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Maxim Kontsevich Laureate in Mathematical Science

Maxim Kontsevich/ 3T #1443 / %

PRETR 202 FURKRBFAFLBERDL T TH « FREH (Maxim Kontsevich ), VL& &t rER k. L A4k
FWE, HHRHEETMH. Motivic ROFERMHEFT TN TFOIMIIE, AXRMEFTEALENRLRS.

MERNBFMELRAHE T REFITHRZ IR, RRETZXUHARNAEA, BREINETH
FUK, BEFANEFDE, ONFEIFANEFHFNABCER N AP OAFRA, LFXTHRRFEHN
HEETN (FEHRELRNS) B—AEFEENER, BRXEFERETH OO EAEEHMMRT X — 5 A,
ML T — A AR A B AR T E——Motivic F 4, Rt XX — TR T RBE LA F— &
HELETFNEA (FEHN SRR T RUNMOFR ), RERFZEN “BEMHE” UEEFHT —ZAHA
BERRET N, EH 5 xBE FHHFWENARRELAXHAALFRGUTERE LT ZEN “BHR N,
AABFERNNEH, XBHEEHRFUEE, ARNFEEIRZET L EENAEHSEREN, HPA S
B FRERER, 1994 FERAREEEEGAHRERLTSL, T EEHFEH T RWKHE, TELL “Hag
G AR X — B F AL T E T AR R A A

HER AT 1964 S5 £ THR B H A, 1999 £ & M EEAR, AN FEFGERETE AT #1992 £k E
E KB KRFHEFA, 1990 £ 1993 Fo Al A EED w i G w o L. EESHKFREHRITEER KK EN
BT ¥, 1993 E 1995 4F o £ E ok F 8w Al o R EE . M KR 1997 4F R w3 ¥, 1998 fFIEREL K

2008 4F 7 47 1% /£ ( Crafoord ) %% %7,

I was born in 1964 in a suburb of Moscow, close to a big forest. My father
is a well-known specialist in Korean language and history, my mother was
an engineer (she is retired now), and my elder brother is a specialist in
computer vision. The apartment where [ grew up was very small and full of

books — about half of them in Korean or Chinese.

I became interested in mathematics at age 10-11, mainly because of the
influence of my brother. Several books at popular level were very inspiring.
Also, my brother was subscribed to the famous monthly “Kvant” magazine
containing many wonderful articles on mathematics and physics addressed
to high-school kids, sometimes explaining even new results or unresolved
problems. Also, I used to take part in Olympiads at various levels and was

very successful.

In the Soviet Union, some schools had special classes for gifted children,
with an additional four hours per week devoted to extra-curricular
education (usually in mathematics or physics) taught by university students

who had passed through the same system themselves. At age of 13-15 1
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was attending such a school in Moscow, and from 1980
till 1985 was studying mathematics at Moscow State
University. Because of my previous training in High
School, I never attended regular courses, but instead
went to several graduate and research-level seminars
where I learned a huge amount of material. My tutor was
Israel Gelfand, one of the greatest mathematicians of
the 20th century. His weekly seminar, on Mondays, was
completely unpredictable, and covered the whole spectrum
of mathematics. Outstanding mathematicians, both Soviet
and visitors from abroad, gave lectures. In a sense, I grew
up in these seminars, and also had the great luck to witness
the birth of conformal field theory and string theory in the
mid-80s. The interaction with theoretical physics remains
vitally important for me even now. After graduating
from university, I became a researcher at the Institute
for Information Transmission Problems. Simultaneously,
I began to learn to play the cello and for several years
enjoyed the good company of my musician friends with
whom I played some obscure pieces of baroque and

renaissance music.

In 1988, I went abroad for the first time, to Poland and
France. Also in 1988, I wrote a short article concerning two
different approaches to string theory, and maybe because
of this result, was invited to visit the Max Planck Institute
for Mathematics in Bonn for three months in 1990. At the
end of my stay there was an annual informal meeting of
mostly European mathematicians, called Arbeitstatgung,
where the latest hot results were presented. The opening
lecture by Michael Atiyah was about a new surprising
conjecture of Witten concerning matrix models and the
topology of moduli spaces of algebraic curves. In two days
I came up with an idea of how to relate moduli spaces but
with a completely new type of matrix model, and explained
it to Atiyah. People at MPIM were very impressed and
invited me to come back the following year. During the
next 3-4 years I was visiting mostly Bonn, and also IAS
in Princeton and Harvard. My then future wife Ekaterina,
whom I met in Moscow, accompanied me, and in 1993
we were married. In Bonn I finished several works which
became very well-known: one on Vassiliev invariants, and
another on quantum cohomology (with Yu Manin, whose

seminar [ had attended back in Moscow). Scientifically,
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a very important moment for me was Spring 1993 when [
came to the idea of homological mirror symmetry, which
was an opening of a grand new perspective. In 1994,
I accepted an offer from Berkeley, but one year later
I moved to IHES in France, where I continue to work.
In 1999 my wife and I were granted French citizenship
(keeping our Russian citizenship as well), and in 2001 our

son was born.

For a few years I visited simultaneously Rutgers
University, where my teacher Gelfand moved to after the
perestroika, and IAS in Princeton. During the last six years

I have regularly visited the University of Miami.

In my work I often change subjects, moving from
Feynman graphs to abstract algebra, differential geometry,
dynamical systems, finite fields. Still mirror symmetry
remains the major line. The interaction during the last two
decades between mathematics and theoretical physics has
been an amazing chain of breakthroughs. I am very happy
to be a participant in this dialogue, not only absorbing
mathematical ideas from string theory, but also giving
something back, like a recent wall-crossing formula
which I discovered with my long-term collaborator Yan
Soibelman, and which became a very important tool in the
hands of physicists, simultaneously answering questions
concerning supersymmetric particles, and solving the
classical problem about asymptotics for equations

depending on small parameter.
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K, SERTTE R, — B RZ Bm AR O A, I
AL ZE S 2009 470 = W NI 1T 38 v 1208 ARG KRR
NBEE CEEM, SHE, 1125-1210) 3k 76 B I 28 I st
e EATERIM S IR (401, TR, AT 340- BT 278) Uk
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T EFRMRE &, MILERERA.
—THESME, RHEFNHR,

AR 5 B EAFRRE RN THA5 8, R R
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B AL, BHIRA RIS E MR, R, R
IRMEEE e, HON AR BE s BT !

(FIHBENFFLEE)
ETEHEAEE, HhlERE.
TEBERONRAE, PRERES A,
FNFELWEN, BREEH AR
FELRRTLE, ME&E—F L.

Nl A TRFZXZARRK S0 AELL. L RFHAR
& (H) . REEBRAE, 1993,159-162; 5 0L : 24k £ 4 . T E %
FEHR——a MR E AT A R ,2008: 258-264.
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Bul FRAETE, Ui S AL A T AL
Wi B ST I 25 2 BT R R, IR ik, 8
BB, RN S EHRE TS NEGE. 740
AP BRI, 1992 SE A B IRE I “ &, ok
FRPIRUE R 800 EL R AWM, FFMNH T F
RGN MRS, 0% Bz, b,
gL RICE BEZFRAE . AL 5 T ) STk oA 2 W
fif, JFEEE “Amz A KM, Wi, E TR EE T
Ab, P SCIMmg 2587 30, 2012 4, ARSI
E M1 20 MERAK, IR IEZEIR IR 820 M4 2 ki, LI
LS [7) I £5% B 0y e AN 547 v L B2 SO AR HR 5% S ik )
PIRLAEE o SRR, Tl KA
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FORIRXAES? SEE (EFME) 77—
s SCEE A XA AT REEELI e (H
kb)) BRI T —ROCERL %
TERWREELM” 2. AAHEREAK
BT TES R EAE P HSHXIF
AHEIR AR L KA, SR 107
ANE R ITE TR, IWGET2E R
AR AT REA IR IS AE. AiLEH
XPIZAE I “ B AN
I R AU 55 25 T AR 1K) B TR (K 1%
FATHERE T AR, R4 BATT

AT R A HARETER, X
FEA L RELE FRATTEE kvt BoAl] 5 ek
MR, AATREA M EEAE N TR
W G 5 AE T B B - e 2
DR TR A T IR ?
EATRE S A TS B ?
IR T M —F AR S
AENRII DT s N F AR ML &
S/ LTHET. MREE—RETE
BT AL Y ZE R S e SRR SE
CEAEE 4 YRR R T
WFFTS 7, TSR B P I 4 S
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1611 45, R 35 SRS 2 15 )
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U= IVAV T 3P 9 a e TR (VA R A N €
mai R e N R (1637 4R,
B FRT EZ N RIRE —IRER T
T[ILWIINTE ¢ JU-F o [, o 5
Y. KINE DR « 50 (Robert
Hooke) 7EA 1665 4 H IR ¥ € 2 1A
WY iR T ARG T EXTE
AL TR AE AR A — B 18] 4 4k 45
TERFR SR e i, A
REANPR 2 6 AR Yl R AR« DEFEE
(Wilson Bentley)o At ¢E 2> 4 i 4K gl X
AT BOGR . M REE A A — A
SR, At AE W T M A A 5
BT R ok (HEHARRIE AR R T .
BT BT KEEANL, PR
WL IR T Bt adl. e

APS
LA B

B3 #arE it (kK wikipedia.org)

i

pl

TS, AT 1885 4F 1 H
15 HI R TS — k. (A —
LM, TR L b
SRS fh—E IR T BT
Lk FEACI T, XL o TR
RFCFEFEWER, Wil [ arEg
MG AT 510 - WA AT AL AT
[ AN I A 2 — P i e
). 2010 4F, fldn R S LR
RN AL, fik 4800 Eoc. At
b AE T HI DA N ). RS — 1
HURITE S T A PR AR i, 528 38 S 5 At
RPN BTl —EHi
EHWMH . 1931 4 12 H 23 H A&
AR E T, B R R 1A
RFEDATH BB AL, AR A
ENA LTI T e h . JERe e

gl 'H-ﬁ*ﬂ.tfﬁﬂt ..........................

e AL TT LRI, X SE LRI
FUI LTI B . 1904 4, i IR
¥ o 11h « BLfk (Helge von Koch) K3
T RIS KT A AR LA
DRI TG R i S i 2k 1,
FIR T R M Ze K F 38 T X
Fp AR R B 2k —, X
RHELN) RHFEAL”. BR RS
16”7 AREIEE X LSRR, 1
SERHR I JE —— T2 TR EIG R

AR — e K, Afb g — e T ik
TPAREAR S A

A 5 IE R ) 2
A ) P27 58 vh 43 5 75 BE (Ukichiro
Nakaya). flifF 1930 2405 — kL
15y TR, FHFEXRIEERELIMT A
Laffh. EeEah b, fhdlfE T —4
TRIEEE LK TR A E KA
THO 5 AT 45 5 U B U RN K P 4% 1
NI AR F B S i PR
PR IR NS ), A4
KAy 80 RSB, Horp— Ry “ H;
B, R X T AR IS NS T 25,
XA RYEFRA “Magono-Lee 2577,

KT YR RIrp 3235 BE, B2
IR THIRERE S0 W, B7E
B4R BT IR AL B

SeHE —— 15 PR TR A I L
miE Lo HAr, AMIPrasEm 2, &
TE BB AR 1 T RIR UK Z 53 1 1)
INIATE o AH AR ZK VR B I 2 Qe 4
G BN O 1T RS TN 11 F AEAT AR S0
2D

1986 4, 35 [ i vl 298 Uy 1
)W) 8 2% 58 W 2« 1 50 (Norman
Packard) #& tH T — /N AR L1 PR 1) A%
R A PRI T v ) & i T AR
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S th AR BER R, 2 SR xS et ]
R INERIE IR R R NS LI
Hi o U K 2 70 1950 ARk BERLAE
VALK 7 B ST K. T e
WVE R 2 T 45K A BRI, X
— B N NHETH LSBT T 4T
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rvE e TE 2 e A B
FESSK b, BBl 7 — 4 BB
R G R AW S,
AT S i, WRAT A2
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R TAEE T, e, wr LUBGE 246
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AP e N R AU T, T
VA 58— P &5 v M FR R “Hex 17,
O AFRON “Hex 1357, X BRIk
PEVENIAE {3, 4, 5, 6} X PUANAL s % &
RPN, 3L 16 Ak, Kl 4
AEBATV S — AL RN Hex 1 1T
P —. = =&, LHF < IkR
K# U (Stephen Wolfram) #f 57 T iX
FhEREEN, AW T 30 202 )5,
RHgEis 12

NATFRTAE — R R 5 6 A B
Tk R e e E BRI TR 5 R o B AT
e, BRI SRR AR S ARG S
WREATRE LI T L, —P)ES
W, KIERTEAEMN R HE L,
b, B TR SRR R B B
ABLT- S AR By 1 52 ) TS5 AR AR R i
A S REAE

e, EAITBGAT — A
s E-NERERE D, Hh—A
TRFEG R — AR H. HERAEA
R IF LA — 8 A IR I — N
P H . R T RE, bl
5 “Hex 17, %8 b A W T “Hex
1357, $ =0 N T “Hex 13457, X
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MNIXAF, FATE 2 T o EAL
R TT Uy oy ¥l A B 1) A £ AL D P IX
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NATIRE 25 46 16 P B P 1A R
TR o Lk FRATTH 0] 380 4 7 2 5K A
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e FTAT DR CH 3 R 0 B
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HEREL: xR -FEHRE &,
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MW TR IEANUEK, (H2
TA TR B AT HoAb AR BUAE, L
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BE T RHER AT IARTER

KFERE B T B & 6

W EAEAEA I ZAT NIRRT AR .
Bl6 & R FAll, fEH &IFT,

LI ENLIE M X — R AEBLAE

S5 TEREBIAUREED oo

FERCSE G, 1 0 N AR B R N K 2 5 A B o B (A 1T e b r
KN#% (Janko Gravner) FZUYTHEE K 2% 221 4 AL 1K T « 4% LR
HE Wi #i#% (David Griffeath) [ TAF. AWATITESE T VUSE I ) 25 &
W7 Pl AR, R AR R, LA R T A 2 S 1 S AR I B
TR o 6 7 SR 29 RIS FEL SR S 0T A ASE 56 5 A 1 A R it T — A4 AR
H g4 2 -2,

KA T AABATT N 2005 LEHES TFUAE ST 5 AERETE, 2006 4 TF U ¢ 57
3D B FEAE 2007 AESEARTE A TR 25, ABATTIN AR 1 Se N 4ETT AR
FATTRE T 3 T AEREAT TR, 1930 T — SR ] U g5 4. e,
AT bR HE B T AT AR R HOE AN T L AT
U T — MR E 8 : Hex 14 % KT Hex 134 2,

RIS, W5 35 A — B [ — AN 8, B AR S
[ 35 A6 AR S B — AN R U 0 o BLARAT N 2% BRI A 1)
KR ABhHUEL, (H M E: v T A e i R A .

TEMCEERD b, AT RRE T 2, MR R, 2
NN FAEIAREE E— R — . AR T e 45 W3 ) 4% 5

MRHAFSHER T AAER AR, AR &
SR T AN R - Tk
K F . “—Rivh 1 UL 5L,
INFLIGR NI, MUK Ay F DU [R
JERE BNIX A FIT I % ASR T, &8
MR T AAT MR NUE. 5, &
ARG R IXA Ml L4518

FAAT DI RIS AF 20 T 1A
7 . 2004 5, R A0 AT 3K D) RE 3R
BT EE “CEEAE A, 2006
A, 5 S S A A1 S D) R (1 1Y
ANHIEE T BB T YA R .
2010 4, i dLdr “Aeghil o JB R
T At AhIy TAEH S SE. B HLAL
AN T R S, AR AT
MEET TATTW K AREFLN
TEREED o

M 1980 AEARIE, HFRAEGRIEL
FIFUM TR G BECAR . b1 i%
RS KMk A SR 5
Wisd oy i e JT A S R
BRI IES . AT IXEess ) o8 K
TN A A T HE BT,
B F T LIEE FRET .

Simulated Sectored Plate

e

Stellar Dendrite (K. Libbrecht)

Simulated Stellar Dendrite

B 7 WA EE AT AT A EI (RIR : Janko
Gravner 4243 )
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B 8 (kK : Janko Gravner 24 )

NRLF REG M HARE) )27, LLH e
YRR B JER, IF ) EAEAN WLAR &R
(Mesoscopic) HJJz K LML % {6 TE
BOS R Y E AR, B AR
e J) R G = ARG R RS R
TURAT B2 Bl B8 IRORET 3 3 T
PRI A B, IR ZIHR T AR &5
B e Katie T Bl
T GEvh- W BRI Tl 53y R PR 1) T

AL JHE e S # k. 7t
AT ST PRSI the A ) R T =
Ye. K8 Bt th e — . il
7 Matlab BRI, AILEAE /e
P b Tl 24 SR B P Jon T R 2%
Ro FATA T REICALAMT 0 25 4 T A
AR, DCBORT R T 5 R S OR AL
REFFHEREK,

A0 BB T RE A BLAT R 1 AN

(1a) d@)=2 Y &W)
yeNT
4 3
(1b) d(@) = sdi@) + o D0 A
yENZ vz

(1¢) dl(x) = (1 = ¢ - (1 — azfx — €3)) - () + &+ (1 — ag(x + e3)) - dff (= + e3),

b(@) = by (x) + (1 - K(nf (2), nf(2)))d; (),

2
@ dy(x) = K(ng (x), nf(«))d; ().

(3) If b3(z) = B(nr(x), n¥(x)), then aj(z) = 1.
@ by(x)=(1- ;.-,(n}-(;r.}, n?‘(z‘))}b?(::),_\

di(x) = d(2) + p(nF (2), nF() )83 (2).

B 9 (k& : http://demianrepucci.com )

Ko mMTieha M= ME (BF
— A ). AU 4Tk
HR R TIXFRR, H—EH LR
RAE = MIBERR D, AR =
AR = MBI G B R
MZEZ ., XU, /5 HARTIL =
JEERBPIXTE L, WLE ., BiE
HER, AT ERENUIEN,
HATAIE i, RS R, eiTH =
SR, T AT L, BT
LR IR R, BTS2 = A
e . —MIETAEEEE. WELT
W BB R T PO A DR
—AB  EFRPE SRR,
B — 41 2l b — ol AR . IR
TELCITER ) LR, AR R R
— 41 o3 AR R AE F R B PR b R
ERERTR TREN =ME, 95
R T = MAIERZ G, Eft— R
e X PR

B b R AR T oY T =M A
oML, Ak, MAIAS A
A SV (0 R A A0 . A AT R
N —FF i 5 AR 5 A I AR T 2 A
TE L, TR e J A4 5 2 = £
JEM o SXALT- 5 UG A1 S D) 1 55
ANTA] o 8 S 2 A A1 S DR BT
V189 2 15 1) 5% W0 2 7 - 4 I A3 R A 1
WA T — R A RET
(0, T2 R A1 3R I U v g AN
MR RN B A T o MREA
FEREIE A B AT KK B IR D). A7 400
S LR, AR TR
ZHEAKEFR . A7 L b R WX A
TN —FFHF AR . =M
A — . B, AR
ESUTS e SIPS

2008 4 1 H, IR B84 o
1 5 A TR B R A ABATT IR AR
B, BIEMIEA. RIE. 2
FHE IR WL R, RS H RS
A AATT B TAE I LR IE . w] B
AT ) T AR AR B T — A
B
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NASA B} 5 7 « 74 H (Tom
Clune) F1EE [ #x 26 A AT (¥ 3L itk 1
T BTG RN BCE AL b ATT7E
SRS PO v ) AT R AR AR R )
MR SHE, 98T SR
B B 10 mh S SR BUE A AN i K
SR G A R AR RIE AR KR S
T E RIS o 10 5% dr
F YRR BL R R0 14 B 8 R AR
DAL A Al AT 568 T A% P SR 4 R A L R
HR M i A 8, Al T R — Ak 4k
PREFAME. EEMZ, bR
YRR HL I I ) S A AR SR
B AR “REAEE AT (MPD

“XIIRTTR” REBIHT I
I, ABATTBEAT SR R SR K0 B A
B o DAL S A 5 S DLAE DL S P L
AR PR T AL 55 b o

BUE, FETHSEHL ESEL— S AE
B ADNRAER SR T R
FHDGBE, WA AR AL
g TR KSR AR
HLRHE Jr 42 44 1 A 1T MATLAB F
J¥. Ak, KA MATLAB & Scripting
HE, FrRlEAT sk T e th g .
AT — AN IR 2B A T R B
SIS UNE & EAUREY i P
Hepz—.

BE HZEHIRTIRIIN +rrrerroe -

B 11 AR EAERGER (KR A
FEEA)

A — AW 9T LA A2 (phase
transition) 4 H K si. AR IEFR )
EAMR S (s S\ 1. Wi
AR AR, AR GO
RRAS IS — PP AR, i WK AR —
ST, IKAZ KRR AR B 755
&, AR A R ISR, FAE
RIS FERR A ARAL o DR S KRR 22
V) P 30 SR AS S [ 52 1, BT DA TE G
AL FITRE R A A L e B o)
XA B A S e R R (B
I (A A ) R AN SR b, iR
SN ARG AR FRATT R S

B YRS L XA BURTA S 8
()T 46 1) AN 58 4 — FF, (H R B
n LA Bl IR R AR . R BEAE (O,
+ oo | I HIVK AR o ABE AETFEAIN
AN IR VK. FRATA AT B —
ANPER, TRIKIFRE L, 75 ¢ ’Z1,
X3 [0, s()] 2B T /K. ZmEI0 4%
PERIBI UG 41, BATTAFEILE [0, s(0)]
WO Iy

du_du

e (x,1):0<x<s(t),t>0
X

EH, u=ux 0 ZEE, s@) & HH
WG A ML RIREREE, Pk
u(s(t), ty =00 JERE H I s SRR ]
AR (Bl ), FATERIZH
—ANE s B, BH IR A
H “ s 355541 (Stefan Condition) :

@z_au(s(t),t) (50

dt ox
e B, 13 FR U B I TR AR A 2
N FEAE H L 5 EALRS IR AR Ak
B, J7 M AR B . AH Y I i B 23 5 FR
e “HHF4F R (Stefan Problem ).
h T OIS M JTT, FRATT R R IR

N3 PBRSIG R W, 78 A Bid gt b,
WA R RS, A AIgRE T -
KR —MRER RS, HR
T LA RE R (R ) SRR 2
et EFANTTIAN—DFIALE y
R A, JHEUE L= 1. Al
TEXv=u+Lly=u+y, XH, y &k
B : y=1, WH 0<x<s;y=0,
MEx>s; 0<y<1, MEx=5s,

y

B 12 S p(x) Fo 5B &M R 2L D(2)
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v RE TR AS . SN
H# h(z) = min (z, 0) + max (z — 1, 0)o NI
AL SR L R

_ov
ot 0x’

ZEREX A, LR T FRAE A e 51
o (0, + oo ] BT, MR u = h(v).
T3 RRAS B R IR AR (R B0 T AR Bk 5y 7
o KR TE T, AT LUz
FHAS 53 R PR TG 1) 7 12— [ E 1)
DX ke LA B 5 R R HEL A

TS AN A — AN TR
W, HR A A R B T A
AR AR I AT B TRk ) S AR INIX
FERIRERE, 5510 0 T8 R n) Y 1% 0
55 AH A 0] B ARG, R AR =
WEERMNOEER, Fiee hKkRE
— 58 MR R R B 4 F 1 B 1 1
MIXAS T SORYE, ot — A4
o MWEC B, AR5 2 gt
WESE A ol 52 1h B i ) e AR 4. —
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TEH A FE LW E R FRAIEKRR T #EE (Viadimir
Igorevich Arnold, 1937-2010) . fi 2 20 # 2 & H AWK F K= —,

YR FAAEME R (1982) . KKK (2001) FrHiik kK (2008)

E¥. XN 1997 F3 A7 HAEFALEERKEXAE (Palais
de la Découverte, 7 3% [E B % # & 0 WA 10 BT A RIS T,
PIH L& 2 T Uspekhi Mat. Nauk 53 (1998), no. 1 (319), 229-234; 3
## i, Russian Math. Surveys 53 (1998), no. 1,229-236. 2% & T i A<
# % http://pauli.uni-muenster.de/~munsteg/arnold.html. 78 F # & 7
HFHE. STk FERALER. REETEEL, #HELTD.
EZ b EEHks, A (BEXhR) £H52%, 2FRFE R

BHEFEBR X XRFLATEMNL, BRGRAZLH 5%
THX. BXFRTHEAMEZTEL AT NE L. RENFEN
WAEM T WEBRFTREUFERE. BMEAESE, AXHREEK
FARIAR)T, HiE. TR YALERFNIT. KB, R THEEN
WOE LR G AR CEME B E S B, AL ey o T
1999 4 & F S 2 15 Ja 7ca M B4 5 6y 6 Yesterday and Long Ago (Jf
ML, 2006 45 H L F3F 2007 4F b Springer ) .

BB OUE B T AR B ARy A H], st m3E (Jules Henri
Poincaré, 1854-1912) H % F LB X F. EHFHEZ, SFBN
Ji A S HEHE 100 JE 4E
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B 1 3K 2008 5F8R:% K H A F L e T54E (AR kIR http://shawprize.org )

Her it YR — oy . Bt — T 1SRk, 2 H
BRI E0 Y o TR P o SR A BN 78 20

AR EEIE AR (RO e B . = MR = S A A
F—r0 2 S B CRIRE T Bk —#F, —A
SRR, AAMKRIHTE AR A B

20 tEAl iy, AR Ry s ey, HRR S
AW KA. B R RAE N T WSR2 22 55

P R XEE AR B AW A e, EME A N
Kolmogorov and natural science (Russian Mathematical Surveys, 2004,
59:1,27-46) —C#, EVOA#4R 2| th H T 2 £ R [(a, D), c]+H(b, o),
alt[(c, a), ] =0T HFHZ A=A FMTES, HF[, I hHER.
(AP FRER N ZFIZEFR, TLELAFERUERT
SRBEAFT. ) EHSNETUSE (EEHF AT E Nikolai
V. Ivanov #) X % Arnol’d, the Jacobi Identity, and Orthocenters, The
American Mathematical Monthly, 2011, 118:1, 41-65. Jii 8 3% — 3
F, FEFEGERPRALM TS “FEH” . —KS5, 6%
BEA AR R AT, TR 12 F R TELE G UT A, H AR E
EANY£::

Mathematics is a part of physics. Physics is an experimental
science, a part of natural science. Mathematics is the part of
physics where experiments are cheap.

The Jacobi identity (which forces the heights of a triangle to
cross at one point) is an experimental fact in the same way as
that the Earth is round (that is, homeomorphic to a ball). But it
can be discovered with less expense.

In the middle of the twentieth century it was attempted to divide
physics and mathematics. The consequences turned out to be
catastrophic. Whole generations of mathematicians grew up
without knowing half of their science and, of course, in total
ignorance of any other sciences. They first began teaching
their ugly scholastic pseudo-mathematics to their students,
then to schoolchildren (forgetting Hardy's warning that ugly
mathematics has no permanent place under the Sun).

Since scholastic mathematics that is cut off from physics is fit
neither for teaching nor for application in any other science,
the result was the universal hate towards mathematicians - both
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SERTM. WIS G BE (i, vl e SRt
TR A RAL R 2 AN A T IR o L kR sl 5 82
SRONI R TR, B LU RCEAE PR X RAN TN
G, USRI AT B S S S i 2

ASERE, B, IR R IRE TR i %y
SRR FERANMECABE . wHG EEE, R G R5E
ik e TVt o N A P - = A A e SN 17 0 Q]
KIXFHREERE, g2 ALK, iP5,

R IEE N, “2 4+ 3 5 F L7, Ao iXFERl%
“3+2, DM IEIGE SAZHA. MAFIEIAN L, EEA

3uh & (G. H. Hardy, 1877-1947) H % E % 4 ¥ %. %5 & H
Bl 4 E (—NEFRNE A) (4 Mathematician's Apology,
Cambridge University Press, 1994) . B £k h: EfE XFEA
WHERX -, AFXOERELAEREN,; ERERMXF —
B, BHERWEBLLIAE -8 hEEF —x: AEHNHF
FEt FLAHFZH. (The mathematician's patterns, like the painter's
or the poet's must be beautiful; the ideas, like the colors or the words
must fit together in a harmonious way. Beauty is the first test: there is no
permanent place in this world for ugly mathematics.)

B3 kEERSHFIFEFR

on the part of the poor schoolchildren (some of whom in the
meantime became ministers) and of the users.

The ugly building, built by undereducated mathematicians who
were exhausted by their inferiority complex and who were
unable to make themselves familiar with physics, reminds one
of the rigorous axiomatic theory of odd numbers. Obviously, it
is possible to create such a theory and make pupils admire the
perfection and internal consistency of the resulting structure
(in which, for example, the sum of an odd number of terms and
the product of any number of factors are defined). From this
sectarian point of view, even numbers could either be declared
a heresy or, with passage of time, be introduced into the theory
supplemented with a few “ideal” objects (in order to comply
with the needs of physics and the real world).

Unfortunately, it was an ugly twisted construction of
mathematics like the one above which predominated in the
teaching of mathematics for decades. Having originated
in France, this pervertedness quickly spread to teaching of
foundations of mathematics, first to university students, then to
school pupils of all lines (first in France, then in other countries,
including Russia).

To the question “what is 2 +3” a French primary school pupil
. He did not

know what the sum was equal to and could not even understand

replied: “3 + 2, since addition is commutative”

what he was asked about!

Another French pupil (quite rational, in my opinion) defined
mathematics as follows: “there is a square, but that still has to

be proved” .

Judging by my teaching experience in France, the university

students' idea of mathematics (even of those taught mathematics

Her ot/ B3EEAN 56



REBRAR AR 0 1) A2 A 4!

AT IR E N E A SR A e (B HED:
“HAEAIETTE, BN

HRAEFRANAEVEE B 225, R EA DO AN
5IXEE N EA T FIRE RS (LA R AR R AEAE R S e
il ] HL27 S By (e A ——J O X S W] AR T W (E K
B H RIS L BT o

B, XS E PRI AN T WA T
2 xy = 22 Jrif s 100 2 FEDRIZAF A e sl v g T ) 2 5%
MR AR P B ZHOTRE (Wx=7 =3t y=1'—20)
Z\m ¥ i 22 A (FE sl K2 Bk E Bea 8% g4
TE A )

M ABIE IS MR EORHR (AP EIh “ Y T REAR
BRI 7D 5 JTah,  KEEI IREE S IERA ¢, i iX
LB RE ) (MBI EORER — R — BB
(A C IV BN R ¥ N

SSRN AR BRAEIRE R LA e B s
(RIIE 3R B W TR T WO RGRBR T80 25k Bl R
v BRIROKREE . B RN S IR BRI A R 1 I T A7 5
(01, e 22 kB AR 6 RN 7 RN 2 AR B B R b e &
f5i, FURFERRI T 900 A1 BLORAT

F AR, W e A o JLAT S AU LR RS (i ey
PERINECEFTHO, A RE MR L ) = X + ax + b
YU AR S il T, S SRS T SR 4 28 CEANH]
PEE —SMAIAAR 73 UL 2 i e RO REPE BT, RV, - ] DLJR
PNEERE T Do AATIAN S 2 T R A 454 S Ak n] bl !

RS B ASEER R AN ? 1K A TIZA
LR Ay N 04 1 IS RCE VAL E V2 N LIRS/ | BN I E i
QEERE RSN L IR B 45— A BRI ARRE H B AR 2
KM 7 A 1966 41 B Fid I - HIERECAFKRA L
WEEIR, MEA S H ARG E . TR RE &Pl SR DA Tk

YwmEREERFNAE, FERERKEPRR ST ERTH
R RAFLASECHBEELR HHURTANR TR, £AR
EHI0PFRAERTE.

3 3% b3k (Guillaume Frangois Antoine, Marquis de I'Hépital, 1661-
1704) , HEHFH. FRMEST 0 HAME X4 A Analyse des
infiniment petits pour l'intelligence des lignes courbes, 1696 <& 1 I
Wk bk R U B AL B

6 % /K= (Edouard Goursat, 1858-1936) , & EI# ¥ 5. fh#yif K45
1902 4 FF 44 I 22 B = AR (B F T #42)  (Cours d’analyse
mathématique) . ¥ 5 54 19 #4230 X T 14 7 0 CREAT B3 30
PLEC 40 RN FF#FS (RFam#E) .

T4 4% % & 3 (Ivan Georgievich Petrovsky, 1901-1973) #F % 1 1%
A RRE, RFERMEE 19 G 16 AT EETR. ¥EELH
Bk ak B FHEER RO .
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B4 FRiE

at the Ecole Normale Supérieure - I feel sorry most of all for
these obviously intelligent but deformed kids) is as poor as that
of this pupil.

For example, these students have never seen a paraboloid and a
question on the form of the surface given by the equation xy = z?
puts the mathematicians studying at ENS into a stupor. Drawing
a curve given by parametric equations (like x = — 3¢, y = 4 —
27%) on a plane is a totally impossible problem for students (and,

probably, even for most French professors of mathematics).

Beginning with I'Hopital's first textbook on calculus ( “calculus
for understanding of curved lines” ) and roughly until Goursat” s
textbook, the ability to solve such problems was considered to
be (along with the knowledge of the times table) a necessary part
of the craft of every mathematician.

Mentally challenged zealots of “abstract mathematics” threw all
the geometry (through which connection with physics and reality
most often takes place in mathematics) out of teaching. Calculus
textbooks by Goursat, Hermite, Picard were recently dumped by
the student library of the Universities Paris 6 and 7 (Jussieu) as
obsolete and, therefore, harmful (they were only rescued by my

intervention).

ENS students who have sat through courses on differential
and algebraic geometry (read by respected mathematicians)
turned out be acquainted neither with the Riemann surface of an
elliptic curve y? = x3 + ax + b nor, in fact, with the topological
classification of surfaces (not even mentioning elliptic integrals
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CUR M AR b a8 b, BURSCRE R A 23 R e
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MR FIFRIGZEE 5 1 M. Berry SRS I R FIAS U,
Amold B3 : R £MABIT £ AL, WFEALELIL
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Berry JR2E : [ /8 R 3E T 8 4 .
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8 % 5 o E H75 (Louis Pasteur, 1822-1895), = El M A& ¥ X ¥ %,

WMAEMFNERLAZ —. EWERCH LEEF N “There are no such
things as applied sciences, only applications of science”

of first kind and the group property of an elliptic curve, that is,
the Euler-Abel addition theorem). They were only taught Hodge
structures and Jacobi varieties!

How could this happen in France, which gave the world
Lagrange and Laplace, Cauchy and Poincaré¢, Leray and Thom?
It seems to me that a reasonable explanation was given by L.G.
Petrovskii, who taught me in 1966: genuine mathematicians do
not gang up, but the weak need gangs in order to survive. They
can unite on various grounds (it could be super-abstractness,
anti-Semitism or “applied and industrial” problems), but the
essence is always a solution of the social problem - survival in

conditions of more literate surroundings.

By the way, I shall remind you of a warning of L. Pasteur: there
never have been and never will be any “applied sciences” ,

there are only applications of sciences (quite useful ones!).

In those times [ was treating Petrovskii's words with some doubt,
but now I am being more and more convinced of how right he
was. A considerable part of the super-abstract activity comes
down simply to industrialising shameless grabbing of discoveries
from discoverers and then systematically assigning them to
epigons-generalizers. Similarly to the fact that America does not
carry Columbus's name, mathematical results are almost never
called by the names of their discoverers.

In order to avoid being misquoted, I have to note that my own
achievements were for some unknown reason never expropriated
in this way, although it always happened to both my teachers
(Kolmogorov, Petrovskii, Pontryagin, Rokhlin) and my pupils.
Prof. M. Berry once formulated the following two principles:

The Arnold Principle. If a notion bears a personal name, then
this name is not the name of the discoverer.

The Berry Principle. The Arnold Principle is applicable to
itself.

Let's return, however, to teaching of mathematics in France.

When [ was a first-year student at the Faculty of Mechanics and
Mathematics of the Moscow State University, the lectures on
calculus were read by the set-theoretic topologist L.A. Tumarkin,
who conscientiously retold the old classical calculus course of
French type in the Goursat version. He told us that integrals
of rational functions along an algebraic curve can be taken if
the corresponding Riemann surface is a sphere and, generally
speaking, cannot be taken if its genus is higher, and that for the
sphericity it is enough to have a sufficiently large number of
double points on the curve of a given degree (which forces the
curve to be unicursal: it is possible to draw its real points on the
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B7 HAREEFREINER (HFRE) Z—

projective plane with one stroke of a pen).

These facts capture the imagination so much that (even given
without any proofs) they give a better and more correct idea
of modern mathematics than whole volumes of the Bourbaki
treatise. Indeed, here we find out about the existence of a
wonderful connection between things which seem to be
completely different: on the one hand, the existence of an
explicit expression for the integrals and the topology of the
corresponding Riemann surface and, on the other hand, between
the number of double points and genus of the corresponding
Riemann surface, which also exhibits itself in the real domain as
the unicursality.

Jacobi noted, as mathematics' most fascinating property, that in
it one and the same function controls both the presentations of a
whole number as a sum of four squares and the real movement
of a pendulum.

These discoveries of connections between heterogeneous
mathematical objects can be compared with the discovery of the
connection between electricity and magnetism in physics or with
the discovery of the similarity between the east coast of America
and the west coast of Africa in geology.

The emotional significance of such discoveries for teaching is
difficult to overestimate. It is they who teach us to search and
find such wonderful phenomena of harmony of the Universe.

The de-geometrisation of mathematical education and the
divorce from physics sever these ties. For example, not only
students but also modern algebro-geometers on the whole do not
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know about the Jacobi fact mentioned here: an elliptic integral
of first kind expresses the time of motion along an elliptic phase
curve in the corresponding Hamiltonian system.

Rephrasing the famous words on the electron and atom, it can
be said that a hypocycloid is as inexhaustible as an ideal in
a polynomial ring. But teaching ideals to students who have
never seen a hypocycloid is as ridiculous as teaching addition
of fractions to children who have never cut (at least mentally) a
cake or an apple into equal parts. No wonder that the children
will prefer to add a numerator to a numerator and a denominator

to a denominator.

From my French friends I heard that the tendency towards super-
abstract generalizations is their traditional national trait. I do not
entirely disagree that this might be a question of a hereditary
disease, but I would like to underline the fact that I borrowed the

cake-and-apple example from Poincaré.

The scheme of construction of a mathematical theory is exactly
the same as that in any other natural science. First we consider
some objects and make some observations in special cases. Then
we try and find the limits of application of our observations, look
for counter-examples which would prevent unjustified extension
of our observations onto a too wide range of events (example:
the number of partitions of consecutive odd numbers 1, 3,5, 7,9
into an odd number of natural summands gives the sequence 1, 2,
4, 8, 16, but then comes 29).

As a result we formulate the empirical discovery that we made
(for example, the Fermat's conjecture or Poincaré's conjecture)
as clearly as possible. After this there comes the difficult period

of checking the reliability of the conclusions obtained.
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At this point a special technique has been developed in
mathematics. This technique, when applied to the real world, is
sometimes useful, but can sometimes also lead to self-deception.
This technique is called modelling. When constructing a model,
the following idealisation is made: certain facts which are only
known with a certain degree of probability or with a certain
degree of accuracy, are considered to be “absolutely” correct
and are accepted as “axioms”. The sense of this “absoluteness”
lies precisely in the fact that we allow ourselves to use these

“facts” according to the rules of formal logic, in the process

declaring as “theorems” all that we can derive from them.

It is obvious that in any real-life activity it is impossible to
wholly rely on such deductions. The reason is at least that
the parameters of the studied phenomena are never known
absolutely exactly and a small change in parameters (for
example, the initial conditions of a process) can totally change
the result. Say, for this reason a reliable long-term weather
forecast is impossible and will remain impossible, no matter how
much we develop computers and devices which record initial
conditions.

In exactly the same way a small change in axioms (of which
we cannot be completely sure) is capable, generally speaking,
of leading to completely different conclusions than those that
are obtained from theorems which have been deduced from
the accepted axioms. The longer and fancier is the chain of
deductions ( “proofs” ), the less reliable is the final result.

Complex models are rarely useful (unless for those writing their
dissertations).

The mathematical technique of modelling consists of ignoring
this trouble and speaking about your deductive model in such
a way as if it coincided with reality. The fact that this path,
which is obviously incorrect from the point of view of natural
science, often leads to useful results in physics is called “the
inconceivable effectiveness of mathematics in natural sciences”

(or “the Wigner principle” ).

Here we can add a remark by I.M. Gel'fand: there exists yet
another phenomenon which is comparable in its inconceivability
with the inconceivable effectiveness of mathematics in
physics noted by Wigner - this is the equally inconceivable
ineffectiveness of mathematics in biology.

“The subtle poison of mathematical education” (in F. Klein's
words) for a physicist consists precisely in that the absolutised
model separates from the reality and is no longer compared with

it. Here is a simple example: mathematics teaches us that the
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solution of the Malthus equation dx/dt = x is uniquely defined
by the initial conditions (that is that the corresponding integral
curves in the (¢, x)-plane do not intersect each other). This
conclusion of the mathematical model bears little relevance to
the reality. A computer experiment shows that all these integral
curves have common points on the negative f-semiaxis. Indeed,
say, curves with the initial conditions x(0) = 0 and x(0) = 1
practically intersect at £ = — 10 and at £ = — 100 you cannot
fit in an atom between them. Properties of the space at such
small distances are not described at all by Euclidean geometry.
Application of the uniqueness theorem in this situation obviously
exceeds the accuracy of the model. This has to be respected in
practical application of the model, otherwise one might find
oneself faced with serious troubles.

I would like to note, however, that the same uniqueness theorem
explains why the closing stage of mooring of a ship to the
quay is carried out manually: on steering, if the velocity of
approach would have been defined as a smooth (linear) function
of the distance, the process of mooring would have required
an infinitely long period of time. An alternative is an impact
with the quay (which is damped by suitable non-ideally elastic
bodies). By the way, this problem had to be seriously confronted
on landing the first descending apparata on the Moon and Mars
and also on docking with space stations - here the uniqueness

theorem is working against us.

Unfortunately, neither such examples, nor discussing the danger
of fetishising theorems are to be met in modern mathematical
textbooks, even in the better ones. I even got the impression
that scholastic mathematicians (who have little knowledge of
physics) believe in the principal difference of the axiomatic
mathematics from modelling which is common in natural
science and which always requires the subsequent control of
deductions by an experiment.

Not even mentioning the relative character of initial axioms,
one cannot forget about the inevitability of logical mistakes
in long arguments (say, in the form of a computer breakdown
caused by cosmic rays or quantum oscillations). Every working
mathematician knows that if one does not control oneself (best
of all by examples), then after some ten pages half of all the
signs in formulae will be wrong and twos will find their way
from denominators into numerators.

The technology of combatting such errors is the same external
control by experiments or observations as in any experimental
science and it should be taught from the very beginning to all
juniors in schools.

Attempts to create “pure” deductive-axiomatic mathematics
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have led to the rejection of the scheme used in physics
(observation - model - investigation of the model - conclusions
- testing by observations) and its substitution by the scheme:
definition - theorem - proof. It is impossible to understand
an unmotivated definition but this does not stop the criminal
algebraists-axiomatisators. For example, they would readily
define the product of natural numbers by means of the long
multiplication rule. With this the commutativity of multiplication
becomes difficult to prove but it is still possible to deduce it
as a theorem from the axioms. It is then possible to force poor
students to learn this theorem and its proof (with the aim of
raising the standing of both the science and the persons teaching
it). It is obvious that such definitions and such proofs can only

harm the teaching and practical work.

It is only possible to understand the commutativity of
multiplication by counting and re-counting soldiers by ranks and
files or by calculating the area of a rectangle in the two ways.
Any attempt to do without this interference by physics and
reality into mathematics is sectarianism and isolationism which
destroy the image of mathematics as a useful human activity in
the eyes of all sensible people.

I shall open a few more such secrets (in the interest of poor
students).

The determinant of a matrix is an (oriented) volume of the
parallelepiped whose edges are its columns. If the students
are told this secret (which is carefully hidden in the purified
algebraic education), then the whole theory of determinants
becomes a clear chapter of the theory of poly-linear forms. If
determinants are defined otherwise, then any sensible person
will forever hate all the determinants, Jacobians and the implicit

function theorem.

What is a group? Algebraists teach that this is supposedly a
set with two operations that satisfy a load of easily-forgettable
axioms. This definition provokes a natural protest: why would
any sensible person need such pairs of operations? “Oh, curse
this maths” —— concludes the student (who, possibly, becomes

the Minister for Science in the future).

We get a totally different situation if we start off not with the
group but with the concept of a transformation (a one-to-one
mapping of a set onto itself) as it was historically. A collection
of transformations of a set is called a group if along with any
two transformations it contains the result of their consecutive
application and an inverse transformation along with every
transformation.

This is all the definition there is. The so-called “axioms” are
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in fact just (obvious) properties of groups of transformations.
What axiomatisators call “abstract groups” are just groups of
transformations of various sets considered up to isomorphisms
(which are one-to-one mappings preserving the operations).
As Cayley proved, there are no “more abstract” groups in the
world. So why do the algebraists keep on tormenting students
with the abstract definition?

By the way, in the 1960s I taught group theory to Moscow
schoolchildren. Avoiding all the axiomatics and staying as close
as possible to physics, in half a year I got to the Abel theorem
on the unsolvability of a general equation of degree five in
radicals (having on the way taught the pupils complex numbers,
Riemann surfaces, fundamental groups and monodromy groups
of algebraic functions). This course was later published by one
of the audience, V. Alekseev, as the book The Abel theorem in

problems.

What is a smooth manifold? In a recent American book I read
that Poincaré was not acquainted with this (introduced by
himself) notion and that the “modern” definition was only
given by Veblen in the late 1920s: a manifold is a topological
space which satisfies a long series of axioms.

For what sins must students try and find their way through all
these twists and turns? Actually, in Poincaré's Analysis Situs
there is an absolutely clear definition of a smooth manifold

which is much more useful than the “abstract” one.

A smooth k-dimensional submanifold of the Euclidean
spaceRY is its subset which in a neighbourhood of its every
point is a graph of a smooth mapping of R¥ into R ~ * (whereR*
and R" % are coordinate subspaces). This is a straightforward
generalization of most common smooth curves on the plane
(say, of the circle x> + y? = 1) or curves and surfaces in the three

dimensional space.

Between smooth manifolds smooth mappings are naturally
defined. Diffeomorphisms are mappings which are smooth,
together with their inverses.

An “abstract” smooth manifold is a smooth submanifold of a
Euclidean space considered up to a diffeomorphism. There are
no “more abstract” finite-dimensional smooth manifolds in
the world (Whitney's theorem). Why do we keep on tormenting
students with the abstract definition? Would it not be better to
prove them the theorem about the explicit classification of closed
two-dimensional manifolds (surfaces)?

It is this wonderful theorem (which states, for example, that any
compact connected oriented surface is a sphere with a number
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of handles) that gives a correct impression of what modern
mathematics is and not the super-abstract generalizations of
naive submanifolds of a Euclidean space which in fact do not
give anything new and are presented as achievements by the

axiomatisators.

The theorem of classification of surfaces is a top-class
mathematical achievement, comparable with the discovery of
America or X-rays. This is a genuine discovery of mathematical
natural science and it is even difficult to say whether the fact
itself is more attributable to physics or to mathematics. In its
significance for both the applications and the development of
correct Weltanschauung it by far surpasses such “achievements”
of mathematics as the proof of Fermat's last theorem or the
proof of the fact that any sufficiently large whole number can be

represented as a sum of three prime numbers.

For the sake of publicity modern mathematicians sometimes
present such sporting achievements as the last word in their
science. Understandably this not only does not contribute to the
society's appreciation of mathematics but, on the contrary, causes
a healthy distrust of the necessity of wasting energy on (rock-
climbing-type) exercises with these exotic questions needed and

wanted by no one.

The theorem of classification of surfaces should have been
included in high school mathematics courses (probably, without
the proof) but for some reason is not included even in university
mathematics courses (from which in France, by the way, all the
geometry has been banished over the last few decades).

The return of mathematical teaching at all levels from the
scholastic chatter to presenting the important domain of
natural science is an espessially hot problem for France. I was
astonished that all the best and most important in methodical
approach mathematical books are almost unknown to students
here (and, seems to me, have not been translated into French).
Among these are Numbers and figures by Rademacher and
Toplitz, Geometry and the imagination by Hilbert and Cohn
Vossen, What is mathematics? by Courant and Robbins, How
to solve itand Mathematics and plausible reasoning by Polya,
Development of mathematics in the 19th century by F. Klein.

I remember well what a strong impression the calculus course by
Hermite (which does exist in a Russian translation!) made on me
in my school years.

Riemann surfaces appeared in it, I think, in one of the first
lectures (all the analysis was, of course, complex, as it should
be). Asymptotics of integrals were investigated by means of
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path deformations on Riemann surfaces under the motion of
branching points (nowadays, we would have called this the
Picard-Lefschetz theory; Picard, by the way, was Hermite's son-
in-law - mathematical abilities are often transferred by sons-in-
law: the dynasty Hadamard - P. Levy - L. Schwarz - U. Frisch is
yet another famous example in the Paris Academy of Sciences).

The “obsolete” course by Hermite of one hundred years ago
(probably, now thrown away from student libraries of French
universities) was much more modern than those most boring

calculus textbooks with which students are nowadays tormented.

If mathematicians do not come to their senses, then the
consumers who preserved a need in a modern, in the best
meaning of the word, mathematical theory as well as the
immunity (characteristic of any sensible person) to the useless
axiomatic chatter will in the end turn down the services of
the undereducated scholastics in both the schools and the

universities.

A teacher of mathematics, who has not got to grips with at least
some of the volumes of the course by Landau and Lifshitz, will
then become a relict like the one nowadays who does not know
the difference between an open and a closed set.
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etifty. U, BRAEX ROX— 2 M U Az, Er
BTN 1o B e8RS HAFIA 1 RHEBERR A B AL
FERE, BEHUERERAE TR N AR B EZAEA
TAM13E 5 258 & =[1(p)] » EIIITGE NPT
1) 09 T —— S B (R HE . BT A ST ) B3 7y LA
I=HI

Yo 2, [ 1A P HOG N AR A 1 A% E ) .
BAEARZ A FEFE H (974819 i (stationary vector) .

EBATRE — M TEIFIR A A (@A),
(DN (i

AN AR 0
000 0 0 0 01/3 0 |
1/2 0 1/2 1/3 0 0 0 0
/20 0 0 0 0 0 0
el 01 0 0 0 0 0 0
0 0 1/2 1/3 0 0 1/3 0
0 0 0 1/31/30 0 1/2
0 0 0 0 1/30 0 1/2
0 0 0 0 131 1/3 0 |
0.0600
0.0675
0.0300
0.0675
H NP %l" = I=
HpPRam = A 0.0975
0.2025
0.1800
| 02950 |,
XU TT 8 I A2 WO e imre N IRJEBHSEAL I,

o e P (A 1) X R R

HEEER

HARZ I ml LLR B — AN 77 FE R RFAE I 2o SR, 3k
ATTORT RS — AR IR Pt BRI R R HL2& — NI FE)
B, e IR AR A6 B A A R B — AN 0 s e
KRAH n=250 {ZATHFH . AN H PR ZHe#2 05 F5%
b, WFRERMAEA WP AR 10 M, 5z, F
MeE, ®—FHERT 10 DMIeAb R 00 AT LB RN
Wi (power method) [Tk ENHFE H 1AM = 1o

FAE AT SCHINR? B SERER 1 I Ak e 10, R

IE VAT i
I"'=HI*, k=0,1,2,..

XA TTVE S BT AR T I — R L

— R . I RS E PR ET.

P SE A 150 AE i 4 e
[0 Il 12 ]3 14 160 ]61
1 0 0 0 0.0287 0.06 0.06
0 |05 025 |0.1667 | 0.0833 0.0675 0.0675
0 |0s5] o 0 0 - 0.03 0.03
0 0 0.5 0.25 0.1667 0.0675 0.0675
0 0 | 0.25 |0.1667 0.1111 0.0975 0.0975
0 0 0 0.25 0.1806 0.2025 0.2025
0 0 0 ]0.0833 0.0972 0.18 0.18
0 0 0 ]0.0833 0.3333 0.295 0.295

— AR, RS A S X R, O
T AW EEE, TR A 40 R, A L
AW U B ) LU, A T A R E M 00 B
HIPIAS o BT 3K — JU A, JRATT T A —AN ] a5 2< [ e LA
AW EZEEHFL, XIS EATRRAR G R, X
FE, FRATT S A I Sz MR EE. (popularity) [FIFIR 1,
JL DRI I R

=AEEREH

[ SRR = 2 9 A T

*FE IFERRSD (REZS kR, 1" AT L
FR—BH)

* WSUE TR ER DA M E I WETURH K R ?
CEERHFERTAE T RIBENE LY

XHBTRITEN S, LR =AMERBRETEN! T
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1, JA PR W S AT T, A4S Gk Ja I A
JE IR AR

S AR A B RN RS AN T
pZ%, Horp—AMERZE S A

@—>@ by n—| O O
- 1 0

MBI T SRR NEEA TR

7° i® 2 |if=r
1 0 0 0
0 1 o |o

FEIXAG T, A P TT I P O 0, X
FEFRATT TGV 3RS0 P A 9 L2 TR) AR B ZEPEAE L o ) e
TR P, WA M. B, NIRRT R Y, &
MG Py 3R T — SE T B, R AT A R 4 A AT AT
o IXFEREFEIS R4 b I BT A7 Bk o WA A Al 42 1) 1Y
TURR k& 4 (dangling nodes), @ AR7E AT 5T 1 5K
B 90 286 TR AE AR AR 22 IXRE IR e M 5 JRAT 1K G 310 AT A 21X
FEI R, 70 M0 17 FRATT 2 7% 5& — i ¥ B2 A 5H B RSP
Fala i 1B

R IATIBEHL /e P LB 0T 5 e i, 24 3kA)
Vil — AN, — PR FATTRER LI 24 7 R 5L — A
BERRIA S — AW, B, BATIEVTH S [ MR
TPy, H NG SEATUT N T WP, AT
FERIM BT P; MRS 1/

HI T B TR BENLI, BATTH T, 245 B A5 M T P
EIS T e R AFRAT A TT Py e W 5T Py (I ) Tyl 5
R ATVEE BT M P, A ATRATARIE AR E
PTTIIR . IX KA

=% f—
pieB

o SRR o AT R B P, (K BT P AT I
B A T7 R e SO U PP B T R R, Rk 1Py =
Tio 82— P BT I DT HE B AT LA R A B LIk % 1) 1
FEIXAS W T BRI o i SRR 2 b o) i A AR A 2
BT A AR BN, RS ARG - % R B
WG R B, AT AR ML, fRe AR

\Y [athematics Stories| % ¥ £ 4

Bl # R WU IEANEET “ A4 RIKED D,
X 43 ) T S AR B A R R T

FEFIXAERE, AR E AR M vT DU SR W BT HE ) 1) 6 7 1)
A TGN 1o

AR, XPPFRIR AOSAEAE A L A S FRATT A B
WREC I T, AEREFRRRE b, FRATH S R A B T b,
AN TR A A AT % . N T BEg 4RSS T, TR 22
BEALHL LR N — AP TT 5 & id, FeAfe Bk T LUEE
BB HAATAT — AR T IXASRORAH 2 T BB A P H Al
WFBIE « ¥ G oA 0 A5 T 634 1n
LIy W N A C T 0P =S E =Ry P 1oy EP =S e =¥
AEAET o BATRASIE TG GBI R S,

BAVZ AT, I AR T

@—@ ssems<|

1

= =
W W~

WEm 2, WL P, B E M I P MRS, AR
PV EINET

KEFE S A — MBI E R, B L AT e AR 5 HLAE
HIRN N 1o 52, S BEMUAERE. Rl HLAE FEH A — L8R
AR ot BRSO PR =

TGN, AR S 2 HEL A
FPEIES B SO RE A QR ¢ SR TR EE T 8 1)
ANTCEIN Un, HRH%ITCHI 0. W S =H+A.

= AR SEEL?

NS, R PR R S T ) R e KRR AIE
EHMRAE B IRATIN S, FRATZE SRR S X b T4
AEAE 1 HRRAE I o P oG R e TS T o AR AT
BN, HARFFIEE A ERNT 1 W2 ul, S K
HERFEAB AR A A < 1.

FAVMEE KEFE S (WARFAEME Y 4, H.

1=4>1| 2 | = - = A

nls

XYHIFE S, ARBOR N TAHRFAEAR A; HORFAE ) B A7 AE — Nk ) 1
Vo KX BRBAE DL FIFAN R BT, B R T AT
LA By FH AT 5 2% 5 M BEAR v o] S R e KD R T e 10
JAn N

1 0=c1v1+c2v2+---+c,,v,,.
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M2 BE SRR UWTT

I'=SI%=cv,+ ¢y vy ot e Ay,

I2=S1'=cv,+ ¢y Jovy +t ¢, A2v,,

T5=STF =¢ v+ ¢y Mbvy +oet ¢, My,

M j>2 Wk, B BTAT AR A el T 1, DRI 2
— 0. ML = T=cvy, Ja# XN TR 1 AN
i I ()

FRAR R, T~ TITBEH | n) BiE . 24 | x| L
BT O, Wat—oam M, HW, %Nk EXFEE T, HFESHh

s
00001
g_| 065 035 G 10000
“| 035 065 01000
00100
. IR . ) 00010
TXANKE S (R AR N A=1 Fe 1,=0.3. N ZAEn LLE
FHAL O RRAC o 1) B 15 oS3 F 4 0 bl (R~ A i) & 1
MAFRATRT LS 2
104 105 70 Iz 72 I 74 IE
1 0 0 0 0 1
0 1 0 0 0 0
05 a5 0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0.5 0.5 FEXFEOLT, RS T AR, XA
VERBIAFE S M5 ML 4y = 1, R AT R Rk
HI RSN T80T
2% [E AR P HTRE Ay < 1, FRATFFEHERE S AR (primitive)
MFE. XMW, HEAm, S" P ATE. 52,
g_| 085 0.5 P EPIAMTT, A N — T m A8ERE S AT L
0.15 0385 FIEE AWML, BAR, RS XA AN AL X A

FAFo FiJm, BATHEE BT IEARE S LISk — DA
FURFIEME N A=1 ] 2,=0.7. W ERIATRTLUA W, ARG BEHUAERE, AIAL |25 < 1.

Hh i B TR RSP AR R T TR SRR, AR T A 0 AT AN M e B R TR
TR BUR . ) T 7% [ T 2%

A2 B

fE ERTHE T, BATBCEHFE S # L0 L 411 2,=1
Ay < 1o BRI, FATARES KB, X RUFA R BT,
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FERLBH, HIFES Dy

00 0 0 0 01/3 0
1/2 0 1/2 1/3 0 0 0 0
/20 0 0 0 0 0 0

| 01 0 0 0 0 0
0 0 1/21/3 0 0 1/2 0
0 0 0 1/31/30 0 1/2
00 0 0 1/30 0 1/2
| oo 0o o w3112 0 |

0
0
0
Hopopagityr=| O
0.12
0.24
0.24
| 04 |

FERCEURTDUAS I ST SUHERA AR5 00 SR ALBAT T
AR+ RS BUIHAT SLE W BRI S, BAREAAEK
KRR T Rk, FRATIA ST I L A 2
HIE. AR RGBT, Eas Tk, HE
i T RERE ) o

(3)

1

Goe‘ ()X

FERATTHES, A BERGIE AN RS (e, (H B
HeRIHMI . IEWHTA T oG TR AU R, IR Y
BT A “CEEEERME”, AR DY TR A “HE”
AN OKME o XA I S EAEREEE S DRI 2 (reducible)
s R, ATRUE AR

=2 ¢

by b, AT LAUEW] - QURFEFE S Awrdy, W--E
AEAE AT JCI 0 T (R P AG ) H

XA, WA RS TP, A4
B A P D A A AT Pl A B — AN P T3 20 58 A 9
T, IS AFRIXAS W 45 & 580E 8 1Y) (strongly connected). 24K,
T R PRSI AN G AN AL TR P o T SR D ) 28 6 TV )
FERE S JEAFTLI .

athematics Stories| %k % 4 ¢

{52, FbES BN, REWEEA PR
[ f e SR, FATFRINIE T2 S WAL () AL, I 4] < 15
(b) ANTTZy, AT RS ] R BT A N TE

Ria—MEIE

TG )AL AT AR R, AR B IE AL
MU T e B E AR A, FRATT B R BBk A e P
WE « B AT R UL R R R A, B AR
BT ATART 122 1 9 O, st AL o I G At 9 0 P T R — A
HTMHAELE, HAEE AT 031 ZHSH o
SR BT RENLB A 1) 7 s AR AL B o B, S R0 R 1)
77 Bk IR R o, T R AL 8 B T — > 1 ) 6
1—-a.

FACHTA G 1R nXn SR 3, TR JRATTH Al LA
R HIE (Google matrix) :

G=0{S+(1—0{)1J
n

R G HBHUEE, DU ERBNUERE A . i
1M, FE B G MIFTA TR IE, I G AR S AT 2. AT,
G fA7EME— 1 PRG I & 1, 5 & W] OB kA

S a ERE AN EENRE, FHa=1, WG=S.
XA BATTTHRS R 2 S A6 1) W) 4 B B S5 48 o SR TTT, 45 = 0,
WG = 1/nJo HRITZRATTE 5 —ME RSB 50 [ # AT
ERG, COZWR T RGN MABRELT . B, K
T 2AT o AT T 1, AT DRALE ) 2% 1 B 45 A4 7
TP IIRER K.

SR, A T O, T SIOR E
HI S AR AR (K0 2L ol BROE K TS AR AR B, SRk
W TSR AMRPIEE I RAEL A o] = o0 IXRRAT 2 a0 11,
AL B SRS AE IG5, BT
PP EREAIPE I F R SG « AWMRANHHL « AT IEFE 0=0.85.

HEHIFEEI

FIH AT, BATPTIHE AR MR L,
SR EEFIE, BT ZAR XA T BN B — YK n 4900
250 {41 nXn FEFE L i b, AR E T IX RS T .
[FIARBEHLUALEE S AT BLS i R id e
S=H+A.

NIRRT SR I
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G=oH+aA ]

Horp JoouE A 1R, N

Gﬂ:aHﬂ+aAﬂl%9H5

SR er I El S | RPN v P S ST T=
— 3 R 10 AN TR AEE . M, sk HIF (R4 TTi,
ST ERE 10 ANIRPv] . i, AEERET —FF, AT
ITTCEMRMFE . NI, K AL 5 J1* RS T3 g
B T Y DU > T AR T R AR BRI ] 58

Yo BUEEIT T 0.85, A MRAVR AT 5 tH, 75 2 50 2
100 JIEAKIRAFAS )& 1 1) —AS 2 U il o5 25X
AT LR A e 56 1o

MR, MR, e, MU N g, Jolt
W N, AR HIR, W S B 45 A 9 T
B DN SR I B3 bt BEAR N AS By AR U, 780K
29 1A B E R T o 1. i e e
LA B GUHE A 23— N BIRE0, — S8 AR I RR
JyA M EES (Google Dance) o

ATHRAIR A 75 1998 EUAE T 438K, IEAH M 45 939 K0
o2l IR RS AR VEH . AL K2
PR A5 % 5 | S e L S 6 5 YR A A B 7 i X AR AT R Al
WK o AER AT R, AT AT 7 22 “ HEBh AR
QU2 R AR 52, MATESEAE, KHiER
FIEEGIN—ANEIFIA) . AR RIAEE, RS R 5%
vt FRk, AR RS A S SR e
SRR Z AT B BR, BIRBUM St 3k
AR L B, B PRI ARE .

TEA 1 A A o 5% 1100 5 4 R HEA T I DR PR 1
FEe A —$EM01 12 HITS 5k, tigr il « v SEa s
(Jon Kleinberg) #&tH, T/ Teoma 8% 5111 KLfili. =5k
Ly MR R R T AR R TR R
iR, XA L B AT B AT A NS AR SRk
(Googleopoly).

JROCHERE -

http://www.ams.org/samplings/feature-column/fcarc-pagerank

—_

. Michael Berry, Murray Browne, Understanding Search

Engines: Mathematical Modeling and Text Retrieval.
Second Edition, SIAM, Philadelphia. 2005.

. Sergey Brin, Lawrence Page, The antaomy of a large-scale

hypertextual Web search engine, Computer Networks and
ISDN Systems, 33: 107-17, 1998. Also available online at
http://infolab.stanford.edu/pub/papers/google.pdf

. Kurt Bryan, Tanya Leise, The $25,000,000,000 eigenvector.

The linear algebra behind Google. SIAM Review, 48 (3),
569-81. 2006. Also avaiable at
http://www.rose-hulman.edu/~bryan/google.html

. Google Corporate Information: Technology.

. Haveliwala, Kamvar, The second eigenvalue of the Google

matrix.

. Amy Langville, Carl Meyer, Google's PageRank and

Beyond: The Science of Search Engine Rankings. Princeton
University Press, 2006. This is an informative, accessible
book, written in an engaging style. Besides providing the
relevant mathematical background and details of PageRank
and its implementation (as well as Kleinberg's HITS
algorithm), this book contains many interesting "Asides"
that give trivia illuminating the context of search engine

design.
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PR L B i

=z http://weibo.com/wildmath

2 — BB R A T AT I AT A i R, P 1T S T AR G TS L B T K Y L B e
2 FUE ] T EH R IR B S AT Al R, H ) A R A A X 1R 2 Dy TR
HY U B ——i 5 A EAE G T AT A % A L BB B A S, T LB
s 1R TN L TR, T L 2 g o AE L GE T T R SE R A
B0 A BE K FEF W ECRY K ) . IE X R AR A T A, 7T A AT A R
1y 2 2 Fe 709 L0 R

Wl 5T EHURZ A R SE )G 2% o & R )R
—H RS, EREATCE R, AT
T LR L 7 R agh AU A 4 | 984 B (Enigma)
RGN T TTPCERCE F RS K TR HR R
WiFE (Marian Rejewski) # {3 ( Jerzy Rozyck)
RN /R i3 (Henryk Zygalski) X A3 SR 30 i
MR DR AR TTER, HIEART NG

[l 8 2 0 1A A% A O T A 4 e, B2
HISUIAIE i e (AR ED B, SR s 1 75 31
HEID . BUAZKVEZED 1 8 AL A SO
WA AT R e T BER S B = A 1) BE
WS EMG —F, BRH S BRI — 477
“ehdxwb”, {2058 AL AL (beauty) !

W Z B A F IR (1905-1980, & ) . FAEH(
1909-1942, ) Feftha R Bk (1907-1978, £ ) ) 98 N JLER Lk ARG we e, [ 5 [

HOF AL/ RN T
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Z I8, AMERVF AR . — A AN, 1 A OR e
R A & ML RGT, A K2 R . %H
I BOESAES, 62 T R L, 247
fifp 0 — RO BB o )R RN I T B B B
A — N RERE PIECR, 1ML, RRRANRIL
v

AR 152 92 A5 85 R OV RN, 7 00 A 32 i i 40
S, AR G IENUAS RS =R
COARIR S, A et AR R R, BN
v ¥ (Pt L RLREL) Bl HLAE AR R I B2 oK R B R . X &

SRR ES CE G PRI SN e /E i
g BiEwr . A, EEHREEX TS .

T RRIVUF A AL T U7 AR 2
FEFE N R LU #EERR . i, WA
YR VF 22 1) 25 3T 4818 [ 21 i A 22 /b 3
W, MG R A BUE RN A T
ko ARG I RO S E LG S, T
FEEOR T B HB0E S s e T
Z A, 8T ORI R K G SRR
i1 L EAG R T

L[] N A AT SR A JC 5% 1) S
BONENL, BFESRR THEE L 516
(i, AR [RRE A T Sk FEE A
T B AE R R R TR, R
— AT B, TR R S AR e 2 e Y My 4 0 FEAS T e AL
PE S RIEPIR BB X —4l
TR, HI R A4 ] BF AR 2 R RS S 1) T I T S T I

IR BRI S0, AR I IS =P BRI R T IR, XAYK
BUERNAT o B4 NIYZEIE, et XTI A s AT, I8 IHRFURER S S s 35 ML
Rl AR PR RGN RSEH TG E T 10 7. MEREAEL T %Y
M =A7hE, I8 T PECAHCAR I EIERFAL.

TR, SR SE AU SRR, O HERTCYE I 1 ALACAM I R L
FBIE . TR AL B TR UL KB, RO A TR A 10 J5 Mk b 28 4.
AR R R A SR B, (R E) 80 4f5 R, mUAEAh W I AL E, IS
I R RTRR A o KRR 2 e K B ) 7 i

O/ RN T4
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B R At F AR AR

A RMNATT SR T HE RS JEA% 3 1 T 55 0 AE R 5 b, EISRE — AN
P R 2 B IR o P SRBB SRR 3 () J At £ 40 4RAX,  ITTEIXZ BT (1) 1932-
1938 4F, P EARGMOIF TG, S MbEEAR N, ERHEAZIE - FHR M
B E RGP RGN, 2 AR A SO R By s B

R R FTR E  E HS O A, T B g A UM SO A S I AR A X
Mo DACK 52 0 S T, ERRRZEA WA AR B2, AR
PE R AR, BB K QG AR, AIFAE AP M. AR
SEAMELLIS, S B AR B SR LA i T GO R R D Se A

Bk Beurling

I TR R A A Y
Enigma & 24 & 4% [f] G-Schreiber % i, {H
M 2 K58 T, A B ) 5 I B0 KT
N MRRDNE A R EAENLES R WL, A
SET LW PR, H R B
Jri e, At 3 5 R AR ST e A I ST BT, 4k
AT 2D A A% B i L
ZRA PRI (Arne Beurling) o

il V8 7 i I S A R I B R AR, AR
B EEAR . BB Y SR AN &
A R R T I B B B AT B
PG B R . AR, AT RN LA
“ILUEE SR 4R AE AN AL T i G-Schreiber
W, R E AT ? 7 Ahoxt s i AN
4 ok Rk (1905-1986) HI ) WA BEAR T 2 4885 7 O Be it A ?
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W VF B R MO B S i G-Schreiber % i 18 V1 % &
EORRRIE . IR BRI B RE Y R AR % T
© W A7VKT Peter Duren {30 5, BRI B A - B4R
DR AR T PG, FURIEE2 83, Duren M3
Do, MU CEERE. TR T — HEURMIALIEST
Duren {5 Jil] !

g ST BRI R . EIE T 6 S0 1929
PR, R CUAIIE T ST 410 Denjoy F 4. E IR
PRl BURMERA DL B R B T S e
D OBEUERE T, WX KRR R T 6 R
DR S HUERITR RN (Lars Ahlfors) 356K % T I
Ol RIS 1936 4EERIEL.

£ B HFFHEALEN (1897-1965)

N G030 B IR MRS A 1) B A TR B T MR IR 28
B, AN B R AR A DR Sy 3k =R 2R A 0 e A AR
AL 0 5 S AT, AW AT SR e — B LW
R, ERMBBRAE R K. KT, BURK
B JRAR T FE B R AR TR, A N— SR R R BT
[F]—kIR R

R I G RE 8, TR A R RE— AW AR (1 £
2 AR TR IS0 RN ik TR g 1
T IR A BRI, SANMIRA LB AL SF 2 AT
Bl R AR T T LA R 2R 252827 AR 1936 4F 71 41 B 4 i At
RIEH—JRAER G, AR RS RN H PR, Hit
W5l T IEHRER

5 ] AR I I 0 AR 25 10 SR 2 P B SR
7 (Jesse Douglas). SATIHATEE TS, FUH LYy KB R A (1894-1964 )
(Norbert Wiener ) B35 KA O W) 1K) 4E 9 == A HE B
JelE T8, MAADH L. W A R
T L AT HA T T B, D Bl P SR E A R R R PO, R
e

T REKILES, ORI . HEGh 25 2 RAEPLSERL S HAb A A JE AN . A58 2RI E
SR AR R - eSO N ER . APEMSE A AR LI —IRE . R (F
DYDY A A A RGBS, O . BT ZRAR TR BOR AR, S T LT 58 R EIE A -

B/ B3 HAN 16



athematics Stories| %

M, RAEHT IO TIAHIAB 8IS T 252 save ocuu v avo
C R, BUREI S SREBAM, Lo aimth T | o
R N

oK B T L 110 290 2 XU > I 11 TP A7 50 v T BT R A 0T 3 7R ?
HAERIACESE N TIRIBERGH. B, Bl i — s i st CODEBRER K ERS

BB RN, kP 2 EWGR T F SR . Bl 2K A 7
P RAENS W) S ML . AT 5 CRIRAL,  BOR MRt T I ¢
FIBTRARHTN AT RAR Eo B2, WAHIE R R. BHAR
THZ bR, BRI B B QRS PT. RS
B IR AP NSTHRNE < SE, B ELF B!

ANV BUE S AR Al AT N S A AR 5% . SO LA
REANHE, Faor M E R D 8. IR BOR M b, Zaximy)
o SR IR PRE i K E RS i — TR R 27, FE AN
FIFIATH T FERBIRA 2 2L W24 - IR HA B4

L e RARSEA . BRI E R
PBmF L 50 R A BTN B S AT AT Y
Flng 2 s BE . I BRI R AR i RBHERARM

AR EIE DB e X 5 b, AEAE
TRV ALar. Aot TERNI
B BORMK, IR i, SO
JERK I s R BRI SO Al axAS SRt

W\\\A | TS TR SHORIE SR
iﬁﬁ T Fo M52 R IRER (Carleson) %
ML s R
(KO AR VAL e, FEFTHL T

PR MR IRR IR ECE

2T 1905 4F 1 3R K, 20 £

GAEIF R T ¥ E . R4 A,

for B g Rk — AR R, A

FEMIEAEY B ANERN, AN E G R Gk RARE A U A NG Al

6 W DIAR T SR TN I, R TE

TEASTRANT G A H R AR S o WA 1 R St A, BT A AN TRGE I E R . 1 B XA RS B,
T AR 7 AT s ST 5 T 22 DR L 1) 7 2 A 2

AR B IR, XD 2 i 2 e s e A AL ] Sl e KR 2R R B AR, AR
MR GRS, BRI B £ 7 SR BAE . TELT R, Al 8 A B R T T — RIS Bk, K
STHK, SRR — RN SEERZ RK . AT H A S BRI, A feilk ik

BRI/ IR 7T
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Pl 75 fdF Ahlfors

W CRAR VRO BOR AR A5 PERE NI, AiE A
CUREE R B2 T, 5 BURMA b s b il mT
XA RIS 5 A A 4, AR PR AT B e ey L LA
BB et — R, PRBESR T, #0AT A it K [
fbfira8e AU, SRR AN 2. R A
(RT3 22l ] !

IBARAE S M BE X 2 I AT 2}, ] LB R A i 4 A
VORI 08 A BT B0 SR R K2 5O B i LU LT 1.
ST AN AR BRI B B AR 2GR, (8 R SRR [
KRB AR IR T W A i —— 5 e i
W HE BARE, AbS T BARHE O Y
Big. WK

Bl R AT BB R MO 2R S A AT TS R

. e JENFR TR - BRI A SRR - B A T 2
B2 3 R RABH (1907-1996 ) PREEAG R T o B R RTE S B L ) RO e i (AR S 3
A AR DL T 5T T STt B 2 1 4 Bl s i, 0 SR
MERIHE 2, BRK AT W AT s A A R A

BAA NG I T NP L R RR . 4t BEBC
SE AR 2 0k o B IOPR R T B A g OB 1 o
B EAT A0 T BRSSO A 7 S s 4 R
LS EDALNIREINI (e RO I% P NIIES PR o3 UK (BPN b4t}
N, BRI B, R AL 0 R
Y

RICEEM R - “ NI R E R =09, —3EIF R
F, TP TR, AITRER, AR AL 2 AE
Herpo” A2 AL TR PURL AR SE BRI A, D
AT B T PLNAE DLA iy e, R AT T LT 3k
B BRSO o T, HoBE 2 S BER)— MARAT
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E AP E0F R0 hEE KD, 193648 H
| BEE BilgQIT), hESeES NORAT, RS R 45 B
PUEARE . e RIESE — M E R LT, Rk
EREIp N N8 O A E = SNCOE =3 NI

PEA AT K BCF AT, PR ZHFREK,

LR iams, ZEURERAXH (FM), ik
SCHk B, 1988 42 11 A .

2MHMEFH, FREARIN (PEHFLZTY AL 40 A HF,
KA, 1992 4% 1 .

fEEM. KAKA, FEHRFLSEH, THEHEHKRA
1995 % 5 H,
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P R ARE

— RXEWRBERTAFLA

T &

FEE AR, KRB

70 F R K80 FRAMAET R AF®EFMEFZTA,
WL BTN L ARA K

— LR AFHETLH (1906-1996) kK. M2 F
E#—E2arxFl—4al EIWHTR. Rk FHE.
BRI E R TR, TUM, WEFREFER
KFR K TR (1868-1940 ) = %48 (1886-1964 ).,

HMUHMNREAERAAFERALHALAE,
B R 2 B oK S B BT & [ L P R K 30 S A EE A
Ho ES, GUBMBE LR BAETARE, ENML
FRAEBLK, REAENSIAREHRAE LT EHEETT
VB R R I K FALE R AE R — AR R
& % o

Wby & 7 R, IR E S U R —
MARBHKRAG, ZW, WL EALHRTURABHZE
Kb, M EN “FEEEAAT, “HRHELE". #
BRRAEDN T E N RYER (L, FEMEFZIAN
WRFK), BHEL —RR—RRAWELY T

(1978) X+, WEEHRBFWMAFEF £ LE — kit
REBIMEENEFONE ook, HULFRE, #
RTERRAEERFRMNEL, BE-NEARE, Hih
AR TF I EHREXELARTERAFR. BN
AALAE —NF—HE, WIEERZ 0T AN
W% Z

WAEREEE, XW; P FREE, ER; S
Wk, BE. YERE - ARAEEFERBAFMERXRANS
WEH LA METOLERFLEFLRENEAE, BE
MBI AN L RRFRXNIR X, BRERXSH)E
FE| KRB AFHBAE BN (REE—WEHRFNE
—AA)e BEBEAFEFRAEV NG BRELS RIFE
W& —REAMFREE, GEUERREN—K, KYH
HERKTELRE —FWZBRET, @FR LALNET
WA, REEAMKEMF DGR L R @R 0
MAFBREAREWERGAKRNEZERFFUFH &
B, A s, R RERNFN ARG FALERT R
EL, BREHRT AR ARET LD,

LS4 S HRRFXHHEK 100 A4 EF, WS A
SIEMRZEENES 20, XNMNALREBNBREE KA
FHER N0 FE, N — A AT R E A A Efwm 24
B — 4 EF, AR ERR R EER N EARK
YA 77 R A, RAEEITAR KK AL L
NH R A

D E R
FEBERANIEL T, WA TEFXEGENESF
Bk, Eamisy, S, RENHS, HHEANAE
PR N AKBERE, Bl TENRIARRER
A, M RK R EE, WE S ETAERGE
By ) AL, BE R AR 65 AN L M By R 3 R AP ER( 1888-1959)
REBLFE, AT MR EHtLF,
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Hit B Z7EL—ARCHHT. RERTTNLT
RERMAEAANFAWATRERE. R@EA, mLip T,
HRE—FHFR “FEERA" X B G AT E
[RRFEA, BRAELK! THRIHRBEATFTER

BHEBRLMENEF 1913 £ LR 04T RELTF
kAN 3] #F AR, KA 100 FRERE . HELEBATHFE
BHATARBES, KFERHMAEMFILF—FHEE,
11 ¥e, ERXREHRSIF—HN, RiEE®RR T —AET
HMLFIREFRFE, ERATANEEF, WAL E
NENFELERFER A ERREFTENTAFIN— R,
W kR, KL TFHEFRZHAUEL, FARRE
AERBNFERKE, AR EHEGHF T E . BFF
AP FEH A RRBHFE, OF, REHEEERE
EEEEAEXYTF AR E X EFXHBE (John Dewey,
1859-1952) VL B3 4 % Fif kLo P AABUE Y, AL
FEWATW R BOE ., BRERMNMZHEFE, XL ANELE
WNEEEZTHRARFTELENEFMER, FHEH
B REIRE, RN —LEHEREHXNED
BRI 2 —, K4 G St ERE BRI 91 E (1891-1962)
Wt PR AR AENFIES R, LR L mS
B FTANEENSFARE T E OB B R EHH K
HATHS R EFENES XN, wRE Mg — &P
BOREE, TG R MEIE . — AR EERRANTAA,
—ANRBRE, BF-AMRHELEE, YR WARKELE,

[ e

XA Sk

JUt £ oA A B 3 U+ SR W E R T ok F AR b
fr R+,

HEFFRNANHAWERAR T, FEHTHRE S
SH WM. HM L FIWEFREE NG, R R R GT B R
BHNERWE LR RAFE, NFA, #EET Ll E
INERRBRE, FEAFE 1906 4 —HERR F N E EY
HF£Al 7, PEOAZERF TR, FE5REREAK
B of P E RN F AL A RO S HR N
BRET—ARAEBEHFE, FHEEXNFEE AL
FHRK, REAXNERE, REENSTELE, 4F
R SE AR A X, HE ¥
FIR” W—FHT, RETKH20 5 AL G LR,
JRREOLT YAk B RE

VLA 1989 4F R AR, BT Mt E A ¥
EHFEAEHRECHHF . REEGTHEEGH —KE D
AR “HEZBFBRAE", —KkFRK, BLEHESP
B ATHE, WATHE. AN E T, WEA DK —
N, BT R, AZESAT £ o7 (1903-1977)
FoH ko ¥ L AR (1881-1940) WAL HITH, MAEH
FE—ANFh, XEAZETFEREERDLNEY, RS
TH—82. AL ERBEFRM, FEA-PLAER
RE—HR. TRZAZEHEXINFANELFE TR, &R
elk—xt, BWHEERZ@EE,

VE ST RO, THS g, A E
B, e BB B — AR 2048 5k By LR A T S R
1908 473 VR b %3k 15 2% 7 &g (1871-1934) w915 &,
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E#EL (1859-1916)

HETHETS T mAEMEF M, 2648 1990 5 3T 4
B, WA EWAXRW 7

R R R 3R R R — AN L BRI A 2P 4
BAF, ARENEXHEY T F ELR &6 — Aok X
=AY, RTRARDEI T F YL (1859-1916 ) X
MNREW, FEARTIA T REWSFEHHRT L “7X
K7 e, ER MM H EERT A REEFT 24, R
KB aR A, BEUSTYZERAT R X—F, %
FH A 4%, i R %750 0(1889-1931 )& F# YLy ok T
Bt EHOHH K LR E (1878-1958) F —FEHy 2,
FRX—AMTREAK, YET “hait s W, Z2 K
Bx E R WA A, AN Ey X E AR
KFEx, TFHE, HERH, ZHES, wEFy, f
B g (EER ) —FHEIZH K3 (1898-
1982) A B —£ A, FEE, ATHBEHFN REDATF”,
BEAATN HKFEE (1901-2001) Fd A, WA T
WM E R M, RS ORT EE LR ER
TRIMATRENRFE, RXHADIRFRT BBRAL BN
FAWFINE, TAR-ANTUMNE “RERZFN A5
T

REBHAETTEATINTER D AREATRMN, &
RAXMEZF. HTRFRETHERX, WRARFEFFEE
FEORER, REFFIUBENRE. ELETEEZZR,
MANHE R GET S RZ RN ERFREREEZ. 13
YA, MR ERGk—-RIE B REEE, FHARET
TroFEs , THEEABRNEFRR, BHET —MAR,
REFRECHEH LI AN B2 FR—F ¥R, =FF
MEHT IHAFRBEIREY ., XE—IFKRRNFR,
BRATHHRAL LR  NERAFEMERS FHE,

R I

1930 FRRXBHFRN ZELEFRKE2EHL. #F
% 7] 4 % % (John Leighton Stuart, 1876-1962) %45+ Yy #
EARE, REWE, AIRERNBEAN LA ZFZ —
ERMAREFT AN S RAN, X—FFHMREAR—
FIHRKELT K. 7 —AZHNRAEH., £FH
b, ey TR U E4 (1893-1986) #H A%, BB KFhF
AR EAANLFERNE, TUEEEREENRK., &
W FOH A AE (1921-2000) W FEE. FRXANMFERET
RIETREHZE ., WEZE. BHA THALTHN (BRTHE
F)®PH—B#ZA “EHERZER, BEERZFE. #
EHMAEERXLTUREARTENHEZEM., BEEN
¥ ek F i R 3 R AR H 7 w R (Albert Abrahan
Michelson, 1852-1931) 54, 1926 SR FH + ¥ L. fb
1932 4F itk 7 N T ¥ AL 2B EH 3%, 5 FFHK
#r 47 ( William Vermillion Houston, 1900-1968 ) % 3. 3 & %
T NEREEAFFHRALER, XRRTSEFEFZH
( Willis Eugene Lamb, 1913-2008 ) & FL3E 3k /R & wy “ 2
WAL HIRT AN R Y ey S ¥ R A E R
EWABEHRNRAEERENEL —F, PEARKE L
] 2 AR T — 14

WEHRTEAFERRALNFEFRT RXWH, #
1931 FARB A | B4 5B+ ¥4, 1938 74 % H 9
MAFFFERITTE£EE L6 KE (1910-1992) B
Rk AREAS (1912-1994), #1934 4£F0 1936 4
SEIREFE L, B, 1944 ETFTEHRAFELINE
FHIREWE S WEF K5 N5 (George Eugene Uhlenbeck,
1900-1988 ) By & T2 B\ + X F . 342 — 3t o 4 4y 3
RE, bEhfniEd, XAZVEFHELTAEELR
WENTFUAZ—, EFUNRAERS A F R4 ELE D HH
— LRI, FHRNFWH — A4 7% (1914-1997), K
REelbstET 2EFTE, 27 FHEARRAERFHE L *
fr, ERBRAFPENREZR, HERERKFETYHRE
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£ 44 (1893-1986 )

REMBEKE, HPEGATHADTTR, R AWEL" WETY
RE—EREAFTARTE—H, RE “FAO0" HARTERKOR
R BRI IR A0, 2008 4, 8 % Bl & 1 46 46 #7142 B B B 4
FELPEHEMAN LS, BAUERT RENSHER, TAF, AT,
AUFE" XEEHTHE.

IF O RRZBENBRTEARFNEE, BTN EECERT FRAFN
AT IFHBSHERFR, —FREHENNER, MREXBEARENL, 7
BUHBHAFTHER, —MPANEELREZNTEN, RYHILERA, B
At (#) SBENFRWA—HEWRE, 20Uk, BEFLmdRH
B OCRGERZET TURR CRHERGZE,

1932 4, RRMAFENVEHEARGFRERMLES, WERRK
BHEFA, MR EETF, WAL, FLEERKNEKR, RAKFE
HE IR F KA E R E A, T 1936 ££ N £ H N A 2108 F KK E
W, VR, YMfn R EEE N ERER, - MEAWMNELERRKN £
B A——1% IR 4 B 3 3K 45 % % S AR (Robert Andrews Millikan, 1868-1953 ),

g

dal i

SRR
AREREEAR
ARERLRER
AREEL ARG
X L ULE
LE S S O

[ I O S
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% AR (1868-1953)

LT HBHEPHIEHEA. BULANMAERKA X H TN
FEFE, BIE “BEERLEAR WREH.

Rk K F R R EEE, RAZ-AMARLAZHLT
Fh, WERNEREBRELAKBAEE XA (Maria
Sklodowska-Curie, 1867-1934 ) 48k, #u#y=5 i 81 55k ( Enrica
Fermi, 1901-1954 ) #y% 4 | # 2 3k #5# # 4% (Emilio Segre,
1905-1989) F4F 5B B k A fracfE, fAEitit 25
B WM ER N TN Y, EAREIEEXRA, 2
WEMANM, REAEE L, FAASARRK, RAA
FRBEZ P HMEEERAMET . IMBRE 25 FRHET
Hot ok S TR AT FE R A T 1908-2007 ), 1933 4£,
HETEEERANIT TG L AELYHEER Y. R
etttk T 2R VX mEFAF. BREENELT
BT AR E N IRE, KA Ty o AR R 1
AR AHEFRE, EREIFANDEZERITT TR
BENENRFROE -, REHRTORLARE R
EATE (1911-1983) . Z4FJE, HIFM R EdahxEE
HEZR AR, M REER K4 PN+ T —ERBHE,
HBEEAN, HEEEY, HFFA-—TRIK L,

REBRTELFARE, FAEHLRA OB, By
BRI R 2 — 2B Z T ENIN S A (1913-1975), i
IN—B PR, FRAMABNRRERTE
RAZEBEL (1895-1953) BEWHFF &, FhT5#
TR A AR T T “BEZR", WNFERAET EE,
1975 FHBHERE, BFEEM -4 WD REENRES

470 (1908-2007 )

KB, RN D — N A% (1902-1973) Kt
Wk 102, CERAERZERE S H, bRk, &

YRR E ARk, Z AT Ak 10 B B E K
%&*ﬁ %%“ﬁxi“l%ﬁ%%%%@ﬁ%%ﬁ%
=4 =4, BEXRRT. BEF

ﬁ%kkl%%(w%waoWE%%E%%%%*E%
XU HAEARYE W EZLETT AR — 3“2 AT,
BAREZIL, AAEZILEN —EEE; BRERE, T
FWALE, R E-—ADEHO

1934 £, R — & AN CGEAAHEEE) Wik
FHRVBEXREFEFM, 2 G T EEHZHF (Joseph
Terence Montgomery Needham, 1900-1995 ) #7 % “Z 77 | #1”
WA K F IR LB, T ARBEN TR R W,
-2 NEEEARAFRBE LT FHT RN L WER
ZB#HANERE LA, BHZF T REREHE, —K
RENFTBTARGFTRAFAFRE Y R 23, |
WA AR R, 7 B Ry, HANRM, ﬁlﬂzﬁﬁi
MEEFOEL, FEE, 48, MEAEL, BEME.
X A AT R AR R AR B AT

BR, REEMARES, WESHBRNEL, BE
RPEFEFURAFRE, FHRBAREE M, wEtdE
CAAF AR RRZ BB T, KB MG FH A
o X196 FWER, kT £EH, 87, EoEAHR
2, GREALEEHTHNERN, KUNRELENEY
AE, WL B
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KA HE b 0 A A A PR

I st

SLAHFEERNTHEETREETFNEFESN
FALFEHMENE, YREINITREI 1936 £
TR LETAENRAER, Mg EUH 40 £, LiE=
i, AW S AR Y, REFHERKREKRERE,
EMF— R RLE TR, BRI HE LN, MEERET
BTHUT, D REMWRRFT 25 250, i, A “F4
B AEAe, —HHAERE ARFEEMFARLSE,

FHEEmMMAFOAAREIHEARE G, T
, REBEGEATWELSFRE B, EE-I X
B (HARAMTAHS), #EEET - ARERAT
BERMEEEAFZFEERAFE, —MEHE,
—MNEfFE, KT, XHE, FEFHERE. B4, £
SLEEHKEELERE-THXEEEFEF BTN
WE AR, TREHACHARATEXE20K, AXELE
LKA A Victor Hik &k & EALNHERF R EFAR
FHEBRERSN. HENTEDZRMER LR T X6
XSS bR

-3
W=
B# X
FIRERES

Y3

hEBRAFERESNOAANER, WEHELHER
AW —HMEEE L AZF T EimEB2 R0 H
( Ernest Orlando Lawrence, 1901-1958 ) Fak sk iy JE T3 2 QX B
K ¥ 2 (J. Robert Oppenheimer, 1904-1967 ) iF 72 7 B 8] K %
WHTHE, MEEFAFEAETAE, —MYELRE,
FEEGRIE AT SRR E, b X bRk AT b s
B REEERRERR, T ERGT AR BEEFHAL,

BEHFEBHBHILK FHER L LTG0 TR

B2 FEAE R 6 T e 9 72 1 52 Al o B2 4 70 o
W —trth . BREERAFN—DFEAEB LA
WETIANA, RELEMF - hREHLH, HEH
EiLETHES L PFELROGRERAL IR, ZHENE
EEFRREMARAE T REANEATEFEEL
FHERAFES, ELAMIAELMA LW _FARR?
HOL, R G R K EE AR I A B R AR I B A
AEMREER “BFHELE” BWH,

RO, WHEE, BERET AL —RLRATHE
SHPEEESHA VLK T IRB L A E, REEMKER
KWW FE =T WE R EEHE (Raymond Thayer Birge,
1887-1980 ) B if N2, X 47 41 [ oA H O o (B R & MY
FAEAMH BN O T T W, REFERCAETTT %,
HABMEA TR @M S P RN ER PR BER . —
MAR AN, BB WAENSHER A2 1955 F
Hik, A AITE R T MR RN R A AL

A, JEmplE, ERARFHERILLART
FRzEMFEMS, #ETHEENN I ARE KA,
REEFERERE, RERFZHMHREHRBTZET T HN,
Bi#, WANFNEFOIL, MREXBEE U R EREN LT
Ao AERET o ML EY AR R 5] AR K B e AT B AR % A A
EEHREL B,

KM T ZIEBAF, n b K A i AR
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KE, GFEFWEF RN AU ERBES, FHENE
BRF4#F%H, TEERFEFENEF S, ToHE. —
FE, FAFASHERT., xef ZREFLHIFRNL
Fh, UERD AR RE, BEE, EEMERSERET A
B ATET, MEFRAMNARELFELNN, R
4 T BB D 0B 4 (Readership ), = # % T8 %,
B REN A EFT o HAARAEF AR LR EA
HHHERAT/HT o

TE, REBEOMLTHENIN A —FrEKD LiF&
MBI FR A EEF, LFEMME2EFo Rk, I
ARKAEFERBEENEEAMTA, RBE, X—KF
HERWBRKFIRFEMRER B ML FS, FEMLH
BR, REAWL LEZTXEFERNEY, BAMEEF
FAF WA ERANT /DT H

B, FPHREEREGFERRAKKEERX
BERBIWZEEZ G, g/ INFTEFARN, TH
EER A, BITHERI B, THMATH AR, ]
KR IT AR RATY A - PESERA, REERE
WEEH L AL, AT Y43 H, UEREZRF T
E. XM 1814 FHE £ IE W T 6 % E #2484 (Napoleon
Bonaparte, 1769-1821) f it BB s T & Far & 4 5
“KABRIBAERAERNEEY! " —AHE, TR, %
REROFEH, SREERFRET ¥, FEAEWN
BIMTHEHE LS.

FREER X

1937 F R XKW ¥R, REEMEGEETF, Fih
THE —FRE LR WA R R R
B4, wEEEFHFHLRFHAWEE (Max Born, 1882-
1970) A REF LHME M EEE DY EF KERER, W
W—HEFF TP AERRT HWEDYEZRNTAEAL,
BAZEREEME, 9B FHNEEEBRBFELREH B AD
(Robert R. Wilson, 1914-2000 ), fn& Kk 43 F & & K B # &
( George Michael Volkoff, 1914-2000 ) Fu 2 4, % — 4 [ IF
thEH A R R E X A MAKR RO, AR ED K #
BE “FR-NFHWEFR, BHE-NRIFNFELE" B
BR K WER,

BTRENE T RESE, REMELENFTRAEE 1938
FI AR WFETRAF LB ILT EHANEE L
By EE R . Mt & I 4 X ERTR ST, LR A
B, BV —FLERREIRE, EIEm IR

FAH R R 2, PRI EAELT LTI — 4L
TRBZNEAFAN B

R R “B-FE" B R ENR, LM
F—NEH TR Z 1938 4F i o7 I AT 46 5 By X T s AR
HEdkp-ZERBEFOHLERREX AN AL, &
MR B ERFARERE TR AR ., XAES
WM—FRREBANIRERTX, £ 8 (1907-1998)
1933 FH b Xey R, WEEAEAN “RBRETEE
& A7 B F % (Lise Meitner, 1878-1968 ) - [F] 4 38 2
F W12 F % ¥ (Otto Frisch, 1904-1979 ) 7 5 W45 & h 41 &
THRABMT1939F 1 A 19 KkE (k) #25E, &
Fa RN E TR FATH MR R R T K L8y 2
B, EXHENERY, BRSNSty ir %
WA, (EREMEN IR AR E T ke, H
PR IR, BERNERNETFRARBET AR, £
BB R T B R LW, BAMEN— A ZTALA
ANRBEHPEN AR ERSANT . FHEAEAEWN S Y N
J& B (Pierre Curie, 1859-1906) % 4 3 /£ ¥ #] 2 W b 152 %
ERAREBEHEERAL, A=A UEFRARFREGRE
HEFEHHI ., YREBEXALAEA, BAMHARS
WIARE, o, WA UEREER YT ENZEE, BX
ot 2 5 Bt 3t B B R A B A AU

REHENTR TERZHOHLSIIOEE, BhE
M—BEREHTMEEE, XEh—FWA, £FFL—K
EA T 1993 F HEH P CHE, FEMMEE —ANFEN
BEFN N ITEER. HEEX, WERL. THRE.
TAME, hEEET =AM TR 2R i 1951
FE RN FERGH . BNUFRXEHHE (Glean Seaborg,
1912-1999 ) 1990 453X B4 2 fh 3t W B9 & 3% ¢ Al — K
BBRABAS, EAEERANDENANAL 2 —, 2@
A ZRZ B, BRI BREfRG, WA ERE
e R 5516 S Y TEL i ok SR B B R DR BY R BR . ASEERY
WE, EARBERME S, XA EFLNEN ) RAEM—
EREAEH TR T2 EN.

ERFEAT BT A WAL, X @R
o H—RELBTHERFRK “RBRRE”, XE#%
72 B ] 4 ST AR R A I A M AR B T
AR, XILARER ER BRI A AR ETX LI
SR, APELRNRERT T MRE, €34T BAH
HELE, ERmETRERE, MNET HDHELL. 1940
FxRRAAREE—AEH Y LXK KRAE X E MR
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FEm (HEFL) L, ALUSRXHEENNEFE, T o
AEDOWHNHEBEME A CRALRETRNF L%
X EWANL T

REETFAE (WEIFL) T, FLEZRHER
WA R KK SEEMNKFERSEE 3R T HTH
B, —AMNXTRFREENEREAETREEERKRERE
Wik Efe s —EF “RZEF @R 7 TR, X@EEL
ABBREIRFRFNATEEERBOHZR LT KA
Jro Rk, —MNHEA, —MNoERPEER, KT R
LB R TR R — LR

HEES

MHERERAM LR XEAFH L AEMM, REHT
WA T ERAE A B R AR S R R
B, REENKILEEWERLERA BT, WkHEE
BXMEX LEAMERL, ABMAETELNE BREDF,
RAEER" TREFEGFEAS AL, “BRT L, HH T
WHEE LT T o EFNNL, AFOARRERNE
%z . @4 (Johann Wolfgang von Goethe, 1749-1832)
EF KA (1892-1978) Frig ey (b FH R M) + &
NF R MELBX#E, DAL LAKRA? MEEWK
KA % DRG0 S F T A BN AR R AR 2
W, AR R BR Y 2 B S 2 s S A
ARG ERTEZ R, BXMAEFAFEENEZES
EABEEFIRB TN E SRR, FE—H M 1936 FE
B ME RN EEE - REMREENS L MNE (FH
BT A )

At
e R L AR, Mt E, RS E L,

HR SN FAR, iR FRRGRLF RS, &K
BB, WERAMNEFEGE, P EAZEZ %, HFEE,
JLBFE, HAZI, BEERF ., @RI, ZBRHTA
ATZiE, LAEYRFZiE, ARFHRST, mEBEw
B, ETRET—#, (CAH A, TAKE, mMALAHAX
R

HWARMBBHGA, TTHETAE, FRARFEATRE,
IR A RBARBEG T, KT RGL0 2A AR e AR
oG EIMEB IR, SEZRALY, XL, %
e R N &k S NI L B N B S
177 MBI E R LR ; BARRM—MEFHA, LK,
#& /& Pasadena JL# Dr. Robert A. ( RiZ4E 4 M.) Millikan.

iy K E AW EFHERE, HIE Geretics TR EFIHTE
PEFIAE, & B RLT, Ao ZA, LE R
AR, HABMTOA, BREDRL, 9B RY, %
A KR

B AR ey LA ey 4adk, 2o TREER . Hk5E, #
AN, HARAT A A A RIR TR — 11, AL
oA F RMAEE R, BRRE TR, R4
D172

ARARIE, RAREX S FRNEG? HHET%,
#iE —=xF+A=+8

HER-LAHWFH, IREHRABLREERE
HWEEA2LFTHFEALE - NFHEHT, BEXET —
HAGHRETE, XRETEE -EFXANRI/W, NH
BATH BB T o

RERAER LT o2 M Bk £ E W E —
FENHEHRL . RRFEEARRENTIH N —%—
THRUWETRAWH . ERNFEARTZ, FERE
B HAIRIZAR RS, FEEE, REEK, AXLFR
Bo —N—RBMFEEAAMNITALMELTHHZEE
ME, —FERFHORAE X, Fibwll& aEfh ki
F3 Lk

B2, “NEEAR, SELE? 7 1989 84K+ A,
UTA R MEAEB R ERE —F 7| HF BT X
FWHR ARG CEBRNER RN, BhEEH
NE|ZEESHLTEFH KB, BRPRBELE K
WBAE, —MREETRENMREHAEFESREETIL
EWERKX, T-NEFEMHEMRAA, 4w E2H
( Stanley Phillips Frankel, 1919-1978 ). {13 T % — i X
B — N P AR A P, ERX BT
DBl AR — 4l R AN &, BAPRRIAZILE
REHE—RNFEHTEIANMRKAF, BT @
AR, “BRE ES B L IAALEBRIFS, —FWHE
FRMEGFiktig”, REEBHXRTEFX KM, I
BAELZWM L, ERIAREATHEAFH KT “—
KEAMRTEFE", bmE RN,

By A, LA R Rk Z AT A AL R R
RAERCEBENWFENERE, RUZATE, REE
Tt W 29T AR R K U T M B Sk K A e A B S
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BRHFATH, R BAERATHE ATHE, 2ZMEXEA,
ERERERT SR ANKR, MERBEITEEERT AN
Fhéd, AZMREHERENT LY, HARFER
B LA, ZEAEEREIZEMGEEL, “EAAERE
W, %R B X FFECA B AT 1943 ok = AT R B
FHHRFH, ELANAR, FERSHEFEER
% (Richard P. Feynman, 1918-1988 ) 7 fb th #7444 “Surely
You're Joking, Mr. Feynman” # #f fl 2 “HL W 89 KK, #
BTRANTEE A R WARBMEZHRAN, 2
BAERTHANERA ., RERMER -—HXET., TEER
POy AL R RN R EARR LT RTE, WFEEY
JE AR K B Y 2 = LROR T S kR Uk
MAEREZ R, LA EXANFEEFARENT T 0
MW ABERFE DR T RBEETEHES, RANTBF
ShEMFRT o

1940 S 2| 1942 F A ZEHEAFANMNAAEA 2N K R
BA, WHABT XY, BTN E, X2 AEMNE,
WA RE L — AR —EE R M., g a4,
HRT B AL A 2R A 1937 S £ T mME T ¥R 5,
WP EWER, FAREMITHXRERT T —%, 2
= CHELEREAKE, XEEVUHER", MAINFEHEE
AU EFANB EXAHEKE, HFHREE, R
B EEFRE &0 — L d E L FE Rl 1989 FREIZE], —
KREBEEMNELZR M Z ZE LT, wEE L0
AR TE, 7208 L 0] 0 kB UE, o b R (R R R I Y 1R
OB 4,

1942 F@mMERNIET REETMERBE T 5
Fzdt, MERBEME—F. 1940 F diF £ K F Ik &
T #0275 « £17 ( Theodore von Karman, 1881-1963 )
B O H KT F R KR (1908-2004), W E| X
HWRERERH., Bk, RRBEFM, INEEET. &
TR —BOA M M T — R, R A A A i B
RHY B E AT B Lo R % W b — 4F B A AT i E—
FERARE, N AEERBETEN TR "X ZE
AN

1942 05 A 308, AFEREZR@EMENELT =T
BF¥AEH, MELREE, X—xtPEHALERK MEF
ATT AL, B Ao N T F I 694 % A& (1911-2009 )
BT IEALE T WA B, EREA, WRHERFE
EHZTHRER. ZFWERCALNTNEHGHR, 2
A — TR E L FFE— B FREF.

H#5AL

BZZH

WREEHNHEHRET RS, —MELEELLEL
ANERENERTE, IMREXPREFRN AT ELE W
EHMRICE ; 5 —MIELRTHFE, XHAFTLE R M
M KE R A

ety £E, W20 4N WERTLEFANRT, K
H—NLHFEA, XEFEH S, REETZE A
—F EE BRI RN R RN — R TF R
HERFEF R K ATk H, % 83X R k&
B, XAMARFRATEZEXANZRY, BEXFTUHFNE
ALK FRARGNER MR, EEMT ILE
WMo AR, MRRENER, —TFRETEAAXNH
RAE, ILHFQHN A L%, T, £EWMEAE
R (Ronald Wilson Reagan, 1911-2004 ) # K X % 4% ( Nancy
Davis, 1921-) 73X fir S A28 3 XA sk B, T o4 A 42 o A2 A
BAS, AREMLFMA,

BRE—J7E, FENHERK W, BHMKELT
—fEY A, AF ERENT LR EBHELREL
IR EFE, WEFLMNEEMANE G, LHRNEE
W EE, £ 1942 F 9 A 19 HE AP HF W Ed, Mt
P 254ty BB AR

CEEZARERAEY, T BT AEH, L
WE TP BRI E, RIFRGLHAWE, KAE
PR E,”

RAETA R LR, RM@EHEKEREHE S
ERLWEIE, BRERFNF R F_FRAERTTMN
SVPHE LB F AT R EA RN, s S
LLamE TRENESER, —TTHAEEERLRMEX
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THyHiE, REE BRI FRGMKT A FH A, HHRK
RABEHE, ERAEELZLT EAGTTARE, RAZ
RAE R E — LT AT, ROEHMMRR, A
AREEHCHRABAEL AT RN — L HALE
o R o XA/ bR AR A T AR B R AR A A R
BT AT B R E PP RE

KT, BEEALRAENFREAST MW, REH
REARAFBZRE, AAMNEETERIEEES, W
TR I

Fat, EMI—F 1943 £ @B LRGN EE, —
MU RABENFEFEH NN MR FRT MATR S
FE N EHFERFRINES (1917-), HFREFE
(1910-1985) #nk4 & (1911-2004 ), 4 B2 % F 3K L A0 ¥
T (1916-1997 ), A& [T A AR “fHABy" 75
%8 F ( Wolfgang E. Pauli, 1900-1958 ) Fu4% s Fr o £ )L »
€17, MHAARNEREAHAREERRER, EHEKE
EmMNEL, MEXBEBTA M, — & RIENT « K144
FWHABIEETF RN ETFHLZ XK,

REBELNHFWETHERT S RTFRAXGAR
FERMERT . 1944 F3 A, T HBULEAFE, &
ERXH T XA PENASEREFNEA, WEREREF
Eaitxl, XREAMHBRY LA FAEG LA F W4
Ko e, #AFRLT —RHRE R Kk,

MILE, REXBERAGMELEN I E 2 RENRK
EMEETE, BETMEN KRR 1946 5, R E LM
FHAFHEENEFRAR, TEFRFHFELFHFTRR,
e - ZTRAARTREN 2 AtE. LFHATRE
HIRER, WRT —AMEFR, SR AER, EEZ AN
BEEREZMk, CIERZT HE> G GEERNE
Heo YR IETTREKEAA, FOUT I AR A B 4l 32 2
FRBFEF T Z K LTI T (cutopen)’.

REABAL ARG AN TEE AR, HREEEH
L aE AR, A A R AT AT AT E A&
POWETRETFERERM T s il taFET
EHAEREERFENRZEZRER, ERBBHT B X
HAFFEEBREANWER, Ak s FHRUEE R
EAHAATH, AHA - LERARHENMEL R
GHRARZHE, WEAKLFEFTHLA, WEELAD
BEMTFWAMBE, HATHFRM T O T ERE

T TREMGE NN, SFNREFIELE
B FHEAFPWFTFREEAALEF AN, R LR
FPIRMATFHEEAEARNPFENRAAE T, THKHE
MY P FRETHRENHERILM .

Y& — 4 4 E 4% F A ¥ % (Senior Scientist ), & fi# 4
HRARANREFETEFTO LTI RENREFHAHN TR
MR, MY £ E T 2 — & I U H R A AR B
MR T BRI AR, —RE, RITXIEEN TR
REHFKBXEYEAGERRFASH T £LE. 1949 5,
AT REALENTE, REBETLEREHAKRY, 2T4%
KEWAETEXER IR ZHERFRNEF X,

BREHWBE, REELRERVFRLEXFHER
HE, WETERFRN LT —-EARE 19524, X5HT
Bk - TR LR A A AR B & R A AR 1951 4
CRFARABWRERFAFZHBEREN S FREA W%
f&, 1838 8| & L kvt (Isidor Isaac Rabi, 1898-1988 ) #
B XA 1944 4F 093 WUR /R £ FA 0 Z AN F A
KEL G, MEHE A BZ LN, BRAEFEE RG5
( David Hilbert, 1862-1943 ) LBt £ 47, fiaimEmaL, Kk
—F “HEAREBEE! D XEMETHRABMEAREFZRE
4 ( Amalie Emmy Noether, 1882-1935) & 1 2| FF £ AR K &
EAHP PR ZIE, 252, 1933 FRFHHEENE
H, EEEO ARG REEMAEERTNF FHFR -AF
B BRERL FEREA

BF, MTELSWH I, RRBEATRY -4
ERME A, ABAGBRREE, B2, BAEX—ULE F
EEL FIFUAE, SR MR HAN 1957 FEBRTRK, %3
Wi 1958 45 1%, 4 AR HT 3 A 2 0 3R A B 4E o E R R
M+, FRUEFATHERZNER, FRZFFHHE
1953 S L ARM WG SR B FAEHERE, HHE
JE W N B HI, B —4F 29 ¥ B R Oy XA K %200 £
EREERFEBNEART., REENF KL —ERK, 27
1975 EH EHENZEERELT T, HHLMMT KIE

‘T"%?‘:‘%‘O

FIRE
RERAENE AL, 46T 1956 F 20l 54k T
WA E T, EHREFARFE I BEANARE K
BB SCE AR REMAT, T4 ERATE B BT
KN B IE KT F R F A ERAT A
1956 £ 4 A% EZ i A Fd T FHEERT &
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Wk g — R “FrRFHELEE Hitet, BEWNENT#
Prigly “0-7 Zat”, ERREBRNEFT, —BHHEK
A RAT, Wik T, /4K E (Murray Gell-Mann, 1929-)
FBEEELNHNAETE. BET WA R, 2P0 TAX
FEEIE .

bt — T sk, e BMIFTING, BT RAMNE A
WAL, T 0 o1 HEGT MdesbZ ), B
T AR — AT k. AT TR By X,
RERIBERELRBET—AFAE : 274 0 fo 1 ZR—#
BFUREFHRKRE? MEMNEASFZO TR, LHhALT
HARTFTEN, THAH, ARFTERAA—FE—HE s
FAn £ F 0 XR? Wk T it Ao 5 8UE F 28 50 i XA

AL, AR RARE R S, o B, RIFALE—
AT BA TR, oo ST AT F AT 2

WHIRH . THRBIAE ALK B KR — kR, BEN -
B 6] A 49 B3R

B2 WG, —HA Ik Lok F e 4k 4
Wit 0 23k, Il—AEFA, —AEFETEERL
B, BEAHASE, M06En L gEGENEE4
ARE S Atk T dK S e FPaalmitdd = Em, R
WEREFHRESTFENFRAEZEBMEIER L, 1k
B, EFMHEERLFHRAFE, - ZERE - EEN
FALER, N2 HERRS- ZREWERTFRFL
FEEHR R, MFRFEXIEBFRECEZH “2Ff
F” EBMEERTRATEA LR MIEE, TREMNE
BRGNS, ERERE —RXE, RAYFA
AT A8 [ g [ K ¥ A8 K F)# B9 i6 X 15 B : Lee, T. D. and C.
N. Yang, Question of Parity Conservation in Weak Interactions,
The Physical Review, 104, Oct 1, 1956, X & & f A1 3k 7 &
b R R XERRE T LT UE B Lk
T %,

EMRFPREBRNALNE - REZLIRRK, &
Bgjd, #MERREEZR A fFaadt, §Fohut
FOREEREF ALY - RRLB R, TEAFRHEN
LR KRN AAE LT T ZRXEREGHFAE
*E M.

MEZRRBHCEWXERER L EALT2, AF
K20 FREHRTEGRAT, BFEEE. EH—rFRkE
BRI ER R THENEESE, T LR/ THTX
Mls, REE-HARFEHEEFE “FHRAFE L,

Fhe LR WA T . FHGE

RERTBAELRERTERLLESE, MG T IE LK
B — MR L A, Fh—ERAN, Wk
VR 60 tE A p- TEWBHR R, B—FWER, REXHEW
FILTF AT WATS T AKFE R IRAT, WREAEN —K
A LR ESZ

EARHBET REEE s Ll HERHN
R FERAMER A, FERRET 270 FA AR KE,
A R RBENIEF R, Lot AW R F @k &L
B Bl A AR B E RATVE R, R A3 AN 52 e By A DA
R T A ARE R B A By A1 R L E % (Emest
Ambler, 1923-), # /£ # (Ralph P. Hudson, 1924-), £ &
( Raymond W. Hayward, 1921-) DL K fi B #F % 4 & 28 3 ( Dale
D. Hoppes, 1928-). [ WALk B 4 & K F B E A Z KR
HER, e — stz ANZFEHEEE A

TG = 5 FF WA F LR T R XA
Watthfu R, RERNAHES —25% ., BENH, §
WATE By — 5 M —F. 7 A 24 B IE Y dhix — i & T
—MRUETE LB R ENEHR L L AE T,
FHNEGENBHFREXAR AN R, FF#8 A 4
HREMERERE. XEXEELFXE =X, BARAT
ENLREEHRFTHEEEXTEGE NS, WHAKS,
LREANAWD T E S LR RS ERERERNT
HRFEXNEE. YHATAEIATTERBE N LA
WHEE, WEAEEETRERNEERR T, XME
RLETERERAKOEES L, 23, E2TH, Lk
EHTHER  TRARENAT2 T e X@EHRTT
WEZE “WEERM, BERT, ARE. FERE.

ELBEERFY, T EAN AL R, REHE
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HIREH, Pl ks, 217 12 At a, 1w gEs
T A AV A F AR AR . R G A At A A
WRLRKIEFHRELFE, Ednit, by EHRT I
7 (Norman Foster Ramsey, 1915-2011 ) — % 2| # 4k T & Bk
LEI¥RNEHFTRVEGHEEATREFRTE, &
R KL 2B, T o O L B B A (IR X & B AR
P4 E RSB E E— AN EELR, LAz a5 E 5 A
HEAN LI B AR EFHRTE, HITH S50:1 I, wt
WM, HE, T H KRB RN ES, WA —
B, Z2EMETW, FREZERENZHRIEH 1957 F
AAFMERNES L, YHEE - WA REE, ®HmTT
T —5K 50 &40 X EAH . T AN I IS M B (E 4 = R
TN PEERY  “BREARNEAENIT. B
HEAFTRER— L7, EEANLRK LSRN KL

REA “itFERE s’ o FE R, ZHEKKER
T, BB, WM R ANSATINE, Rl
BRLCEAWIEWT - EEWNFRAFERM, 2|7 X HF
HE, AN ER R T, EEIFF R IR TR
AR, BFBHFAEILE, FEMNET R SR ERNE.
B, TAAW4HE, ZFBLEXFHEROTH “ALF
AR E, FHREEFARE—ER, XLALTARRE
W AR Y LB 4 3 22 K 22 2 (Leon M. Lederman, 1922-)
— AN, thEBATH —NERHE—T T 7 —F A
IEFRATFE, YBMR T LARY “EERNRL” H
EMFT 21 ¥ 22|+ 45 A F %X (Richard Lawrence
Garwin, 1928-) B4 Y LB T £, WREER TR, FE
BITRIEAFRHE N “FHREERT,

1ATH, #EEMXAR - N TFREER T HE
FTRMKETIME F oL Ry ¥ 8B At RERM
MEMEKEAT, #5FNTEE R 46M £, %
TEV1A9BMER 2B A E R, hEREE —M L%
Ea#HE, REAX LT JLARER IS LA
FRNEFHEZBRERBELE, BHEIALRMENEE, —T
FRAKE.

EREAHER T AN EETE, ELRIENRFE ZH,
REECEMAEST TRE L AHNCEY, BER
SR RN, EAEEM, ZMANENCHE ., &Y
MEMARMNLTREBHRE, FRANAALETAZEHE
BH AR AA SR, ERAIERE, X2 - EaER
SEHy, B P RRE - A7 il U KRR B K AR R AL
Ko REWELHT, AARVRFHT, XFELMAEHR

FA LT RAE AR B R OR ATk, L N E %,
AEE CAUREERTRAHRELXA, RFTEL". %
faBERRTRME “—MAHFMERSH L7 RELERE
HAFREEMEE —, LR — L0 AEFHHT.
KRMEZT XA T %

REEE DX TR, HELRHARE, FHMRK
R+ 28 A 2B WA FREMIUART L I 0 5
B, ML 15 o oh iy P AR [E SF ELA B TR AT AR AR 94T
FA A T WAL E AN A SEae B T R 2 2] T
RN REOERT 2R IR ERFEEAS.
Avet ey X, EHAKBMBRKRE THMAMECRAASL, —Q
—EHEHR R ARFEY, X —RTHAEEN LD
MsaH QRN MRS ASERTREmMiEN, itk
REHRTFERMANGE COAREDETE, 61T EL
XEAE, WA XRZEAHT . L+FE LT ERG @
Mat, EARLTENEARRRZIE, YA M] xR B
METRAMAN AT — AR T THEZ, G
RIEARERHZE, RNHPFET BB XTI REEH
AL

REMEANSXEEEENEAER B0 (HE
i) £, HERZ1957F2 A 158, 9FAFENEFZE
¥ # % ( Valentin Telegdi, 1922-2006 ) % 1 % & % & # [ it
BHFARTFERNE, EEAKMNEETIHR, BEEHmHL
LI ERA A HME SR F R AL, ERIAIAKRT
WA RER—HF L,

KR L, R A X 52 B SE 5E 89 A0 AR R AR F
BT ERNE AN, XFRENRELERL L ERF
FTEREGRTHEL, RT PEERELNHAA, 1245
AEFE=ZN AU SRFERETEERENZ R RS F
REkzxk, AARELEARTREEBNALHE, AAX
VA 25T 3R 7 Lot R, Bk DART A0 R & M A Bl A
W, WHARCITRERLE RI G EENTRTRALE L
fEMt = A, REMEARATFATIITR, A 1989 F B —
HH A IR IE AR B E L

R AEARB G THER T @O, LREL T,
R BMREA A TR E® LM AR, 122 5 &6 TAF
B 2y AR B mAAA LA, ARRARRAAGE TR

HAHERANANT R @4k, B ENREF 0L

ERAR L FTRARTDESR, AHZLERFNEE ILL
MHABT. ££E, REFHEABREE-HBORIEE
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o, —HWHENBTEEG AL BB EALTAR L
ko 19572 A48, BHEFHEAMHIKRTRELT AKX
HE, AAWEERS AR EEATNZNX =M EEEATT
KA IRAT A F AR R TR R T R &, B AR B AL 4 i
EMHHE. RETEFHRBRZEERMEFTEAFNF
g, FUMAE, XRFHREHRTHETEERKA, THkK
THREMRZEFRRFHNRERTE, WREMWEN A,
MR B A E R RARER T I, ERTEHFHRAKL
THBWREEZ WFAFHAE R, AERXRFERT L
REMH—A ek E,

(E PR S
ATER =R FAK R REHE AL A"
A TR R R AR ARG 2 HE T R W
AR AR R RREE A BT

REBAARE-—CLHAFTH ., ERFM, LT,
B EARN LR EER, MEZ R ERKETE T E
XEFREEETEHRESE T LR L ERE 8 3GeV
BT A B ey E R TR, O RN AR MR
G FE, MEREHATTRTRME ., & he ik 550 i
BEFTHENAR. —EREEZNFATRRZEF R HE
BT R R mp BAHER T o A F AR TR 3R
FHBER, 60 FK, HXA X & & F KBS KENE R
AT, RAHARXTFERTFENTFRES X HLE
RESHTRENKR, FRERERNERL,

REZRBEHARINAHE) T XHRN, REMKHE
R EEZ AN EREEEIFEN LR, LREMAKEE X
AT e DUR ¥ TARHE EAeg A 525, el 2 Rt
P4 EEURER— S, FENFS TS M, AR
FAHMZERERNEEET, TR FTN—F s,
HBEANRT A FTAENE, o, FEXANER
ABHEFHRT, AHENHR2RETRBEF. LA
MEFRPEREREFEFNERE, dhs AT E
EUHERE, BRI FENEERAFFANREFT
Mo Eamd B RA LM EmHE, FEL S| E oKX EE
R ZH A4, ERFSHEANERARKE, Al .
#5224 (Cary Grant, 1904-1986 ) F1/& 4 47 « 5% /R ( Deborah
Kerr, 1921-2007 ).

EFRE, EAAFFEXEBEENALLER, £ZE
WA LA e (1910-1998) CEM ) B 7 ity R %
M —APb T RFR WA B E, ¥

ik, ZpEE, FEGEE (1957)

ERERELE T ANGERTHLE, RAFEATHEM,
TUMEAELRRBE L B8, BT X@EEG LN
FHEBEL LA ZRHE L, MEEZEAX K

B4 Ja By AR A BB B E Lo VR R R R .
MXANENALEILTEREFE M, RREEGENANER
oy, FEHEN, WAECBRE, B E Oy A A L
K, exExEREMK, EYE RELFANYE %
TFENAERA, TN A, TN BT HT
o EPEREZENLCENELAANEN, LHEZF
CAREMEZLEWEFAL T “BLBTFA K" it
HLMREE, ZEESEERFHR RN LR R
SR, M 1974 FABRELEHG T EET B
REMK ERAEERNE, AR AN HHHF K
AR, X BH “RAAN” FFWHEZFE, @ “FHAA
A& MR “FHALFNAE", EERTFEREH
Iy “BEE5RFEL” Fite b, WX —mdEk=
iE I 4

“REHREE, BN RTRET, HFEWHERIERE A
ey KR F, LA TR FE LA FRE G RF
9 7

AR A ALELEE L, RATE,
ERAMA - E R EASN M E L T B Il
AR e, REIEA ALK, JL+F— Bt x
T DL R BACR E o X3 — 0 A T A A B E
Kk, AHERFERBFOHREININTREERT R, BEZ
R R B

RPN HA, LB A E RERFLQ
MENETF AL AW, BRKTHLZEEE, HILTFHW
BBt s TREMR. B2, REEEEZERNTEL
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A, B IR 2R PG xSk ok i R AE B AR P N R
E—T. —BAK, SR IdLTHIRAF LA
etk A E A7 K K R R I A R o T
K, B, FFRMREET LD WO HHLERERE
AR I 8y 37 UL o R R IR R R B

MR AHF S LR ERNEER-RELN
WFAEEE, WRAFREWH AFHAKR, REHENE
H—IRFEWLTA, RERLSKERERE, ERNLLSN
By oy, B EAAIR T Y4 A AL BAL (1927-2003 ) ( %
RAEFARN) 2P AEEE (1996 FR#) a0
B RE, Mo T wlIERE L, Rg riit e, (£E
BEFELLT) AEN-—AEAXEPA—BRAMNEL,
WAFBRHES T XALETABEHFRNAKL LT (1915-
2000 ) & BT R F WARA P R B Lok, AR
— AW EALES, XREMAH A NS —ETWR
WHRABAK, MTEXBELRERERE R ZEHF A
FHET.

Bt E
EXLZFEMH —BENEZR (FHEKRLT) R,
1973 F, RXWRERRBATH L TBEFEXMAE X
MEdEd, XEBHEGFNFERTEITE, N, M1
—E WA T, KR MATE A E R

N EAENOE-EAES, HALRMATHET B
B R AW E A . REAEE T EMF SRR AN T EL

1990 4, RAkAE, EFRIGE kAT "M, RFRBELFL” o™

H-NMARAETH R EREN, i+, B4F o
HUATEERRA NIRRT EE £, RTRE, s E
RHRERLTAMELERT , AFRRXBELK FH
EE CFEERE", KRB EMANIITFIENEE R EE
A, Ve P ELHRERENFRAFZELEEMITEANH
WAE, BERMNEXESY S RZLRREUERE
FREIE, RBAEENRFHE, —Witas., £H4 L
LW, 2RENKFLBVMNEETN, Bk,
JLFHE, MNTERTHROEE, AT TRTH
EEFHFARTE, WERSOSRWEIR AT E Y £
HEREENTE, FEMNTRITEBEZ A, 1954 F,
AT TERHEFLLENFE, wAImNT £EE,

B2, R AFEE+TE, SHENFRNKE—H
HH. 1956 F, REMBERARFNERFKXE, TAH
KEEAFHEEHSNEFRS AN DEFER, LHEANL
HES —RERETFRR Ok B M a A F
e, REETBHEELTFERIRMES, TREBE
HARW ., ERNHERE K mET FIHHZERZ 1
TRARR. REBERFIEHREELMA  “RERMN=
MAN—kEBHER, TEFELENTN, THEKRAN
ERWMAEAE S —RH L KRBT HE % HAE,
KN TRFEF TR EFRMFFERFERZEANE
— K HEEM BERE1924E, PERERRIAFA
KA+ 5B R ERBRER 2, ETENEER
WEWERRERERANZEER, RFETEREASN
FERFHR TG,
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1988 4, Zfttr, ERBRIE PEMAFRELLE (A=) WRRATALERXFERREMARELZERE

EEMATE F I BT 1958 £ F0 1959 £ 4 18 4 & 78
R A . AT 1962 4F [F 2 & 78 Zin o B I 8 8 LK
BEEAaP, ERBAZN 1956 £ B WL &L ER K EE
£WE, THA19 B —KkEFFENA—A-EL, HBNE
SWTth, MAHEREERTHROENL, RRBU—IHF
KRBV A ER, ENFEFREMTHR, haH
EEBFEERFHHERIRKREERTE T KRN,

L REAER N ERNE, ME—REFENE B AT
T 3 IR B R AR A 9 E AR 4K B T AT B 1 L 2R
WHEE 1957 F LR AP AR KT HELE ¥ E, W1
ATIEMNITAE X RIEREEREFRBE R T HHXEFZ
Ho 2 A22H -2k 6d, WHE-HIFFZANER
#E kAWM, 24 B, PHEREFNR LG, TFSH
EHRT—NB4, AERKE ZAHIEREEFERRZEG,
WHZ 6B, Mk B A — AT, ARMEE
Ha, mEET, JEmMAE E e ki b, g,
FENRE P —REAFRQERRELT EH. FER AL
TRAEEHCREMGEITy LOyER, REETIRE,
BRAEENEABAE R AN FEERF L., ZXRBAER
P AAHE L ENSE, WRNERE, ETRNILEK,
MR E KA AR PR R A ST RE
Akitkl28 HEE, BEMERZ, EDABKETHRX
TF3A1IBERTHREELRNNEEZAT. 1965 4 4
AT B R E G, Rk, AR AT LB IR AT A
HEEWBR T B R AR, R AR X kR A %
ENEE, X—K, IEEFELNT G AR 2 EAik
B E A AR A R MR Y L R R R WA
1958 £ R HE, KB F 4 A7 1959 5 fn 1962 F 3, W
A EERERTUMLN.

1970 F E i F 2k b2 S B % —F R FH# (Henry
Alfred Kissinger, 1923-) Wt B M ER = F R 7%
# (Richard Milhous Nixon, 1913-1994 ) 37 |5 & 5, # ¥k
TFTRUALA, HBTEHF LA LB T 197157 AFRT
FEAREANES, KT E—AEAEFERENEN L
e NFH, A E £ R LR S PR IR At
¥ E_EFHHEMET AR, BEFIHS N T XAMLE
TRLFAFSH, T FENT AT R4 RN T 5
A F MATH R SLEI A B T A E 4 AR EE,
WA H .

1973 49 A, TR X EAELTEE T AHE KM,
FiEtS3 R, 82, REBEEXRGHANERERBH AT .
W8 FRIETE N _E— T F A F A XEF B
WEHL, KENERBWET, TELE, XEMBMRIE
ERMKEY., RXBHEFEEMHENHERD .
G HEENERKREFUHERELAR AR S5, BE
o, BT RAEEE L R R,

B2, SRERN LT, SENARE LGN L
WERZ . thrxtmRE, “FRBET A K, REKE
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