B 73 DL 3 22 off 1

Boy ¥ &
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M — AN H R R B A2
TV M SR LEE, Kb
45 Boy T, LA [A) 4 sz ) il i
HFFEAT B 5 SRR S Wiy
SRR FER . BIRRIER
XA T 1991 4, B = E
e 0 B 1 ELAS A5 il T 1K Willmore B8

iR O

B

3
it

3
It

AR IR IR VLA B T AN B0
FANEAVERF TR AT R R (W R85,
W4 KA E R AN AR ) -

M\ 2000 A TT 46 4 [ B 4 A 5 —
A TR, 28 IPRHEFE B LAMLE 2 AR,
R R A — AR R 22 1 2% R . 2008
SEE N E R AR . AR ORISR
MR T %N “IMAGINARY” 7 f
WENECE S AR S ZRE LB A
BRI ST AR HLE R B S BRI 7 AT
AMREE “F” BIEE, T2
FHE I K OCE AN BHCF S R (A
01, JEEAH Al [ & H e o, 38
HEMMETER EE, dEbgh S

V.

AFAR

P 7

it

54nge “Mathoverflow” (http://mathoverflow.net), #2455 % #] LLitib & & #F 55 s b 2| By 5] 72 ;
7 “Polymath” (http://polymathprojects.org), #k % S AT 7E R HAT KB A1E. F 4 HF K
M4 4F (Ter-rence Tao) AW A 5 X B M Iz,

OF MR, RAEWAR, F—NTATH TSI E AL & Willmore % & o
THUERRE, BRI KA
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b

B R T A R R — R A %
AREL T R0 I B 4R (4 JLART v
WS, SERL A0SR K]
JEo [l 3 2 (it 15 1) 1 26 iy T (¥ 4%
 Surfer® ibZMWHLL “To” 1) ik
AT “IUM” s, Biin, J5fe

1.2(x*+ z2) = 5¥%(0.25 — »?)?

HIfRE (c, v, 2) AR A T . G
HABEGEHEZE, WLIEILER
JR B 8% 2% Surfer 9K FE. b AITH0F
53 T A B TR AR A . gk
FAE R FR G R SR TV 2% .

7E Surfer HHARASAE AT LI i 2k
T4 (. B s LUW S I T 1 % 5845
W] DAAE B A B AT IR R &% A ARy
T BT I 1) T DA 2 A R HOR B i T
T T AR, AR Surfer R
HCIRIT (JRRf S 61

x4 y2+ 224 a® — b= 402 (x*+ y?)

WL ARN S a, b 135,

HIZE T LUA Y, By R AT 3
F ORI “ 2R 4% Surfer
AR A4, d AR R W] RE
(K377 7 i B KECH pu(d) 2 d =2 T
BARM. V2R AN E R ]
1 Surfer BT ZEHE] 100

B IR R VE MRS LTI T
2010 4 1 H e £ 2 i b 87 jior 7

8 & T 4 http://www.imaginary2008.de

X5 B A2 AT 28R 31(=u(5)!) MR EH
iy 8

—~ MiMa #Y)1E, BI¥ 550
) 16 (Minerals and Mathematics) [
fifR. RMIESCR, RKBEESM.
HEGT AT S WA MiMa T
SR B YR R VR R T R e B
— TG 1 B AR SR RN 2 B 4R R
HE2E SR 1T R B AT
MR G 5B R R (2
v 52 2 AR ST A A D
[FIE, MiMa 2 L& “IMAGINARY”
J BRI K A S B

MR B E, — A4
VECZE T, R R 30 b (o BORN
iy, RARMEAR TRATI AR 2 S 1

BURRRVE BB BT, XA K
FE/N LR B R 7 B AT ) 22 SR AR AR

9 % W http://www.imaginary2008.de/surfer, # % % T #.

10 = % % http://www.calendar.algebraicsurface.net, x B4 &7 i & 0y {5 58/ 40 Fn 5 @ AL 5 o

11 £ F1 % http://www.mima.museum
12 & T7 4 http://www.cirm.univ-mrs.fr

13 % W 4 http://www.birs.ca
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TEREERIG B BE, DLW D 4L
Ak, WHIHC RS 2 Ak s IR
WMERZ K, ST HARAT@E K
AR ECE T s . e 21
17 15 [E T 5§ Luminy 1) B bR 02 250
o 12, g K R R R B A B PR
(Banff) [ BrE02= 000 5 K L0
138 EFEIHA L RAE 1954 AR5
B oL, {2 E B 1982 44 B IT
B — R BF W COL 0D 5 T BE R
5 3t D) 2 7E 2003 4 IF 20t FRL 2
FEF AR TRy COL B, IX 48 % 22
DAEA BRI 50 B i I TR AN 12
52 3 B IR ORVE AR EC P I E K

A F A ROH RO R %
W % F Bt A % 18 (Archives of the
Mathematisches Forschungsinstitut
Oberwolfach) A 1F/E# f# 2010 4
i 3 /R 2 AR A% A A2 B KR 2 A b
B DL R AR A

2011 42 A TR LH % R 15
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1. A. Jackson, Oberwolfach, Yesterday and Today, Notices Amer. Math. Soc.
47, no. 7, 758-765,2000.
T T#HE http://www.mfo.de/general/history/jackson.pdf

2. A. Jackson, Oberwolfach, Celebrates its Sixtieth Anniversary, Notices Amer.

Math. Soc. 51, no. 9, 1064-1066, 2004.

3KEY, B A AN EHEXID, FHAS BAMBHER 4
R F 75 66

http://student.nbu.edu.cn/ycCampus/showNews.aspx?columnlD=1028&newsID=12854

4. P. Halmos, I Want to Be a Mathematician, Springer-Verlag, 1985 ( #i% <«
EEHFR, HuEdiF)

5. A. J. P. MacLean, Parametric Equations for Surfaces, 2006.
F T # B http://www.vtk.org/VTK/img/ParametricSurfaces.pdf

6. Klaus, Stephan, Solid Mobius strips as Algebraic Surfaces, 2009.
[ T# B http://data.imaginary-exhibition.com/IMAGINARY-Moebiusband-Stephan-Klaus.pdf

7. Luminy & E] Br 2% & DU G o B T :
http://www.cirm.univ-mrs.fr/Site_test/spip.php?article125&lang=en

8. Pk B 7 k2 A B7 5 & LA 5 3 oy W T

http://www.birs.ca/about/ creation-of-birs
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Fe MRV 2 HUF YT Clnpe e, e ARRID « WK
B IS, BEAAUE— TR, E—1TER,
B H 2 b e — 1T IE SR ARG RIS (1 22 )

R nE S EARNE: ARILEN R E, 1
LRI, GREmR . e e
JEE 2 AN S8R R T B 1) 17 B o) s BT ) 44
], R AR Ul B MR R R B e B — R
FVRISCH, AR R LA 2 (LA “ R

T — AR FRAUL, TRE 2 2 b N AAE A
ENT (AR HEEHBIACK TR %, HEHE
A TR EMETE, FFRIIRS . Ml HA 1w 5P,
Hea ok

RIK AP 20 K 95 5 (Karol Borsuk,
1905-1982) F 1932 4F4R (19— A LT RS A, B AR
I HAE i e R = S e R IR . AR
X—F L XESZHIEMMRE AT 1993 44 5k 1
#0228 J. Kahn ML 31505 5K G. Kalai A& 10 )5
15.99.9% MG E T o SAE NI I, ATRRIETT
AR EAR M, AL APIRIEST .

z

AR X I EAR d(X) 2R R A [ 5K
PR BT,
d(X)=sup{[)x, yl|: x, y e X}

v (|, vl o x ATy 2 1] KB B B
AN A XOTT LAY = X, X A X AR
FERIEAEN T RN ER. W
dX) <dX), i=1,2,3.

AN EIBRIE Y TR SR Y, Yo R Y AR
Bl EAREAN T IR =M B g b
d)<dy), i=1,2,3.
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o @ v

R BERE [l 5 0 AE = A1 TE 20 P B A A5 R B 1) 7.
TR L AR A I AR /N 2

FET LA LWEE, AN S5 20T 4
EIE 1. ’&A'éﬁﬁﬁﬁﬁ%AXﬁFTu%fi HAZANT
EEX, Xy Fe Xz ith %
dX)<d(X), i=1,2,3.
PAWEEN D — FiX— @ B WUER D . AT 07
fif, FATH x Fom X, M x #om X, B
N, Bife
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S, X B AR RS R X TR R i 4 2 1) DX
VAR ME AR XBA T

dX)=d( X )=d( X).

LA, W SERE 1R B FEHET N s T AT
B K Ay — N XA, w AN B )

on fBRREE, —MNESKWHRA—NEIK, mRE
A AR N A T B

Ax+(1-1)yekK, x,yeK 0<i<l1.
LA, EHEK TEEH SO EFZBMET K, &
BIE, 3K, P Ae T ARERR AR, A, =%
AR A T K 3o

FROBRAEA—NEFEZGIUTHE, CH LTSRN
X, MAXLKATZBH. BT MHEX—FM845T 4
% Chakerian #= Groemer £ % £ # X 4 Convexity and Its
Applications (Birkhduser, 1983) #4943k 3,

w(u) KR K AE w7 R Cn R EBs) .

|
[
\J
w(u)
. '
!
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ﬁﬁ’]ﬁﬁﬁﬁ%ﬁﬁki, BATRFR K R — A58 ik
Bilhn, N BB Y IR 2 T A

OO0

A LUHIE, st 8 —A 8 B3 K T &5 — A4
LRSS AR K* R i iE R
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d(K)=d(K*)
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SR —TFIUED o ATLL, ZAEW e 1 BATA TS
E LN
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T FH 25 5% CA R i B4 Bk A 1 BR o1 mT LU B
Vives Vavs Kl vavy BITAT . FRATTE S vava 2 vavs [
BT H vavs 2 vive NERE 2 LLA £ (u). B

f(u):""z"’s"

""5 > Ve "

M u WU A5 A S, f () 52 u LR
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N
ey R

Fibh, HOESMRB R e, 28— A PRALTT 1
AL f(wo) =10 X I T %55 B 1K) 7S 1 TE vivavsvavsve 15
WR—ANIEANLE. Wi, AE—MTAESA
d(K) 8 —ANENAH H it 2 K< Ho " X RATE
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FEEX, LM X #HE

3

d@&)£7?d(X), i=1,2,3.

EEE NV RS TN

e —MBLF I T, 7E IS AL b RE T DABR A
EARDC I, At mr DU — R AR, HE, A
TAREE, FRATHHM— SO, wot, i aghinr e
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En fRKE A E ¥, FAL5E B T A K
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K- LEARTIEERE T EM: HE—ABR
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ZARNMKTERERD BE. X—FAELHAEKEXGH L,
T A1k i 3] Lebesgue, £ 4 Rk, WiFikH L4
By A HE—ABREDHE RIRG, AT
KEA1GFRBEATAZEINRTRER G E L,
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—ANW A dE0 R R, BTN R
HAME— Y. B —F, A oK) KE
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WIHTIH AT, 0(B™) vl LAME 4 /i n+1 A~ H AR/
T22HTEX, X 5 Xwo EX
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ROWALE, TR x, yed(K) L
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War—EH
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HUE AT LA S
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O 8
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1932 45, P 230 5 o e 7 o BT 28 AT 1 A
Hopg e BRI T WA
Borsuk 5548 n Bk K= Al ¥ 898 —AA R R &HT
VARG A n+l NFRAEBHENTRGLRMLE RS
LRz 1NN

H X)) FoR REN X 73 R I B A% /D T d(X) 114
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YD R 2E RN BZ . I, Ath T2 R b iE B 5 o -
By R i 5 B Ak — 44 %5208 H I #h = 5. T,
FIVEZ [FBARIN—HE, Al 0 LR B m R 3 IR
N iR LT
Borsuk-Ulam B & — M n+1 43245 3869 & & %)

n Y BR8] 6 i Sk et — e 3 — xd xR B e gt
B B — &

LA AT 6 n Yy JUATAR P R B9 R BB R n 4
o JUAT AR A A 89 Hausdorff = i8] # — A Z 69, Pk, AT
FI 2, JUFBTA JUT 5§ KA A 58 Borsuk 45 48 69 iE
zﬁ]‘]'io

193949 H1H, EEANEE=. /Eh—%4
A5 R A RO A 20 IE SUR BRI T 4, 95 Ay
BN TEEARBUA LIS N T 1944 4 8 HI W
. TR M, IRl FE e o 2] T
AR AR . T4, AR TR E,
NI

194547 H 22 H, 2. 8 H31 H, ffik
MRS . EIOBER, S IR SRR A R
TN GRS, RS T U A
1946 4%, {H I s AT B KRS 8% . Mk, fib
BRI O S BE I AT 1952 48, AT
IHEERIARL, AR R Lz —, WEFF
bt

T — AR E R, W R, B
KB, FME RS AT DIk, 12 5 4 e
DI 4 ¥, U Bing-Borsuk i1, Borsuk-Spanier £,
Borsuk-Ulam 52 ¥, Borsuk F5AH%5E%5, fih kK T
FREI, HERTIELE, b oomk, 4
AU SRV 2 E bR E . I 19824E 1 H
24 HEEARVD Fetth. 1983 45, U Rb i AR T
IR . AP T TR 5 (1 2 45175 B
FAb A 4E.

, -,
S Bt

T Al L E B R, FRATT A W] DAAIE B
Borsuk FAR I 4\ B . 48K, mIARTT AN, HARANY
TN Z
EE3 B Mg A REEXAT AW A
AMFEE X, X XXy iR

X)) <dx), i=1, 2, 3, 4.

AUk, AR E dX)=1. F78 1953 4EY

EHFHORARTTRF, REFONEPFARSF -T2
6. B HTIE THRE F ¥ Borsuk A8k — XA — A
#E. eHHFSACHFNMEE AR (AL [3]). T
E B AR K AL T A TUT 89 K o

B/ AR 1T




athematics Education

/K (David Gale, 1921-2008) FH] T2 F &5 5.

A fBRRER Y, H—NEEA I RAHER
BNE —ANBRRRT [n(n+1)/2 8 EALF L6
+o

ROGZARH A FONXRAER) 20, TBH AR Gale 5]
Bo AR NIEX— 5 BEEREE], X AT DI R A B — Nl
Ao FIEDW AR T o R PR, f ek T
DI AN LRI N Jo /2 BIEDY A, BeAT1f5 21— A
KN o /2 MIENEA Co BT dX)=1, AT E]
XcC,

W4, BT dX) =1, FATETT LU IE /T4
C UM =ANIE R HE (REXT TR L2645 —A4>)
MAFE— M X W PR 2 Wik JATRRZ

SN -7

\

ATLAIEN], 2 ififk D ol Lo il Dy Bk Xo, - Xa,

X; Ao Xy (ORISR, INBED W2
dXx)<dX), i=1, 2, 3, 4.

SEHE 3 AHE.

KPR 3 [5E B BukFAT MR AR
Gale 518 ek (G 0] h B — M AR & X AT
PAB G DU TARAT X1y Xos X3 A Xa AL

d(x)<\(3+3) foa(x). i=1. 2.3, 4
] HEtt

3% (David Larman, 1942-)

1984 4, $7'8 (David Larman, 1942-) $2 4 T F
I‘E.Iﬁi,:
Larman @88 % A2 { 1,2, ..., n} BR—RIEEMHND
WD kANAILTRNTE. A AR B
n NP A TR RN EE RO H
k+1 A AT ?

JL Borsuk J&5 48 M Larman ] SU7E % 28 KRR
B, SEBr EEATRB DM . BE A T ENMES
L2, ..,n} FE)MITEANEI N b AT

E— & 8 H kR W Perkal T 1947 SFIE B 69, B &,
Eggleston, Griinbaum, Heppes % A X % 7 & 1LiE ¥ f=
RERE. PR R TRERIET KRN ¢ < | R H
Pt ARMAKTF co X EZ AL 69 S35 52 H Griinbaum
T 1957 # R4

Bt ot/ A2 T8




\Y [ethemaics Education] # % # 7

MNMEGHE R DA kA RITCE BT AT kD2
IR, AR R KA, n, B A5 A
NPBEANEEIDNEGH R DA b+ DAL,

0:A — (x1, X2y 5 X)), AeA
Hrp
0 igA
X = .
1 icd

R AT A BAT j A RIOR, WA
- =)

[o(4).o()

T DL

B(a(A)) =1(A, n, k.

X — B # Xt iE @ % X Borsuk 4 28 X A4k A .
1258, Jo R Ae 9 LA
I(A, n, k)>n+l1,

AR AR T £ T Borsuk f748,

bt — AL AN L 25K, AR ZOR = B
Bz, B EN, K2 T bR E 2R,
1975 4E, A 5 C.A. Rogers & 1F %4 i T Busemann-
Petty [ U 25— N el o 3K — TS H B 027 et o
MANEMMEEZE NS, 5 F R AINEI
Ji A A — K F 1

Busemann-Petty B3 8% C, #= C, ZFH A ¥ st
b n 4 JUATAR (AR IFR EH T )o 4o ot
fE—i AR SR T\ HARA

0nt(C1 N H) > 0,1(C2 N H),
BT — B FH 0, (C)> vi(C)?

FEBIDEE RS, AN SR 2 1) — 2 S Al
. HSE, ABHORFEBE, A R LA B G SO
BA T AR AR K E . AR B 2 i
T A O 2K CGRIRIZEAE) B3k DR,
3 fi3RFEIRZE2%2 (K. F. Roth, A. Baker FI T. Gowers) .

O BIMIES

1981 4, P. Frankl 1 R. Wilson 7€ (414 $02%)
(Combinatorica) [EITISRE TWF4R hT A
IE, TATH X KL RES X PRI H.
Frankl-Wilson FEIE Rm=4q, L+ g AE—F 4
TR RS A—FEL, AT HEMESAZ(L,2, ..., m}
8 m2 T %, BEEANREAMTART m4 7L

*. X
|S|g2[ ’”‘lj.
m/4—1

RN EFRA A G, HIEHBRE .
HEASCH TR, BATATEIFIRIGEN . (2,
FAFIZE e W FHER R e R
¥n K EZME F gn) R EH E. Hheik3
H—3IEEH 1 ERARRAGRE, 4

gn)y=1.2"

[7] 3] Borsuk %548, b TRUAF M, BAlw X

B(n) =max {f(X)},

XK T A n i AES X, B4R, Borsuk
R AR

p(n)=n+l.
B FE IR R &, 1. Kahn 1 G. Kalai - 1993 4£4F
T W45
EIE4 %0 AH K,

Bn) =12

FRH, % n>2015 8 f(n) >n+l,

Bom=4q, X8 qHRE—FLW 5w FTiEX
W={1,2,..,m}, GHWHHRILEELKITHLTF
COUHAM B ES, VA WR—A2q T TE, V'
H VAR WA, S(V) AR TP A {a, b}
MWRIES, HhaeV, be V', ARKESV)H
BEES . BH AR

2
i
IAFl[mJ.
2\m/2

et/ B2 5 24

79



\Y [ethemaics Education] # % # 7

mR UMV hwi2g o 7% H 2
lUNVI<q, 2 FATHE S S HIUNVI>q. Fr L
[SHNSMILE |UN V=g WX B ME. FATIE X
— M {H M k. Frankl-Wilson & ¥, A fF— £ T
2 [ N EA TR A S S(U) RS (V) il

|S(U)NS(V)|=k.

Prek, it s #2 G TR,

l m
I(A, m(m=1)/2, k) > 2[,;”{ 21] .
m/471
2o
M p=m(m-1)/2 B K, i bt
I(A, n, k) >1203".
TR A I e BT LS H
B(n)=12"

AT A R ) B AR ST

Borsuk % A8 1) &AM i 2 2 4 2% 3 B S
Fr. 3 HE B4 1993 F H IR K e (What's
Happening in the Mathematical Sciences) HtLA
Disproving the Obvious in Higher Dimensions A -4
SUBES e U

Jeff Kahn A1 Gil Kalai #87E QA H (4 & 2 &
Ko T 2T DR R BEZ, RN 1 HRE,
FHAS RGO T 2 R LA, 58 R RS
KEFBIMUOHEE TR, R INEEA AR
R ) R AN 22 T A (9 20 B A5 AR R T S HH DT
ko ZETCHEIR, Borsuk 55 AL HIfF P LUK Kahn F1 Kalai
YR SEVNIRCE I FI R

Ao =—+FF, #F % 8% K& T Kahn Fo Kalai #9
HRFRINT A RRGIER Tk, 24 o4~
% n < 3 8 Borsuk # 48 JE % ; % n > 298 B Borsuk # &2
H B ; % 4<n<297 i, Borsuk 7488 kHk, 1A
B(n) ¥ LR, Schramm, Bourgain 1 Lindenstrauss % 3£ #:
A=A n B R R A X ENA

Bmy<(1.5+0(1) V.

Gil Kalai (1955-)

IFic

VFZAERT, FE4ER gl — kS L2ty 55 i
MIRNIBE] T PR . JEIE 2 R, WS 57 T R Nk
EEE7IEA S R WE0S PR TCK | VTR ot i A E A 2 Ly
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