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() “F4H7 153 D =MIE—153 B2

17 A A ARKL AL

153 =1+2+3+--+17
Gi) 153 TR AFT 5 A AR EIF e A -
153 = 11+ 21+ 31 + 41 + 5!

(i) 153 A — AN Er W rkeE

153 =1°+53+33

vt/ FAEHEY 9




T he Joy of Mathematics

id
hdd
LA4d

41X — R B R VE AR ANTE S K ANAE A2 3R
[ 1+ K42 —, 1E 1300 2 4E 5 1 A R A B
AFIATE %, B V2 02—l &
WG BMEL. SR

LEFRAT B LR A ] ——

AL — B R m, AT P(m) = 3 m W BA Fofs
PHFH 3R Z e,

HBEMRA AT W R AT R R ——

IRANFEZR G IR ¢ AELE— A 3 HTRGY B 2RI, *THAE
AR P- Wik X 54 7T e )2 5] 24245 153, HAliE4eF .
P3(201) = 153; P%(36) = 153; P*(333) = 153,

ESNE AR AR, A KANE R 5L
A 370, 371, 407 :

407 =440+ 7
370 =3+ 7+ 0’
371=3+7+1

TEARZHCE NI, KA B fe— A n
o (n=3), ERENEA LB 0 RN T
EAG . BT RIS T, BA TR, AL
IR ECE AT S S —— AT A, ik
KIRAEE AR L 34 A7 AETHSEHLIOATBY T, FRATAT
PR KA. RS T 3-8 78] KA

n hrKAlHERL
153, 370, 371, 407
1634, 8202, 9474
54748, 92727, 93084
548834
1741725, 4210818, 9800817, 9926315
24678050, 24678051, 88593477

0 N o wn A~ W I

VR, KA AT “ AR 45, s
H—A A I A S ——a R T (Narcissus) [F1%
fio 12— AFRAINCEE,  TEOCARAN I B 4 )
TERNE FE ) EAER, mAE MR E FAd
EFAN RS E

S DAE G RIS 2 AE R (Cephisus) 54k
[l e 3 LB (Liriope) MIJLT. A B 2EEpEE —
Ak B e EnalE Y BT (Tiresias) MIARFIE . S
Ui, VTR WEIA DR, T WARKIE 2.
WX —ATE, IR, oA
BRI 5 1o TR D L Al — WALy, T Al A
TAE AL T BT A

A (Echo) J&—ANSREH It Al 2o, g pE4h
Aig i —A a0, H BRI Lbkh
POHAE, RPN 2, H AR S AT K,
SR A G E A nhg . A A
A4 5 (Echo) KR “MHl= 7,

PG R TIAT N A& T BRaSs i (Artemis), b
POELENVE R LR - 2 Bl N, AR LR
FZAE MR, TRRA—RAPERYLENES B O
K 5 AN EE A AT LA A i) A A EE 4
5 DA AR 22 T Ak, JEEOR T A K
MK P B A, R SIS K T . Al ) S AR A —
Zegs i HIE . KT ALIKALAE (narcissus)o JIAE

i—*J, narcissism ( F75) XA A RIYE T narcissus.

Il ERZET 666

S IS, 666 2t — NI XA
WA BE R E . AN LS f—

666 XM FAEEL AT, EHRK 13:18
WL EE

" This calls for wisdom. If anyone has insight, let
him calculate the number of the beast, for it is man's
number. His number is 666 . " ( “/EXPARE . L
HEHTE, ar DAV B H BRI AR, Al
HH 2 666.7)

G 666 HN N AR, AR 2 A —Fh
Yk, B 7THEME BlAE. B, el
1M 666 WE-LHh— 5 mE =R, LA TR,

AN 666 I E A RAE, PR S HIX
—JBE AT B — R SO AR . R TR XA
W 2 B> BT A

HeE ot/ A 10




T he Joy of Mathematics

TEHLE B A S G BARE S AL AT AT HAS B4
BlL- M ERTLFRRA, LG4 h T RE
WA FER SR 666 B, RIFAE ; LieshAEL%
A H Ak 3 IR T BN BT F AR e

SRIM, IX N E 2B 48 A0 oA (8] 42505 (1) G AE 1) JBE
RE, HHHEUZHF DA — X85
153, 666 Wit— =AML -

1+2+3+ -+ +36 = 666

py
S,
AAAAAAAARAAARIAAARS,
SRR,
SAAAARASAARAARARRIARARAZ ARG

AR AR A AR,

666 AT T —LeET Wb (7L T

(i) 666 = 1° — 2° + 35 —— 666 JL/ME 3 M
HAREL— T AL

(i) 666 = 22 + 3> + 5% + 72 + 117 + 13* +
17666 1T 7 R E W FJ5 R, 666 = 313 +
353 —— 666 & 2 MAHAL R SC AL AT

(iv) p(666) = 6X6X6 —— X H ¢ J& Euler
KB, XAENEY], 7 1 F 666 53666 TS
& 216 ;

(v) 666 JTFE :

6+ 6+6)+ 6+ 6+ 6>+ (6+ 6+ 67 =666,
6+ 6+6)+ (6 + 6 + 6) =666,
P42 +3+4+5°+6 +5°+4 +334+2° +1° = 666;

(vi) JEULEL 666 (AT WIEAET—
5-1
ﬁ$%¢=£%—mﬁh%ﬁﬁilﬁ=6%:

0. 618033988749894848204586834365638117720
3091798057628621354486227052604628189024
49707207204189391137484754088075386891752
12663386222353693179318006+++++

7] 8% 7 (¥ /N ECRUS THT 144 47807 2 Fll= 666:
3. 141592653589793238462643383279502884197169399
375105820974944 59230781640628620899862803482534

21170679821480865132823066470938446095505822317

1% =262537412640768744

™13 SXANBIE R A — METT R K N4 T, A
PSS e s, — WA BRI AR S, 75 38 4FHT (1975
4 WD —8 (BEEERE) BB R
LT o A 8 TFPU S Xt — N . hr S AL
™13 UNE S R IR 132 R ECE 2 R = 666:
262537412640768743. 9999999999992500725971981856
88879353856337336990862707537410378210647910118
60731295118134618606450419308388794975386404490
57287144771 +++-e-

32 = 1.259921049894873164767210 /I 3 14 i (1
156 f7 8072 F = 666:
1.2599210498948731647672106072782283505702514647
01507980081975112155299676513959483729396562436
25509415431025603561566525939902404061373722845
9110304269355246+++*

J3 = 1.73205080756887729 /MK 15 (11T 146 {7
T2 H = 666:
1.7320508075688772935274463415058723669428052538
1038062805580697945193301690880003708 1146186757
2485756756261414154067030299699450949989524788 1
165551 ......

BB H/NEOS AT 34 T EU 2 Fl= 153,

IV ERREE

AL, IR AR O T E A S A ik,
DLPAAN L 153 Fi 666 14 AT IR G I SC i i ik
ok B IBCE ) o BB AR DL — D C 44 1 B
IR BT PG, 25 R B E T 2 T R )2 ) LA
By B B R AL el AR e S TR 5 )
31 H, &P =8 Ko 531, 153, 666.

E— 2N PR R, BRATRAT B8, 4
FHERI LR - R BK, X— F N EC
PHRE ISR DI, AR BT TR T 15 B 1) A 1
A, AR B FI S TR, AR 2 B R 2RI
IR TIX—HEH I R — 7 T LR B B T
YR A GV 2 W INECA i, AR 1Bz 2 T

Bt/ AR 1N

11



T he Joy of Mathematics

LR s TR B 2 e SORME, SR
SCHRE AR AT LIRS R ADATT A 30 e HIUF AT (1)
B IR ST W

(D ARG, W AR T R BT T SR
BRI, JEUR— S P FL Fm . P R 8
SRATIXFEAT WD 10 PO 5 BRI A b o I 25 (9 B A AT
I T ORI BT RIS T, SRR, A
LIRS AL U — el b AR Sh R R, b Ek
P HEAAT 2 i HHRE

(i) 153, BRA—ANERCTHE B LT, AT
THTFIRE ), EANET RN TN EE . A
B, 104+204+31+41+ 51, DR BTEEIE AR AL EAL

666, — MNELEEZEME, FEARNE AT AE
AN Soee e AR Z A B F AT AL A 25 T FRATHD
A

K, WAER TRE SECEA RN, R
TR T AR, BRATE AR, R A
ZM .

GiD) PREFFR IR, JEse R O A R G, buid 2
W, UL R AT, SRS AT H =i, XA
RI, FSEBA TP IR 2 Uk a5 5 . 25,
P22 BT | P 2R 48 153 RIEE L 666, EI2H
TE— AT G I g HAL AT “ Wow, 5k
JEIXFER) 7 BRI, BUE BRI X IR S H
TG ELA N

(iv) AN ZLI I X e 7 f5 X 4 Z AT 1
e NCSEF MR G, RITEBIEDIR 2w
LA ] b DL A B A A B v B A Ay, (R
SAR S AR R DG 2 TR EIECE 6 UL
(EST UL =l C i ST e S AT =N
WL RS RERET 6 04, BIh 666, AT il
KA S AT R DG e PGS I WAL

JFRE T N RIS X 4 Z R, Eh EE SIS
H“666 I REMIET, AMTEUL €SN KIT, i
FEVG 7 FRARBEFRAE BE JLEL, SCARAR AT I+ BV AR )
Bea g FRgee LRkl —, EdL L.

B Ea | AR ECT 153, 6660 S B
FEBEATRILINE 2 FRAKAN RS —Fp “ RIE” P
WORM, aRVPEEA T REAS B2 At T A

Bttt st — A FEAeE, ARk
R, BRI T BRI R A, TR I
WAL AFEAT 2L AR IR

HECFIIAN, DRI T . 4= W

W+ R

V) KA R, TMESE g, BUAR DLRT LR
MET, AR R BB e, e —F&
W s KGN I S MESE IR A AR, AR,
WA T IR, LR TR ALK 3T it
T AHU 153, BETRECT 666 WAT4s 1 B HA I,
TBLETATP I A BT, SRR T4 2 1/
FEEeeeee TR, &AL, e T IR
IRZRINEZ, RIECERUIEIE.

A H IR FGAFHC T 700 TRl AT, AR 2 B
FUSRMR, E 28 PR KR, FRAS AR (15—

Herh A BN 2 G AT A A SE A A L AR TE FR - -
XAV RO ) e

i) B, B, AN, FRTEAVER
IRk, ARRR, RKEARIEE A2
ENINR NS PR EPNICPEIE- &y iy e/ w11 P 1
DA T R e

V BShNE

I B R R, SR ERAT A LA fl sl
JUVFIEAR « DAREC Wit R 4nie, ARTHHCE
AN, BRI T AR AU s T BT A SR Al
HIECT RS AT SR, O — A TE R AL S e e Gisyic
WS HT o TE3E (Morris Kline) 1 €y 4222 JARD
—HPERW AT

God exists since mathematics is consistent, and the

devil exists since we cannot prove the consistency.

ERRAAER), BUNECATCSERAN A Rt
FAER, PUABATAREUEWIX AR A 7ER RIS 2
BATVFZVE 2 SN (K CBRAE N R ——IX BT B 4 10
5636 1 SRECHIIEN R, EVEAE 20 MR IR

et RNCE, fRHRE FLI AR R AT A %
PALIEEE 8

Herscte/ EAEHELY 12
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T he Joy of Mathematics

[y

1.0 (Barycentric) b5 — b H

75 A it

IR AR H S A A R R A A . TR, BATHE RIS H
HERE—T.

LHER MR ARENERRETE BARNESE, MK LA,

%A%%SW XA A L, B A BB KA FF R

TR o« XA EH AR, AV 2 50 B AL R . HE R
WIMB AN T/ — B, w2l & L. (i BT 5
I AR, FRATHZE T BIE RGN ik

FeG— FALRAEEE . RS R NI R, AT R TIIAR, §
TR P AN L B . WIFIR A AN 2= 1, TLRIRES & (00 14). 28
T (011 3) BRANE AN 14 BIIARELEIEE 11 WAL, SO ELETR 3 W . o DU S,

5 11 14
0 0 14
0 11 3
5 6 3
0 6 8
5 1 8
0 1 13
1 0 13
1 11 2
5 7 2
0 7 7

IWEMEERE (07 7). 3594 14 W, i) S,
XA BEA I S AR A (5,11, 14) M. 6T (19,23,40) W@, DR ELIRE,
WHRFINRE] (29,37,60), FfEHSLIET B4 B % T,

BN - MR XA ERERTE. PAWNESR, — Mk YH,
—NEEZF X>Y>Z, XURBHEAZE, DEREAX A BELE
2R EF G

BT R, FATARE S H M5, NS — e figs . RN e b
R, @RI Bo T LU ENE (BOEWRAELE) .

W Z I EL (Barycentric) AAFR RGN =6,

FOARBR R G B L 0 1827 4RSI, I AREUCE L B AT IXAS T AR FR R S HE T 2
ARBUUMR TS ARER B AT 22 B E O AR BR, S A3 2 20 5k in AR R ok M Do
ANEARZIEE L JERAE TAERTEE —A N Y AR, RN AR
BT HEOMER, RN AEEEIE T % ORI AT IR AL Tk, A FRATTIR T

Her e/ FAEHELY 13



T he Joy of Mathematics

AR H BT LR B AN SR DO N R ) 8, DARTAS Fn o 22 40k,
R o AR R T AR, vl LA BE AR

Sedh— NIRRT ARBR IR 8 SUASKIE T TAT R N B o AR T FRATT A 3 R
U, WHHEI=AIE, FrUBMTUFEE =M LRe e — Bt ol R T L2 HE,
=AY B E ORI TR SR . BRI T =M ABC KU, 5 P IM L ARKR 5 = f)
J¥ PBC, PCA, PAB WA LW i SRR TBR AR AR A 1, IBAXHERE — R P, A
el s — o 7 =8 BT P I ELO A bR, Wl -

(1,0,0) (1/2,1/2,0) (0,1,0)

(V2,14 00)  (U4L/2,10)
(L/3,173:1/3)
(1/2,0,172

(1/4,174,1/2) 0,1/2,1/2)

(0,0,1)
(10,0 (12,1/2,0) (0,1,0)

(12,104, 14) (L4, 1/2,1/4)
(1/3,173,1/3)

(12,0, V2N (L1112 [o.1v2,12)

T RATIXE R, h 705, BATARGE AR Ay 1, i RARFF LG 7. 31X
ok, AT AR ST A0 . BARGGE AR, 78— NAFIL = MR E AT T ik
WIPEAT R AR (5, 10, 14) 8L, S KEH 7R E2 14, WATHAR 14 P17 (B
LA G ). EFE—K, MBI V24 e — DR =N AR A i 2 =
SR (AR AN R R L P R B0 . e, DRI R R L iu it
E—AMZllE CREPRZRLE).

LT PRI AN R AR D BATT 10 ) i 2 AT R IHEIEA 2SR A E B N
BRI, AR AR ARARZ B 2 T S BRAE L S B ERE R . KR — H &,
WRAER P23 50 €0, 7, 7) s, IR ERARELL M, A RBAE R S IT AR, I
1l

FEB BN ST LIAT I J [ A, T DA AR AU AT PR . AR, TRATTIE#¢
EERRLAMAS o T T A P A Bl 2 IR T I R R s i o R ARAR R, SR ia
LML . LI TG R R 5 ML RO A R (). 550X W KD R

HeE o/ AN 14



I he Joy of Mathematics

(5,11, 14) |a)

0 0 14
11 0 3
6 5 3
A 6 0 8
FAVAYAVAVAVAVA .
VAVAVAVAVAVAVAVA

VAVAVAVAVAVAVAVAVA' o 1 13
INTNIXININENINISININ 111 2
Ammmmwmmmmn 7 5 2

\VAVAVAVAVAVAVAVAVAVAY,
VVVVVVVVVVVV\ 707

VAVAVAVAVAVAVAVAVA VAVAV AVAVAN

- 0 0 40
(19, 23, 40) Jn) i 23 0 17
4 19 17
4 0 36
0 4 36
E 23 4 13
A VAV. Y 8 19 13
.. 8 0 32
0 8 32
>z s 23 8 9
£ o 12 19 9
AN 5. 12 0 28
0 12 28
Y ava 0 23 12 5
. . ’\:‘\ T 16 19 5
FEE E R & A 16 0 24
. X . 0 16 24
A1 AT U ER o S 23 16 1
Wi — A, W 20 19 1
et 200020

AT R B 25

BT IXAT I, RHMERE 3 NS A, AT TR S, R RN
E2: mREANA FOTHAME ), EREEARIE A T o B AR 2R, BT LA H A s (o
AL, A FAR AT, FTCL, FTA FOMAS RS I R M3 27 2 1 . XA B IZ 3h
W T # T R MR A BAT R, IR AR T A AEAE.

/8. A8k A 7 % (29,37, 60) ] 5 L1 L PR et 2k iK%, ARAME T, AT T .

RIEAH AT 128 T DA ARG RTE XA 3R BN, SO IR A R T
2= 9

B AEAFE : 2001 FAAMBEERFNTAE (IH 2 EFRNEAFHEEN

E 3 AT Y T FHBRE? Yo XERRE —ANABHETHFREWAE £ 4K EHE

®SOE SN A FZE ) himtt. IANMEE W HES, EHAFLARFEL, RNTHHXES

SRR A, H WE, XMAERAELH K.

EMPBAT 1. &

PEFRIBEEM : = MA KT EAH AL —TET. BFwsezEeiat,
K, XERBARE

TR L. BEMATUERAANET, EEFLEENETF. EMATUU

%ﬁ%%ﬁ#ﬁ%’ HAHEE . FUCHETONEE, SFHF REFE). FAAEH D thRE
THXE2HE. Bl t. WREBREWERREE D — AT LR AES, om0 T e

B —ZEHRE. RONWEAZ, @AIVAT2RKEL R AREEROBE.

HOESA/ AN 15



B [ IR 48

IR R — DA S, P A 5 HEE
HRIINR, A EAREAR R R B, Bk
A, WRRNIWHTRARATG, W EEEsEi 2 AL/ 5 i
W, 3 E NP TEA 21 WSl PSS o T ML ] 24
5 ISP R AR I N A, A3 k5L

ASCEERINT « FEXT AT AR BSUEAT — e 4 a, Tkt
S HE RS DL I [R5 I WU A 2 S8 1 B B A TR, e
TN RN EBEEA B AR LAY -
TR, BER KA. &« 577, PEUR. BB,
Mz BRI B BURR, EPER. . iRTE. IR
PP BZG WA, EIR L B, e, RN B
D5 e HEIUNE. EANDNATPIEF T S5
MRS 4« Unix I ARPERAD . S0 TR W] [ 4
FHL PR EARL S CHAPTLORINE FEEIE R 101 4
ASELY F/iRe B Rl BV R AN R S o
TEAK A NPT BT RO 1R 35 i R A A A A
FeE e M ORI S E R R RAR (AR AT 2
MHer, ARG bREE “He D, PRI/ g .

ARG R R F 2 . BR3¢
B RRAEI AR Z VA, R R AR LT . A
MU RZ AL S AN FAFRsEaTosm, B — 285 [
DONA TR AN, S2br B gz S0 o ARy 4 A
ke, FE R KRR, HARAEAS) T, I
SRR, (BRI K2, ASON RN RISE 5 NP5
R, AR AT RS b5 T .

! h l “‘ -y

._J oo MRS s

-

byl b NI 116 SRS S /T S L - S
FITEE v SRS R R T 2R . A, X HLETE ] R
PR R TR K T2 ZEELS I IR R o AT n) B RIS X i
R, 3 PR B T0) 5 v 8 o 3R M IX PR e 1) AN — 2

BRI,

2R (Google) #& H AT KM A N R 51—,
BN FAE TR R A 2 AN e BRI RE . . K
B, iESRIPE. MR, g, SN AEAE R4
WHSVRZ ) 2597, RIS 2 Oa e i S i 22 . vt
ZB M TE N BB IR B EE AT . 250k BARAEAY
14 %, HUE oL, IEW S ANIT BRI, B Srfdia e “4l
PG R, AN B AT 7,

AR IR T JE ) AR 55 S B SR AOZ 61
FIPIRG A, aE R 00w H LURAS (doodle) BT
LA bR (logo ) Google "t f& i %4 B — MR UT 14 FE o

WU SSNE R RGN, AL &SH,
BORRILE R W, oS = SO S i A R 2K S AR

1 BIRBE N

| 'L...:l W @

™

!http://www.google.com/doodles
B 155 eeki@ptk 176 B4 (2011 11 A 30 B, A%, &

AR, 22515502722 ZBFR—3s. BEHm
MR EEEM B DR kiR 435 (4« ZRHKT))

T




B2 2010 F AT a4 (200052 A 148, FHmk, LRGE,
My, PE. 28, $8., F&, §3F)

B4 I RBLARMEE (201258 A 11 B, 4A3K)

R 40 2012 AEAARERAG I CRHL T84 B0, LJLv.
AR AW R RIEKRHAE LS H, thad
T T e B e SFN A RMT o A HTE L ANIE R . 20T
FEAW 2012 45 1 H 18 H, A #R49 ] 2 SR 5 i diobs
175 A Pe S [ [ S e R U (BRI 4% B i e ) LA
Ko (AP A BUL ) o AN, 2012 SERBIRIE A,
AR AR H 08, RSB IL T IR DL R G A
PEFFBE. SEReRk. PSR, RERRIEZEARBEESHEZES . B
WAL R WIBEAT P PO R W, A K SRk s A
P A5 A IR R ) EE K P R W

B TR LS 4 2 P A DT ) T I 5 e R AT

2 Bl Stop Online Piracy Act ( ] #& SOPA) L % Protect Intellectual
Property Act ({5 # PIPA) .

W orld of Mathematics | 2% 4H =

@ O

&
[

[I“h"‘u"lrir}llrl.l“

5_2-59“ AT

[
441y
Lo

gle .

5

EEEE

Google BB FAFHE

[
giydyd

B 5 34k L AATEF « @45 % % (Gideon Sundback ) #E/& 132 A
SFid (201254 A 248, 43%)

Be6 &Einsd PR BT RIR—H kiR ki “FE S .
BETRT MR E R @

LA MBI AR 2 R A By A

SRIE, R 24 I — 2o T

1.2005 4 3 J1 29 H, #HRIAE T 3254 K SCRRE »
i (Vicent Van Gogh) #E Jik 152 JAI4F . XIS UM
ELSEARC LR

2.2010 45 A 21 H A T4&ZEG N (PAC-MAN) ik
RAT 30 FAAE, A3t o BTz o AR, XA R
RS B BIERE, A A ] ABEX AR .

3.20114F 6 H 9 H, AEREARAL T v ot Bl fh R 75
(B SRR AY . XN T 20 95 [ R A ORI ST « R
% (Les Paul) )iz 96 JAAE ., S0 ZEAR 1) oL 5 A /2
flfE 1952 4F R WIRR o FH BUBR T I VRS b 5% R] DL
FIZZ IS, T BN R AR R, TR A L3k
BRI M ZRAR G, T o) LS e 22 i 1.
WARATG I 48 NFZ N, AESEE, AR 1%

B/ AN 17



A% Y or1d of Mathematics

B9 vp 2 AR L AT 30 F4Ah (201055 A 21 B, 43%)

L AR T 4000 J7 7 R T
4.2012 4F 2 H 18 H A 13 49 0 405 28 K R
MEhiE CrzAldk, R LA AT, XN T
et (BT E EAY ST IR GNP NSO A% LR
T3 s AR 112 JAAE . Ao R L i s A
LA RN TG A B TR I A KA
205 BRKT Bl BRSNS N
UFIRIbS 2 — A IR e, A B THETHA W (1 4
(ZS|7 P J =P AR A E A INAEAVS S ] 7 SIRB U~
—, PRI . RS TR R R R AR,
WELTE . RGN, Bses IR TS5, Rime
HEN LR A X BB AU . 2 A1 07 A T ARG IR
F5 B WONFERE— MRS HOZ AL, TR 200 T AR,
Lhn R Yokl Wl LR, ARRSTHEE e T 1y
RINTHAR . RUEG, AT o RS, E RS T #0 R I B

B 11 7 7 H5E R 112 A5 (20122 A 18 B, B A &5,
MRA T, FEAFEH)

H12 £9%A (2011458 A 68,k . &E Fmk . FAREE)

Google ¥R T B IEF (X4 FHE Wi« 5, Dennis
Hwang) 4 28 JF iR DNA XURJE 45 44 K I 50 JH 4F 22 2 ik 71
KA, WA LCE MR S-S SRR
WIRIAAT LA B2 N RS T AU 2 T T 5L &b i 5 D
TR BRI T M A FOFT R Ha s, B “OX AN A XU T 45
(AN B S N N Y 2> aa s At P M e St
BT )G, I EIE R R AR .

BB LT T NTTBNA, M2 4w R E.
1998 45, W61 7.2 B2 ) () 307 2 A DR 2 il b AR L«
77 (Larry Page) FIif /R 7 « A Ak (Sergey Brin) 7T it 4% il
LR INAEIE M KT (Burning Man Festival) 58
REAR, POE e AR R F oG i E—AS KN EHE
DLRIEH R It AN B B A Y ENAME T o B —A
WAL A BbR X FE A T 1 1998 453847 1 AR A9 5 1
2 2v ik Beta WOFUE IR AT, 1999 S5 AT 5 AN IR AGAE b o

Beeg ot/ a1 18



W orld of Mathematics | £ 22 4H =

B 13 DNA Sk 25 M8 I 50 B 224 (2003 4 4 A 25 B, 43K,
LB AEEIE R RRA, T B A R Rk LM AT # R )

Goigle!

B 14 KA (1998 %8 A 30 B, 43)

B15 22450424 (2004556478, £8)

H 2000 YA ARSI S IERR VL E E PCH (Bastille
Day) Wil 75 HEbR KT G, BT RS2, 453087
T USRS K IORA NL B RORILAE, ANMARA R
W (CBRAERFE R AN 200 249D, 1T HAN R ENFEE,
KIE T IR . AHE MR EIL 10 RFEZ )G, B
RSy AT LA R 7 ) — AN sl 1) R G A
LA 2011 4EFRAFLF)

F 2012 TR, B CLRAT T KLY 1800 MR M o
B IRAR R AEVE 2 B SR AT 25 AR A, AH R i,

B 17 &M<— (201256 A1 8, v8)

WHER T i 2 RSN, A A DAL .
AR B ARTT I, vt N LR TR
MBI, 2004 SELL & B R H RS CAAITAT AAE RN

PR T EEHI R XA P SR, SEE PSR
2P 122 SR —R, AR (SFR b, 2012 SEA I T 4
AR AIG, (PG N OB S EEAE B EAE, HE 2117
e WMKAN6 A9 H, MIEBEESTE IHE
(http://googleblog.blogspot.de) F4il'E T —ki 4k “Oodles
of doodles” FHIFISC, 4T XM, SO AT LA
HF I

Fionl, AT RS AT R, B 2008 TR
AR E LSRR W T L FE—— “Doodle 4 Google” (“4” )
P “four” HERIR “HT 7 BIMIESL “for” [FH ). X
S TG0 ] T SR N ) R, LR
T AR AR R 1 TR 24 /M

2011 £F 5 1 20 H A& E RS R g 2011 4 256 [F X
“Doodle 4 Google” ¥RAYRIESFILA N, VEH Jok B IHE L4
17 % B/ K Matteo Lopez. iA1E M2 T ATIHEAR KT
AR EATE SOMENBCN A 5o VR BRI A

B/ AN 19
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(c) & RA7 « 3k R L (Charles Darwin) #£ & 200 B 424 (2009 4
20128, 43%)

(2) £ B FALR B BAb$h K2 Rk ki 20 A 224 (2010 44 A
24 8, A3%)

(b) R A« 3% R (Niels Bohr ) #€ /& 127 Bl 424 (2012410 A 7
B, &%)

(h) # 4= TCP/IP Hrisie A 25 B 4224 (2008 %1 A 1 B, 43 )

B 18 &-dkik it b 3R oA L ik

T 15,000 FETCE AR —AS B, TAD TR I SR R
/N2 (Monte Verde Elementary Schoo) 3K T~ 25,000 0345,

2012 “EAR T E “Doodle 4 Google” f 8 12 2 “ Fk
75—, RAFE 2L IR EAT A PE ) 13 2 DX .
PPV S PTG 21 IR A . Ak ik i,
VERARIET “RUFNZER IR APEAT] e 220007, Bl 2234 b
BT KR PR o PAVRE IR Z T, BAIH

MEAEAL 7 —#F, &S Do, FHEINMEES 7 X
FEPERIAE AR ST . TSR E “Google” 1X
JUIA L, RO — AR, 2012 4F “N—7 L
IR, SRR A E R R R .

AR ARG I A2 Dy T e T IR R ME, 25 T iy
KA RR . B IIRAS D T fess, WalT
RZ BUE - WA BACA AR R T AL E T, th

HOESCH/ AT 20



H20 2011 4 12 A 11 B m#scestPE “REZL BEaE

K 100 B4 (ki £ T o3P B 42 2009 4 12 A 11 B &
A RBER 98 B )

Lot [0 8 25— DR R T AR v R R ek D i W 5 A Y
ISR ER . [, AR LU RS IR S A gl . 7
BN ST 2 (MR IF e WA N AN K T R (15
s, IO DGl I s TR A I A A B R A OO . 4%
OE R A BRI IS, A B R AR S IR AR . R LA
Lo T S b o

B AR A, SRS TR ARG, JF
HAESUEEr S N DL S8R N BRI ReAE 753
WKW A RIS, —eRBk CndetE 3 XE) HERT)
HAPG ., A BRI . ke ETE 2009 4
DIHTR AR e e BT A His g s i il . 4
SRIXAE 5 RIS A L.

SEAT A I AR 2 AR BB B2, R
Z AR AR RS . SRR CBATTE RS
WO LS IR R Rk, R FRAT 1B AL A A A O - IR
# (James Watson) T+ H DNA 54 50 4.7 2% R
I A IR SR A AR IO T T AR (1 R B 7 5

TR BB 2 o R SONEA FRAT R A 48 1 2 TR M
W AR, A W R AT VLR 2 ) ) 3 A R4 A
Fha R IRN WG WA TR, % il R B 5 &R
Koo WAIRFR AR SR T 4R i SORTRT 138 K
PR RN G Z A USRS R A . AL Ry

W orld of Mathematics | £ 22 4H =

B 21 2012 4 5 A 22 B ABAFLA KRR ERE 79 B 5

FOAWMA AT, KA T X428 (Large Hadron Collider,
LHC) 1EAJFURIZIE. DNA XU IESRE. Eoisk (i 60 2K)
1R BLLL S s K3 B 658 (Hubble Space Telescope, 465
3 HST) RS 20 JEAE8 &2 R 54T

TX O H R A A AR R R . 90 A B A AR 48D
ELre R PR EUE R . 2011 4F 6 H 16 HRILH IR M
AT BN, SR 7 7R AT IT A T DL R e
FSEIF I B HERE . 2008 4F 1 J] 1 HIOA SR & T
TCP/IP PpisU A FH 25 J4F, [F] E i, FH v 71 i ) R 400
B T “SYN SYN/ACK and ACK” LLKHLHi4F. X450
FAE TCP Phillh Ros =48 T (“TCP handshake”), 2 H]
IR AR 7 e USROG R, FoA X Bt A v
A HIX LRI T

RLT IR, FE. WA, B, HEFR S
R G AT & A R OUBCE R R Aok A S B H
B WA D SC R A SRR WY I
AT BRESEY AR L LY T WA H DA HLRE
e IRIZEHAT . H SRR, BT, s,
IR T R D TIFE . BURBAT B R 20
Btk BRECEMROBR, ARFE R SMH]1E 2A
%o VEJRTH, YA GI- RN, A, RS
Gralar b EUE G T - RIS D BN, Al
MR 145 . BAVCR BSOS PR INE, (HIL 2
R Z M58, Real b SO &R 515, nT DA HE R
FVOREALG ZRZAR, XA R 518 m & 5w )
M —FlagAe, IEW oL SR .

AT ECA R, RSO R SEEE AT “f
K7 ARG R )G W EE EZOEECA N, A
Bbs “Google” — T FIEC AR . ORI ichs e Je AR
il “Googol” —id, 7% 10 ) 100 H (J5) 10", il
RN HCT 1 JFIR 100 A%, Bon AR AERMN EIET5 T
JSTERLPHEL . Googol A2 4%~ %X Edward Kasner JL% (1]
{£-F Milton Sirotta & W[, J& KA %5 Edward Kasner fil
James Newman [t 3% {F Mathematics and the Imagination "P
I ot TR PR st 7 2 AR B o

Her e/ FAEHE LY 21
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'ﬁ%ﬁi 2 BEEEHEER 124 B4

22 ZRAMEER 124 B4 (200343 A 13 B, 43%)

2003 4F 3 H 14 H & 20 2878 i #1830 2% KB R
{145 « PR (Albert Einstein, 1879 £ 3 H 14 H -1955 4£
4 118 HD MR 124 4. WA h A7 5% R 48 ) Sk
PAE AN py o

E = mc’

s>

H ERoRRER, m BoaRlim, o £obid. XAMAIKA
1905 41 % DR G 37 e SCRROG 8, 87 T it 15 e it 1)
KA, W LA SRR I s N IR TS K R =

1905 AF 2 52 UG “ A7 bay”, 2 U EAME R T 5k
SRS, BARMAT AR 1926 4EFE i VLR PIFE 2232 1)
Y, IEHESE T A WIS 5

HAR Z BTN 2 B0 X RIS, o R

) TAE X B ML 5 B 8 LTI P AN B0 oy SR AT &

LEHEBE -

1. 1915 & TR AL T S IR, 2T & T
FSK oy T, ALAFEEZ TR T ) SRR 1) £ 2
fith, TSI T AT L= LA 1 AR

2. 1905 4F 5% RV AIFFT T A1 BABIORLE 2 10 0 fE, 2
T PRSI, BRI T A BARORLAE — BEIN TR Py
IS o RN IE 2 A 1o A3 BAE 3 nl LA A& I R B
LA HT I3

-
Y BB IBRERER 105 BE

B 23 B4 RHER 105 AF 44 (200356 A 17 8, 43K)

A 24 & F

2003 1F 6 J] 17 HA2 M 22 K 5L 1% « RN A - 5
/K (Maurits Cornelis Escher, 1898-1972) #t J< 105 J& 4 &4
oo BEIRAM CBIEZAREK”, LI T AR AT hi
i, AFAB VR S 3 T AU, RILT 50 TE  FRS
ANTTREMIAE . BT A0 2 AR S H0 N . AR A
T Ath 5 4 16l F ) (Drawing Hands ) S35 07,
CEFEY A AR e ) T, — U T IR
T Wi, ZATFRIEREMSA T, INE4R.

ORISR SR ) 43 (RHEOR . ER . Bk - dR
SEEEZ KN (Gédel, Escher, Bach: an Eternal Golden Braid)
BRI THRERIER, A T @K ER. ZARKER
o SRR I 2 e ] RS ) g sk AR R AT

R K 2 A4 I AR A R I AR R L LA LTI [
B, DA S T b TP P 1 27 1 (S L ot ) 45
CIEIAR R Y B U 13 P S i) [ BSARE R “ RAFERE R A0
CEFRRAT AN S PR FIC PRI FE . BT RE RS P AL il
P d e, BEAE SO RR BB, RN AL S A0t #
B o (B MY b IO Ao AT AR [R T .

PR IR VYA DA HT 2B 5K, IR BRIV 5% 0 1 Ao 2
SEIHR . R R F CAB SO B e — e e, S
ZFRATNAH . B /RG UL BARIRA TR R I 25
LRI, R AR S ECE R AR 2R AT
EZ iD=

1954 SEAEBTHT R PE2EAT I “ bR R R 2
B RAEA SR A I RN SEETE AT 222 A D
FHFIERBIRSGR . TEIXICKRS W] N. G. de Bruijin 2T
—ANRERIEE, JAFIR KT . 5 B 5 2 0 5K
Wi (Roger Penrose) #IRE/RKIEAE (AHXE (Relativity))

&)

E

HeE ot/ A 22



(a) B R
A 25 4 RAFS PR

(b) 3B i

B 26 BARGES (L5 THE)

WS T [ S [ ) 52 2 a3 T IR A R 2 B = A
o JasRX GG N3 4 AL E R SOR BT T “ BRI
Beh 7. 2B RS R IR E R, A TEAK
W A7 A ETHETREE”. 2010 SEASEMR R
i) PAADEEEIUR, R Z Y i/ RE RN

3http://paulbourke.net

W orld of Mathematics | £ 22 4H =

27 (a) %&REHL(b) RERIES (Frd) FayEH

B« 15 A8 /IN BRI B S AR i o, R T 82 % R B
W — N B BB B . Cobb K1) T Arthur [f] Ariadne
BURT —ANTMRIIERR . Ariadne 3E T 4 B, —HESE 0 L,

bR bAE T ANGERE L X ISR AT T IR IR AR A

IR e e

VRS IRIVE R ASDAER (i (5 1)) R T m=il

P BB o AEA I ZE T A b I T ) DA A 0 B

WZE, WG N R R E 2 .

LARE =M AB'C' W55l =, B TR . Wil
CHE#3A'B=A'C H 2 CA'B =120° ;5 A 1§15 B'A=B'C
H/ CBA=120°, | C'A=CB HLACB =120 .

2. NIUFE AC'BA'CB' [FAH [R5 UL ] LS4~ 10 o

3. H%k A4, BB', CC" JL /4.,

AT
@ i%j(@j 4 RFTHER 11 FE

A28 kA EREE 111 B (2004 2 A28, 423K)

2004 4 2 H 2 H A AR A 40 S0 R Hy 5 i « %
F| W. (Gaston Julia, 1893 =2 H 3 H -1978 3 A 19 H)
LR 111 A4 XN 24 SE— RN S0, JRoRkiZeR
PHEFE R T “Julia Fractal CRFETE)” Ak BHE I R
PR AL UTED, 11 28 A T TR ) i R R 407 S A K 2
Paul Bourke [N A F 007, DR SR AT LRI R, XA

HOE S/ BAEEIN 2
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r f- ! mi*?)
P g o
-t o ",ﬁp 3 AR f"’"'f <
7 I AR

—
a g v’-«.u‘

29 RARFHAALE (HHA KA Audin 9 F)

B30 24T AR PHE

98 321 (R e A AR R SR R B T 565« A T IR IR 45 25 )
fie, Bourke JuasMillR T4 KM i, FRACZ BA—AN i Y
GUIfle {H Slashdot P53 0F JH =44 (1) 408 PR S 30T Tosom 1R
M7, Bourke [R5 X — R4

XA LAFR A AR RN AR (1) 3 e 18 T 355 o, [
I TS0 % (Mandelbrot) 73 JESE K TE KB BE G Fl 1.
1 serpad n B B 43 TR B ARTT R -

Zn+1 = Z% + C,

Horh C A MRS RN 0GR, Wi B AR
B AMIME Z, R AT LSRR8 {Z,, n> 0}, PSRN Z,

(a) (b)
A 31 e e AA

PRI ARRI AR AT EIRIEAT AT ST A A AR
Ao MTEE) BRI 0 AT ST R CIMAE S .

T ) B A I SCE AR C = — 374 I A AR R T
4 (Parabolic Julia Set) FKA CLPEH] | (Basilica) B{51]
53¢ (San Marco Fractal), PEILTEARISLT 7K 3k @) Jr 251
A HCE R AR KT BB . 1 C =~ 0.123+0.745i
I 89 SR ) S04 D0 BT TR ABA S 105 B Pk Douady 1~ 93 TE
(Douady's Rabbit Fractal)

1914 4F, 35— xSRI R, VF 2 50 SO
MRS 5 T T Ik E S LR KRS o JEIRIR « 3K
4 (Paul Pierre Lévy, 1886-1971) LA IRK IR o 1875 /K (Emile
Borel, 1871-1956) 4 75 e f BA b iR A5, 5 BT o 77 B¢
(Maurice Fréchet, 1878-1973) W ZE Tl 4 9 42l ik =240
PERER I A W EBCE FWAR 2 . DUINGE 3 800 4 I AR R 4
2EIN o INFE (René Eugéne Gateaux, 1889-1914) 7E 1914
10 3 Haamak 7. AR, O U7 s E AT
RS 5 IR . 901025 44 B R TR A — P Y
TENATIT A4

1914 FERPRRNAEAL 21 %, WIRIES AR A = A5
22 (Ecole Normale Superieure, fEi#RmT) 11223, fE%
B AR, KRS T . H 191541 A, 1EX
R R, AR RS E RO IR A 2 T B, AMEA
KGR R . RR SRR, T2
NIRHS T Ao AE ARSI ULE] 10 1923 4F 12 H 9 H
VBRI 2T, X T AL R AR 2 R

S A AR R B AT 5 BT 1915 4212 1 27 H
VEEREBEROL T ANl 3000 VAR, HRIEE] 1918 4FE
KBTE, A ileR BOEAME T 5.

1 T[] ) 56 R 00 AR AT T 5 A I A7 R S 2 2R
(Pierre Fatou, 1878-1929), 273 S/ #1 sl B 18 1 s #il 2
2 2] B L R T T DUl ) 44 7 i 4 1) ARVE AT 2

O/ AT 24



B 32 BihidbFaek 250 AF (2010 410 A 31 8, BA)

534 1918 4F, 25 L IR W BAE R EAE (ADdrs
N ALY IR 199 TR SE Mémoire sur Litération
des fonctions rationnelles ({7 REGERILD) AR,
AL () TAE AR R TARK IS8, ARG, 4047 A
2R RN I A 5 1 A 2 AR 4R B 7 I B T
TR HRRAV A 27 A E S22 D It A — LS AH DG
WG, A DR S ik 2 A 1) P IR T e S50 L 2 2K TR A8 U 4%
ke BAh, TR GRS AR KA 2
FOLRMWAEL . EHE 1975 45, 483 B 70K R M
TGO b, A TR — 2 s, KRR TAEA 1S
PLAZ B FHAL

AR IRAF I AR 22 2 25, TRk TR R 2% e 22 Jah
IR F [ Peccot TRFE (Peccot Course), 1932 4E 7532
Pl B o 2R 2 B IR Rr i 28

2011 4 ik [H B2 5K B0 P 22 5K Audin 72 1 3%
MK R 1 — A L 3 Fatou, Julia, Montel: The Great
Prize of Mathematical Sciences of 1918, and Beyond [
WA NI RE WA RZ A G
CIRPSVIR5a

FRATTCAAR 15 23 T AR DGR — L8 AT R 25 AT

I3 IREGUAS 28 T IRACTE NI R R A S ke #HE )
TSI N HT e BRAE AT 3 T a0 I HTMLS 80K, A7
— AN IR G B AT AT LIGE R B A BRI AR A

BRI G NS0 AR NSRS, 3
ANAE 2010 4 10 H 31 HAAG TN L& HAT
AR HE IR KT & 4 b5 (1760 47 10 H 31 H— 1849 4
5 310 H) #EJ 250 4. XA AT 1 o dbw 1
ZAE (PP

— B b X I B ER R AT TR AR . S
TS AT 1977 F RN CR AR TE L) —fir,
W28 25 o th o MLl b S “BOR” TR ETE .

48 http://juliamap.googlelabs.com

'VVomhﬂMMMmMmsﬁ%ma

B 33 ik o 3FBEdk 553 A4 (2005 54 A 14 8, FXA])

2005 4 4 H 14 HA G KAR B 2 51 AN 22 o 0k o
457%¥(Leonardo da Vinci, 1452 £ 4 J 15 H -15194E 5 J1 2 HD
W& 553 JA4E,

BAVKHE « R IARE BAVINE D EEIL « 575 %055
[T iRV E R RSB (N EATTIR € S ] 1R Y MDY & Sk 3)59
A B AT RE " 1 (YRR E N (Vitruvian Man)
VLI SN TSY (Mona Lisa) .

MRS LSBTV N—HF, 15 « SFar 24, ik

A 34 FipR 2w 5
(ERE I 2w )
( Isleworth Mona Lisa ) 5
CE ¥ m % )(2013 F 2
A, it “Fmm S Ae
&7 kR, it FHIUT
RN ESHT, THRAE
FAEFEALH 2012 F 9 A H R (LRIEM « RIMT ) Lk .
A HAE, SR At B ARG A ) )

Breg ot/ BABEIN 25
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B 35 ik « 34465 7 N @4k (Rhombicuboctahedron ), JL-T 474
#y (b s )

B 36 ERA—BART Lo s G RAT

BARE R FATATR 0 S, AR BAIE 7000 2 501 FFi b
(IAEZ) 5000 2 50 vha] DUE AR 627 3027 il 2
BUblk vt AT B S HATRIR RN IT . 18 « SR AT 4
B 5, mHIm AT Al R HH A A2 2 I A 7
KRB0 Z M FF) (Luca Pacioli, 49 1445-1517). fi i
TR H] 1509 47 H R (26 L6 Hil) (Divina Proportione)
— AR
K e SFET AN R E LA AR, X F EARAT
BBIUE . Sebr b, DUBAT A AR B 5 2 )5 K5 5%
JURTR SR B HAES) T o 38 o Z3 T EE A Bt “ KB TR AE ah
BN, B DA RECEK.
ORI I AR CHERF S Y F CSEYRIEYE ) i
TrIRTELL A, AR TR0 I B v B e Horp

E5

NAE ST B G BN LB ek ), X (SIS )
A I NI —AN R K T C4ERF SN (Vitruvian Man)
JEAR SRR o 2 A K ] o 4ERF BB (Marcus
Vitruvius Pollio) ZEARMI A3 CHESLT15) Hooxh A 44 bl A3 A
TR R BESEMAE . IXAMFREI ARG 2 A,
B R IAE SO — BT i b, PR 8 ] e K A ST
RS TK R _F.
P4 o HIL 2R
J5-1

— 11=0.6180339887---.

AR LRSI Bl R — S B K
RFAEENEI . il ARRAT 1058 5T Bom bE K 78
Lt — ok 16:9 8% 16:10, TALFHTIEMH M E, RIH
KR LT BN 1:0.618 A G . XA Lu ] A A0 3 AN
AR EF i«

WS — AN ik b B B . AR ik
FHAAVER, LRI BIR B II ERE 3, W
T7o A PR B & oy BITE S 5, B B R 2R 85 4 U7 T
R o

] S EE K R B HE T, Wl & oAt RS

0 13

H37 By e’ FER—MBYABCDAFIEL

‘h‘m
/

H38 By “ked” 5554 (HMasnFk (BALSR .
Z “wHME”)

L)

HOE A/ AT 26



D UL PR b, g F AR AUHTh T B
SR BKBH W 45 A M B I AR by =N UsRIvsE Aot
He A D,

YIS, B e, LEFHE” Ok
SRS PN EE . B GE N GINTIN\ 2 “THE o E
ZH AR AR S = AR, =N
PR F i, FATAME N = . BA E— XA,
HORRZARN L, R AR e B DU RS AT,
FHHWNZALE, & FEEn#Z 85" BNy “F
AL, IFANE O AR, X DA 7 A 8 4 4 1 L A5
(R4S ST LA B p o 3R S8 AT FH KA B 45 5 1 L
EREFCK AR Ja LR B4ty 2 L b g

REMnsE 73, PMERAFEAK.
—MiERELE, dRXLFHFRE.

|
|
Bl
|

= &
e W e B

R/ S R T e 2 Qe AL N B RO

L
C

i

cal
BN Y

o
&

<
4

& =% D b B e ol I B AR
i PR IR A g

T RS AN A TR s

b
% 0 e T = N

ot

1
&

A 39 (B a ) 2 EIN

SEUMATHT EEAENRIETUS L PLERHBE HE N (B
A Fibd) (2004) (B IHARHERE)  (2005) o

% http://www.google.com/mars
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A 40 FAARBER 151 B (2006 F3 A 13 B, 43%)

2006 £ 3 J 13 HARHRATRAS AL & 5 BRSO KA v
FUIK o 97481 « B/ (Percival Lawrence Lowell, 1855 4 3
B 13 H-1916 4 11 A 12 H) i) 151 JH4E,

WA I B U KA. KRN TTHE. P RURT
1876 A EENV T-0a s K22 80 Lol AR B2 ROKATE « Ih iz
LR & (Camille Flammarion) [FF5F (K2 JE XK AR
AT ARG, TR AN IR I s s e g 7 56 [ A
Z2 I I A HE 735 K (Flagstaff, Arizona Territory ) 37 T
WHURRIL G, TR KA. Ml T K KA RTEL,
PEH KR EAANEAY CREND R

TERXARRSRAT U H, A P AT 2 1 Ay 1k
— R PR SRR IR A TR, KA Tk O,

% R AR W AR AR PR B A ) S I AL AR I R B &R
WIWATE . fEPBURILIG, RILCHGEEXIUTAE, AT
1930 ERF| T F4E (Pluto).

;%.gi 7 Unix B 8452k

Google

[ 41 Unix B 145764 (2009 42 A 14 8, &3k)

2009 4 2 H 14 HAHEER 00 7 MESEA L
INEF PR T BRI S DLAE 2 Unix BEVRRBR RS . 72RO BE, XA
RS, TR IR RS RS 2 P R A OB &

Unix ] (Unix epoch, Unix time, POSIX time &% Unix

v/ FAEHE 21
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timestamp) 2 UNIX 328 UNIX Z el H 1) (A % s 77 .
B0 3 I B FR fE P (Coordinated Universal Time, i) Fi¢
UTC) 1970 4 1 H 1 H 0 [ 0 4 0 F2iE 28 I 46 A6 45 6 B2
MR EL. TS bRk 2009 4F 2 H 13 H 23 I 31 4y 30 7
CRIAEZE A 2009 4 2 H 14 H 07 | 31 43 30 #) 1) Unix
I T 12345678907 SXMRAGHETR , 2EFAME MK I 8],
7t Unix 235 _EHi N fir 2 date +%s” 1] LIS FIX MR R 7R

2009 4 F1 16 HBIAF A 22 iR B 20 & R e faf 22305 5%
WA IR R SO AR 22 5 e BT 522 « $ 7 ( Christiaan
Huygens, 1629 4F 04 [ 14 H -1695 4F 07 H 08 H i) 380 JH4E.

R — AN B R 0 2 A S AR B R Bt U I B bk
1583 Inf, 19 % (MR AL T 42 S5 v, RIESh & h
NI VAR Y B o O T 0 i A S PCC T 7 |
76 1657 #1673 56 Ja k3 (HEBM) Al CERA I BhaicH T
B BRI S I JLATIE R Y. 25 4 1) g A A 2 2 B
A H R 11

BT B k. Roe L. Bk

B E.EaEl... e

F 43 & TR T a0 BhE LR

A 44 2237

M2k, Ab7Ed? bt 4 M oTiikg 1657 R RN IR
P (Tractatus de ratiociniis in aleae ludo) . X &ML
AR — A BRI YR T E S R 5 2 ox
R AR R R R . TR R, T IRE RN S
HOXAEAE . DA E SRR T o 9% AR DA A AR IRk
OK. HEE M A4 A A AT )E 2%, 1672 4F
T4 S0AT B 47T L BRAHAE, I 1) ST JE 24 MR IR B
R TADECEEER, T UGS T 0 R

HUTT M 24 55 RS, W50 T, W R D6
RILZEFN ) A 2 . FR 8 — IAE 0 T L3 L Ay 22
L, BTN GRS (Oeuvres complétes de
Christiaan Huygens) W, iR D) sz 2 11 25 145

A AR R BT 3 7R LB i v
S L S B H R VR TP I T SRR S I =il .
S R I B .

C

B 45 ek 2 3€k 1580 B F-224 (2009 44 A 20 B, PEXMK)

o

20

s

g

™=
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2009 1F 4 H 20 H7v b E 20 &3 A Hh 84 50 R
EEFANM . (429 4F 4 F 20 H -500 4F) HEJR 1580 JH4E,
M2 JRAEA ARG EH LS — A E AR AN, e
ANERIAPERERBAZ — (BHEZEA. ILTFENAS
W,

EAVRAAE R R C 58548 d LGRS T 7 Tkt
RIS

T~355/113

RHAEIR S 2 7 = C/d T RISk « 28— UK IR S 26 o f)
RSB B NEUS S S A7, 73 AT 3.1415926 51 3.1415927
2], JF H B UAR  EE 355/113 CHb 3 AR HL 2055 22/7),
R

355/113 = 3.14159292

HERA RIS AL /NEG A N AT M 2230 15 ) 2, i EL LR 7
1100 4=,

B b, R B R AR, b2 2 T LA XA
9. HTHE R SRR e AT DS 2 (3K P T 45 AL 14 Pl
— PR T BTy G b, EE T BN

“Ez o, BAARZ, BEF—, EAME. B3,
k. L EF. REFEZAE, SRFE, KABETH. K
K, BHRMAES Mz, FFFEEX, UEAE-0LH -,
AAAHK=X—REt—LRELZE-_HLL, W=
—RWU~t—4RENEZDARL, EREAZMN_RE. %
R, AE—E—1+=, AAZ8L+H. 4%, BAEL, A

T E A,

{
H

TEIE) | AbAn & Ah 5L R reo
!ﬁg. [ﬂ;%ﬁ%ﬁﬁﬁW%%Wm
gl [fEagni iy
28| londmer g
i i = ¥ | BATAX T { ¥
FAd I ERE S S R
s =@iTI=E AR FE e T
HREL
7 B DA e Eaee i
£ e Rl g g
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X p =128, HESRMT S EIrER T —
BeT LSS R, AR RRIE A SE,  SEis Y A S O A R AR
(James Stirling, 1692-1770) AL7E [ —AWAK, 10 H = A 2[R
HIER, WA SOEEHCE AT b 2 1) — AN A -

n!zxﬂﬂ'n(ﬁjn .
e

sz B ARE AR 2 2 1 2 S R R S g e S R LY,

EPES E N NG e S NN WIS SLINEE DR - S 7

1733 4, MREEIARPA TR AR A AT VIS T
LR HIE n BT IE, IR

Lo | n)fl ! )
b2 1)
DU b(n,5,0) faiiC 4 bG) 5 30 ik 3R R A 20— L 15
VR 5133

2) \azn b(%)

n 2 L
bl —+d |= e .
(2 ) J27mn

A _ESCRIEE R, I A8 TR A< SN SRAN (1 o A i DU A
FIE R AR RN, AR D)t REAT 3

X 1 c n
p <—|= bl —+i
( $J ﬁéi&(2 j

n 2
2 2
) J’zf Jon ¢
B 2 (%) 2 M

R

2i
2cdnsTE<e
n

2i Y

= ‘[_2; ﬁe’x” 2dx

By LA A5 B R AU sCAE R A U L T !
XM BRATESE S A 2B — AN S . I
O RIAR B AT 2 B3 AT

PLEFZETHE T p = 12 WG, BESCIhtxt p = 12
T ST AT, JE R R p 7 12 U T 21
GINT, A IR AT I IE AT BAES B T AT p M. IX
JE AR VR AR R B it i ke, i HLZ DA I00 43
A PR R 3 A (R QA 3 HHOR 1) o AR IE RS S 1111 (]
ATV SN TE XA 45 S LS A 53 - 3 o O B

[HREFE - FE RO RREIR | LHEILE EX, (=1,
2,) RANGH G n Fo p 9 T 0 A7, MXEEN X, EH

A IE s N (BB ER L)

X, —np 1 e;;dt.

| it )< g

AL R ST BORGETT B e, 2 ) I RS2
SRS, RIAA S DR R E B, TTTAE 2] B EA 7Y
AT, EHOIE TR e e, B
AR, AERR S N S E A AR AT R R B XAy
A BT BRI BT E ) 25, A MAE
AT AT E B DRI AERESE G - R0 i o0 i
PR B o B2y ST SUEIC R REAR D 1 B TR T
URAH) MU HERE (K, DUAR R URAS R 2 4 B A
2RI T A G R, BARZ ARG R B EEISE, A E
) BT K D SRR A — T i DNAXUR Jig 45 K 1)
KINE 2 — AW« iR (James D. Watson, 1928-) #EAl[1)
7 (DNAXUZRTEY J7 5 i « “Science seldom proceeds in
the straightforward logical manner imagined by outsiders. (F}*#
R IR D 2 AG TN DUIT R R IR R I B T 24 5 P2
Wy AT

MBI 4E AL AR B 40 17 CRZAE 1770 4F), Hrif
PN T OB E BB TE S, RO B E BB
M AL A 2] T HAREE AR, AR
T TG RSSO, — RN E LR,
FEREAH N BT I, TR PR A # A7 IR RTB A,
AR T BORGE T 27 TR BE IR 1 JE i o

HESEIRAE IR A T P W T IR IR OB, A
A IFRAT BEREBUX A R IR 2 Ak o RRELIB IR AS T AR

Her st/ BAEHY 38



A normal distribution curve
19.1%19.1%

-3 25 2 15 1 05 0 +05 +1 +1.5 +2 +25 +3

X-axis: standard Deviation

Bl SR — AT

HIFRATT AT I EY, R RAE TR ARG
R, WRNG 2R LA IS TN E . IE&D
AT CAMBRAT A 44 0 IEZS AT A8 2 I th R DO R 7>
AR B, FFBATFEGEV 2, TEHGR R ZE T R
St T 2R A de 25 B O A4 RS e o A i) EE iR
IR T T AN I T AR T B 24 ST IE 50 A (X T
HETREIAE TSk EWE? XA R/ IR IR A S B -

=, RIN_FFE—BESTNIRLET

B AWM A S WAL (Leonhard Euler, 1707-
1783) P % $7 7. #) ik 4% (Adrien-Marie Legendre, 1752-
1833) A, fege Rk AR IR IR ) Al 3ot ad )
by VAR RS R RIS AR, TR R R R
WA 51 e AN, LA T R SO A b2 ()
MR e A IR RREAE FATHAE % B VF 2 K30 B i) .
JUAS ST ) A F

*LEMARERKMEAFHATE, B THERTI XA
HWZHMEFET B, FEREFR, BFK
e i B i B A T K AR B 6 R UL B AR T K
FEMAEWZATHE,

*ELEAET AR ANEELS, NERLER
¥ FEmKE.

i ERATE G E N EM. TEZELNEEMAE E
By — S UL R B .

TR AP A 10 ) 7L AN e B K (1 2 K
MW TS s by UL RIRSORN, WA T
KAl 7 ZEAT A . AR AELLET, A& e
LRI, TR RS, 2R AR
B LU I AR B 5 v . ARG Z BIS EIRRIE, AN
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$hikss (1752-1833)

WSz B L N[ TEE, A — B H AR 7 5,
B2 7T A4, fEZFER RN B 2R s
BRI FEEEIORAE, HN A R I B A B 7 i

PAE3 R i i, B Al EL R0 1) H bs B AR AR JE A
LML, B — SEAR DG R ] LU 2 Ay, i i i i
DA€ CItAEE 32 DY (HE A NPV Ih = SR Y EIp
UL R Bf BRI - FAARAS TR o, -, By s
HAETATT LR x, -, xp, y, KR Z AT 2k
L

Y = Potprxit - B,

Dy 3 e 22 2 U I Bt SR At 2 KL Bo, -, By WET BRI
PR A SR T T

=B+ Bx, +"'+ﬁpxp1
¥, =By + Bixy, +"'+ﬁpxpz

)

Y, =By + Bix, +"'+ﬁpxpn

R G — AN UL, 5 n ZDWIEHE, p+1 AR, W
R on>p+1, WA BN LML G J7 PR Tk ELEOR R DT EL
R A7 3 7 397 R P AR 7 i S e el i — e g, 48
n NI A p+1 AL, SRIGAEEEN LA T REZ PESR A
JE IR — AT R, NTRE n AN TTRER T R A 0 p+1
ANITRERITREAL, DRI RERESEL. X TEIR A
—EGE, (HRAG TR, TR RS A B 2K
BRI P AR AE S

LA SR Aigp 2 M i 75 R 1 T A B ) AR A 7 R A
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ANIE, XL R B Z RN D, LR fe b R
BRI T o R EME RS B X A KA, Y
ISt R BET X 28 [ A R ek T 6o T WA RFAIT AT
H, BRES A ITRBOFAR S . AR RN ik
BiLAEAE 1805 AEAR N, FEA AR MR N I & h AT iR 22
BT ELBT A T R B AR R 7 A

RRRE=Y (WNE-EiRE)°’
FATRAR ) FBERBIRZE T NI S E

[3: argminZef
B =
) 2 (€)
= arg;niDZ[yi —(By+ Bx -+ ﬁpxpi):l
i=1

BREAEAE R SO e IR O RS T L .

* N R AFIR E T fa N, HEAN TR
EZ LT — P, AW IEE - REREE
AR 3 HL L

*TEPRER RS ERELET RS, TELEHHA
.

* /N Z AR DL AR B AR A

X dRE e, HERR « BREEAE N 0, x,, -, x, A n R
R, RO RNRZEN ¢ = x; — 0, &b Rk, RE
FWN

L(O)= Z":eiz = Zn:(xi -6y

SRAF O AT L(O) iBE /b, IELF AT
__ I
x—nig‘xi.

BT HEA R A AR5k, 1A E R
R N s o e L g o R DV R e 1A
W T S/ D R R, BT S D IR AT L

RN TIRERRZJGARR R TR A%, IFf
AR R T AT SR R A . AN D s B3O A B
NIRRT T, XSO B AR, miiE
1809 B AR T fi/h 3%, JF HAFRH C B2 AT
B2 H . W T MT LI T, IFAERE b
A B N SR T VAL, RTINS A

fk TR Rk, BOR MANES A A TR R
W, BT WL gD CREA L, BRI, AWE
EEEZERE AR, B LS R, Xt

TIERRZEA Z R, TR AR 0T, XA IR
Ir AR B8 I B A Ry o b AR SR R 1 e SR,
i S —JEAE R 2 BT BRI Bk 4, HE ] 9038
ANGEER] 5 MR AL T 4T 3 J5 R 2 b Dy o7 U 2w e
SEDUA T AME B g T IS TR Tk, T HAT RN =R
AT ) JVEAR IO LA, 85D I RAT ISR T —H
It %],

TR T RN AR, IR A AR RIE IR
R, A IEAAEGRZE TS T H O/
Mo, A WIER I ATA B ST T o A R AL
M WTIEIE R AT I BIRZE T2, AT ik e —5f
PHX L AT e ?

M, ARES

T AT IR B 4G S0 H AR g

AR A, AR R AR A, SR
A A SRR ZE 70 (KA

RIS — DR 22 WP 28, W AR
VLR IR 3027 — B N B d R IR R A, 31+ )\
4, RICEMRERL R T KR KR35 & 20 Hr il
S, TN AZ A SR A B ESCHRE RO R 22 RO — AR T
e o FRAVTAE B Ak B e 2 A S 28 o R v
TE AR R AL 00 U SR B RS T BRI . B
PR . SEARCP R ), EELATAE, TR A
filet BV ERE N o SR 35 10 45 B ) LA R S 1 5L
P oA TAF e ok 18« P& P A BE B 18 22 1 2% IRk A
EREMIRBER DA ? SRS I R AR BRZE 170 A A1 B AT
DR 2

IMAIEAEADE 44 10 (T A R IR GE D
XFRZE AT — L E PRI A, A
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* 7
£ TR AT
* KR Z BRI, MR ZEIHERE,

FHRCH IR R, LRk B4 25 4040 3 B R M A) KT 0
XFRRI3AT, MRS BB x| BEINTRIRD,  IX AN 0k
HARAF A H .

VFZ R ICAFMNBUE ZFIT R T - R0 22 70 A 22 1 2%
Ko FELWT « 22K (Thomas Simpson, 1710-1761) JgiEH
THEXM— . WIEEH 0, W x, -, x, 45 n KA R,
BB ¢ = x,— 0, FFIARTHT=(Y) x)/n
it Higxhe=Q" e)/n. FUKEWT, *T
WIRH— ARG, A F L -

P(le] < x)2(je| < x).
Wt E . (el ML T lel SUMERBLS B k. SR mix A
TARMALRE, (IR — A — ML T, RIS
(1461 JEE PRI B T AP O LA«
TE 1772-1774 4510, frpIy i In NS 7 SRR ZE 93 R
HIMT R BRI 152 40 R B A0) A2

/" (x) = mf(x).

y

FERAIRE S WL

H AT SRAG 23 A1 b KL
f= %e‘m‘”‘ . )

SRR A 5 5 R KA AR A Bt s 3 A o
y

m/2

FEF A0 IR £ 5 b2
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PUIZAN bR B iR 2200 A1, R R 0T T 46 2% 18 ] ik
T 45 R AT AR AN S B . B R AT DU A
DUH307 3 SO, AR PR S A5 At v 1R D R ERAR DL 37 Ak
AL RS o A2 A1), tH R SR RS
BUG I AT, B 12 7, AE RS EhTE. o]
JEIETRXAMRZE AR B T — 2 52 )5, B
WHEE T EAR, RS M AT Hgs A,

EUA=E R TTIPY R 87N DN BRSO R R R T L L

M i), AR EBCEH S, SEETR
IR R XA KA B AT AR S SR
PR3 AT BRI, oy i i 22000 2 Y BB A TE VR 22 23 AT 1A Tl L

AR R G 7, e Oy Ko i R A v
SRR RN 5 B £ S5 SRR B K P I 20
M, Ko B0 UK (Niels Henrik Abel, 1802-1829) X 4ih
VPR « AR B —#E, LR EA LAV b i i
i E B B (He is like the fox, who effaces his tracks in the
sand with his tail). ” IATHECE RIS G2 (Georg
Friedrich Bernhard Riemann, 1826-1866) F1 & Il 3¢ (Jules
Henri Poincaré, 1854-1912) FR M E 245 b 6%, MFR H
SN BV R R S0, B A S BERAT
PN I ERC X BERE R e U 2
SHE A ) ) SEH TN 2 L, iR e K b
AT R S0 “H BN, AR 2l B H AT IR
%y, ORI BCAAE S P N T . AERZE AN
PR AL PR, e T A AR L 16T PRI ik A L T RE LR 2 I
o)A, HAE RO BOR G v A s B PR

T N S RS A — AN F R B . 1801
1A, RICFEFARIET « B2 5% (Giuseppe Piazzi, 1746-
1826) RILT —BUAR IS MG LEE 8 S5 RAERES), XL
TEWAERANE (Ceres) [M/AMTEAR P HIL 6 A2,
LB G TR BT N T Bise, VAWM. 1
TR AT B, HE AT R ARE, RO S
Toik s X BURT R A H RIE AT A, XA AR B T 2%
ARFIEMHE R w2 O 2R 2 BN R
Ty XA A G R T AR ATE SRR 1 K A R
BINL T — R BB AT LE TR T, — AN 2 it
SR T AMRRPUIE, JERUE T AR P LRI [ R
o 1801 4F 12 [ 31 HAL, 48 [ RS b+ AT (Heinrich
Olbers, 1758-1840) =i il 5 AU 0] B, TS BixT #E T
K RT . RIRAMFTEL, eI T !

e A A PR OR R, LR e 0 I AR 45 R v S
M7, TR RE 2 A B ST E N EE LRl AN
PR, s R AR R ARRE, AR L R KRR
F A B . LR 1809 fF T RATHL E G T A K I H:
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BORJE, AR TTE AATT AR, LA KB A
2 WU DUIE S URZE AT A S 1 de /s —3feide. TRt
TS IR 22 0 A N IEA AT AR TRATE G e 2 e
Ht B (KRR

BEAEN 0, 10 xy, -+, x, 9 n POMSLIEAE, BRI
MR TEN e = x; — 0, BRIRTE e, (EFLRRECN £ (e), WM
BRI MR n MRZERBG MR, dA

L(g) = L(a’ X s xn) :f(el)"'f(en)
= fx, = 0)-f (x, — 0).

LR BTSN VUM I, T2 R L(6) 3551
B 6= 6Cr--.x,) {0y 0 Kt i, B0

o= argmax L(6).
0

BUAETRATAE L(O) FR A REAR IR B0 KL, 1T 75 0 0 4 4 6
FRABRASRA, T o S0 s s T IO AR IR S AR, XA
JUAR S R G T4 K 945 /K (R A. Fisher) REGuHLA RERS A
e (N Ve /S pa S 7o

B F R (George Polya, 1887-1985) i « “ZEpk
N MBS, weeee PRI St — MNP RIS K (To
be a good mathematician, *** you must be a good guesser).” [Jj
S bR R RIS AR . R N ORI ARy
AR, AT AR RE L L, TR 7R AL T e 0 )
RA o ABACHEA o) AR K« DR T ARk KK
HN A EAR L E— AT, I FRAA A ARG T
TR EE N L AR L P L s v AE A el
1 RS

RESHSHMBAUAMGIT = BERFEHE

WG m LR R LR DA, BT
SRR BRI AT RS, AR BT VT IEAF 2 AT
O=x. it N HBCH BT SRARIX AN RS, EER] GIEW]
AAE, JEEREEHD T ITE MRS R A, LI A

MR A 2
f)= e
Lo

e, LA A% B BRI, o) Bttt & N R iR T )

HE s, T A 0 A B O A T4
HT MRS R X T b s i KW
W e AT AR 3)], T B2 ARABER 2341 N(0,07),
W (ey, - e,) B

1 &,
2roy P {_ 20" Z‘e" }

FEE 1977 FKATH 20 B ST AR

SRR B K, AT D e B M, X LT
R SN ZIRIE K

e T R 1) e /S IR N T LT A G U A I
WERRUR, R I Gt S BT Y T\ A
HITIAR G 2 T4 o 175 Lk A d /N — VR I R R
Hr, BT HEE S FALR TR SRAT e SRR 43 K AL 4
Uijo AHLG T4 ik4E 1805 AR4h Hh I d5e /N Zafevdififiad, iy 7 4k
FURZE IS /N B BAR T = — %8, i) LA
FREER TR OAUR A VE (1 AR, SBT3 22 (R MR 35 5
ST, E AT AT DO 22 /N s kA T e v B
T o MK I AR 5 R S AR, T L2 23 At DRk
Wl ied 4 A o Al TR A I R SE A T IR E
A TAES IR R Ze vt 27 R IR 2R o ey I
SRIDAYiEN N A < [T 1 R = A S 2 o e s wh
TE, DAut WA AR E -Gl 7B ORI FR A AR e
PR RIS FIAN A F ot LA IE S B th ok el &y, iX 2 LA
N (P e MR (i aw oy g U M=

T b LR SR AT AL, AT R AR
fij B HH T RO MEN (first principle) H AT @EMES . mlly
BB TUER “ S KAURAN T R i S AR R ARSI
FHTIERZERMNES S, SRR BARR RIS, 1
A RN 8 EIEA R DI NSE 2 E I, R
SERIAR RPN T 2 e — AN EH R, 2 TS S
TR A AR R TR RIS« RO ARSI 2R
R, HEHRRZEDIIRMNERS AN kodk, NHETESY
AHES H RN T AREFN ALY, i B R/ I RERIRR
SFIL R IXBAN T —ANS A SR ER ARG (R, @i
ARSI AT R R 2 A W AT L R B e ?

T ST R R )5, PR AR AT 50 T s ) 1
PEo Frlhr T E 2, 15450 R RT LA AR 8 7= A= 16 17 471
SRFIAE ke, ST DUBE DL T A D R 22 0 A e A, 0K
M RGP B AN BRI R, il b
158 22 I I 25 23 A S R o b B e DG ke ok, FRH T
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TUIRZEMERE o AR i SRR ZE W AR ROV 2 /N R &,
DU 4 i Py oo B PR B, L5 22 B BT 2 AR R 20 Ao
1M 20 tHEAL PO FRGE B — 2D A, X AR B A3t
THEZ B SCRE . DU AMERE N R nG, w0 7
FRVBUE A Pl 7t T AT B Al v i 3 U 1 H XA S 2

Ja e AR, H O S S TR A AR S
AT I ZRAE B SR BOR TR, A CAKE R AN, B
s T SENL.

FUb, BEESAMIZR S HRARIEE, AR
ZENHRHISL T H R AL, IFAEHEA - Ut LA W b T
Y, HEALG RS RE, e DR
A5 1 AR T AR, O IARGE T A I R T
TR,

FEFEANE B DAY RIS N D S, Bssah.
YR A DTk, R0 A e Cob B B £ R AR
By, mirie MR ZE ST, BRIEFIE. B
AR IAT IX A G T, 45 N RO 44 e 1 ek 44 B
D] Ay 75 7 0 v LN, T DA 24 I 32 R A Ry o5 7 4
A s MR E, T CAZE A s 7 e A s R
NHRE g Rt b 37 - i a0 A o i o [ 1 R0 55 e 3
B IS A — R LA R, MBS S KRR « K
IRBRATAFIEA LR V2 B232

Many years ago I called the Laplace-Gaussian curve
the normal curve, which name, while it avoids an
international question of priority, has the disadvantage
of leading people to believe that all other distributions of

frequency are in one sense or another "abnormal”.
——Karl Pearson(1920)

AL R AR SR A AR KR, 1B
AT RVRER JeE 2 B 22 A A T R A 1], Ay Sl
ITRIRIE S IES M A, IR

IEAR M AR R RS T, T A D 5 22 0 BT v
JRz AR, SRR AR TR R ZE R b, R
THATHE A ARB E AA  BE2A 0 (922 F TR, IE
AP AT WA IR 23 AT (/N ) AR A A 2
R IR KW ?

F. HRERAL, HEEARR

FENIER AT G SER AT, BATRZ P b2

'VVomhﬂMMMmMmsﬁ%ma

wENE B RBRMHEF-STFRHAIT

Probability Theory

'r:r’r’"'_f.»? > HH =1
{M. B Jnfz[. K

ABAG 5 E (ELRBE)

o, VPR NSRRI, AR E S e B
REE T S T LA EAR IR N H B AR IE A A 3%, M
AT LW iES .

W FIEYMEN AR T T 0, SRSy TR
Wiz, AT RIS TS F. 2 AT EI,
T AR FURAT A, RO R AR R e T
NI A A E AR FEER IR AL 5 17 5 SR SR BT 57
TIFTURIN,  RUROA—SC4 e R e &, AT
g AR T IEASD AT T, AL N R EA A0

IR IRSLIFR Sy SRR W2 MG K, ARTIEAS
SRR HHESE S S« BRI T Wi R BIES A
b/ VN WY i i E SR /S A L AL VA FWNEY e e
FARY « FIYE(Paul Pierre Lévy , 1886-1971)F1 5 78 « 7 (Mark
Kac, 1914-1984) #l%28iit, 15 AT T AR B )
YIS N, BTGk . g A BN S8 IE A A
RED BURRUT T L R A L 25 2 — AN IR e, ok B A
H:R) PRV

R IR A5 A A0 R T 20 B DA (V) 26 T, 7 2 e IR
PIMER AR RN, AR ANAEECF AR, A T. X
AEAE B A AT BR 13 PRl 223 0 b PR TR 2D 00— e BRSE I
VR R AT AP AN 80 14 7 51 SR R 0, YR — 4k MR
H— AR TRAT R T IES MR T H, X4 B A0
PR . XA B BRGRTF I, 1 2 2R 2% 5 R 22 M
5o IXACIEAE AN 2 AN S, ok T AT
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28« B (1792-1871)

IEA IR — 4 I . B F AP ZATRIN - 4
SN IERS . FHA YIS Z AR (Edwin Thompson
Jaynes, 1922-1998) 7EAl1)44 % (B IRVTIESK) (Probability
Theory: the Logic of Science) ™', % T DYl LA AN
RNE—— IR AL, 5 TR, LAk R —
FPYS MR TR

1. SHTHIHES (1809 )

S A /MER IR BN, T UG R AR D AR
1 H A A

RESHSHBBAUAMGIT = ERFEHE
WEAEN 0, 10 x), -+, x, K n POMSTIEAE, BRI

MRIN €= x,— 0, BRI o MBIEREA S (@), W
PG RN n MRS, 12k

L(e) = L(e’ X s xn) :f(el)'"f(en)
= fx, = 0)-f (x, — 0).

h SRR RALERAN T, A
dlog L(0) _

0.
do
TP 5] LA 2
o f(x,—0) .

4 g(x) = f(x)Ax), th ER LIS

JEIEH o % 5% (1831-1879)

Zg(xi -0)=0.

T s A BB R RN TH U AT X, JEAAA
at: W DL S

Y et -m=0. )

LR e=2, H
g(x, —=X)+g(x,—x)=0.

Hﬂ?lﬂ:ﬁﬂ”ﬁ X —)?z—(xz—)?) ) j‘JFE_ X1, X ZElI‘:'EE%'E:E{]’ HHJJ:I:?EJ‘
Fl:g(—x)=—g). BEG) XFWn = mr1, JEHZEXR
x| = =x,=—x, Hx,, =mx, WHx=0, HH
ig(xi —X)=mg(—x)+g(mx).
PTG 2] g(mx) = mg(x). T e b = — 1k S s 2ot 2
g(x) = cx, MIMHE—2D nl UK
for) = M,

H T Ax) MR AR A8 Ax) B — Pt A B E A
A 45 5 R EL N0, o)

2. HFER/R (1850) FZ T2 HT=H (1860) HIHES:

AR N IE R LE R AT« FiECUR (John Frederick
William Herschel, 1792-1871) FI4 B 2% 5 AW « 22 va i 43
(James Clerk Maxwell, 1831-1879) &I 1850 4F, KL
FREORAEXAT AL BT IR s, T B 4
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WZE, A THEFEARZ MR LA, UK BCE
TPASUEN -

* x HhFny IR = 2 "FJﬁ,%éTiEIE],
W J7 1] AR B

* ik 2 LA /J‘W’JELH F‘]i‘ﬂﬁﬂff e,
W2 oA A0 A FE %A

Bli2 ZWMRAT

B3R 2= iy

3 A R UL Xk A R K 5 RS R 52 o I ) A R AR
Blo g AAMEN, WLMSE p(x, y) Nz EATUI B

P, ¥) = fix) - fy).

XA R B O AARR, PEAZ AR IR 25 pR B0 N
g 0), H

p(x, y) = f(rcos0, rsind) = g(r, 0).

AU, g(n 0) FATREFSFRYE, RN AZA 0 ToK,
FTLL g(r; 0) = g(r). & LRTE, AT LA 2

F@10)=80)=g(Vx*+7?).
Iy = 0, 135 g(x) = AAx)A0), Fr A2 a] LA

o 24 1g 102 [fﬁ ]

o) ro0) 7(0)

4 log(Ax) 0)) = h(x), i1y
1mm+hgo=hth2+ﬁ)

WA B 505 R PR T LU () =
— g F
ﬂm=f@“
T

1M fx) B EAAT N, 1/ \2a), 117 plx, y) SRl 4
IEA A PR EL

ax?, W\Ifii T LAAS 21 fix) (F)

—a(x*+y?)

a
P(x’y)=—e
T

1860 41, 1 KB 2 5l Wi 45 45 25 e SR o 7 1Y)
BB A B, 75— ol R PP R T AL A o U4 S L
TS PN A REIER M p(vy, v, v2) o< exp( — a(v,
+ vl v KR E L N T M e . K
FACF BATAE T WA B L ) 22 TS - R %2R
TR AT T A ?
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m ¥ w?
F(v):(—) e

2wkT
12 y? 12 mw? 12 gt (6)
() ) )
2rkT 2wkT 2kT
JT LLIEAS 73 A S = AN IER A AR RN B2 T A

7 VR AR S A \?ﬁﬁ'inz‘?::éEIE
HAIE, HBSFEAHA,

REUR - 22 e Wi T HE P M 2 A TE T, A R AT
TR AR 1 U, U BT ) LA I AN AR R, 4
T IER AT R WURY) 22 KA F 2 2 (Richard
Feymann, 1918-1988) & X 3| — /N = (1 %2% 24 ¥ e
i, wiacial « BAEMEH ? XAMES TS T 2 + )% W
ot IR RN IES % A XD HA 7, HAREET =
YEIER AT I S S G I 2 AR

Or AT SOEHE

3. 2% (1941) BIES

CARIE AT A TR, R e D e 2% (Vernon
DLm@n)%ﬁm 1941 4%, 226G WEo s o b e =
L FR, I o AT 40 56 B b 2 TR R 7 PR (1 43 A A AR AH
L, ANFERE S ARZ S, XA 20T LA 7 % 0@ K
Z DR A BN S T P R 1) 23 bR O 30 p(x; o).
R ERIT S X, 80T — AN I 2 o 1 AR
PR ZERB) €, e BRI L g(e), MM R L S 2 X7
= Xteo “SEHEH T W R pHEN

* R ALE AL 7?1‘ il ﬁi By AT HE X
PEALE 7, AR H A i AR,
REE %R ﬁufw<mffi%>

* 2 —ANMoh

FHECERE = A - i)
X~ p(x; ), e~ qle), X' = X+e,
JUES

X'~ p(x; o2+var(€)).

BUAEBATRAE T R px; o) NAZK ROEHE . J% P A
BEHLAS AN 7 A VS5, X0 A s R 2 X R 2 A
PREICRT e (0 AT R BB A, RIA

FO)=[ p(x’ ;67 )q(e)de.

18 p(x' — e; %) 76 x" A MR M BEURTT CHT I8, JRIFA
AR x B 0, BT UETT
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AR (1926-2001 )

1= pleo?) = LD [ogeyde

+l 9’ p(x;0%)

7 o e*qle)de+---

¥ p(x; o) Wiidh p, AT

dap_ 1p=  —
f(x)= p—$€+5ﬁ€2+0(£2).

XTI NIBE AL SN e, FoA 1A N B B AR B F (e A2
RFR, FTLLE=0. LI
19°p

f(x)=P+5ﬁ_2+0(?)- (7)

X T 7 10 M 7R X = Xre, 7 % i 0 o
var(e) = o+ & , T LI 2 B 6 2 bR KO SRS
B, I LR 02 AR A% fi) = pls®+ 7). 1
plec+ &) 1 o WA ILRRTF, 75

ap

f00=p+862?4o@5. ®)

Lk (7) A1 (8) XN, TT LIS 20 Wi o) 77 R

19°p_op
20x> do*’

73X A 7 R At ) BB 3% A i iy B2 (diffusion

equation), RFZ I FEHLATE

1 =
(x;0%) = e 2.
P J2no

My BAHESH T IEAR A

AR FIZXAHES PR F, AN 2B IS A
B RS T BRI R BGE E. AlFE HIXMES A L
AL PO R B PR 3 A SRBCAS, AH BT bl PR PR
B, R RMERMPTA R, L8 RHER R AR AT
oA B BN TS . AR AN ES T, AR 2,
IESM HA R RGEE » 2l b BRI 02
TR AR Sy RELORFFIERS 0 AT, JCIR AT RN BT
i qle) A A A, IEZD ARG A B HHEE A R
TINWE Iz $ o

4. ETRAEHHES

AT — 45 /NI BT I3 R R, B0 2 R 2 R
(E. T.Jaynes) {ES5 M5 FATHER DTk, fMhee (i
FRPUBSE) B IX AN AT HR R, BAT 32 3R I
H, BAHHNX KGRI G EABIAN.

WEYHEE P R OA, fFEIRIKAILGEAFR (Claude
Elwood Shannon, 1916-2001) X MESGIA TR, &
R Z N R REERANE H AT ALAS 2 ) A — AN L
IR R B R 4 e o BEABIER R 5 K99 A0 R e 2 bk it
THEEWAZ Y, R IXATE RS YR, A B
XA TE M 2 A

T —AMER G px), BA1E LE RN

H(p)=~- p(x)log p(x)dx.

W G 5 — A AT R B () (A e BT 72 & (s
BHERITT ZEIXANGAT, AT LU IR g 45 58 — B SR s A —
R, IR A GRS WULE BT A 5 AL 3K AN BR A
IR A3 A b, B K I 23 p(xlu, o) w2 1E 2 0
N, 0*)o

AL A S50 B RS Ad i es
BB T4 BRAIA A B BRI o A R IR A A, BEHIFIX
AFEIEE AR, UEWI B

2 FEPIANLAR 5 p(x) F g(x), AT FHAZE L logr < (x— 1),

ZEL

F
a&) ax) _
_humgmwmsjmmgu)nﬂ
= [g(0dx~ [ p(x)dx=0.
T
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!

it
wltagonstd
‘,”;u

n i

'VVomhﬂMMMmmmsﬁ%ma

AR FefAD R AL

ﬂ)
()

= J.p(x)log—dx + J.p(x)log q(x)dx <0;
p(x)

[ potogt=

B!
H(p) <~ p(x)logq(x)dx ©)

ABAT BRI A8 a0, R RS rh, Al TS
HIMER AT, REAT AR . IS5 HACY g(x)
= p(x).

XF plx), EGE I u )T % 08 F, BATHL g(x)
= N(u, o”) W AT LA 5]

2w
H(P)S‘,[P(x)log{\/%e 20 }dx

j(){

H1F p(x) BOBE T 2245 I I PR

+bg 2na}u (10)

2ro.

[ pCoxr—pyd=o°

H(p)<

2ro = %+ log\2no

M4 pr) = N, o) I, E2CnT ABRGEIAS5:, JCRIE A T 4518

A R ARO6F TE 25 0 A RAT KRR PR A o 5%, A
N IXE B I IR T IE& AT AR R 1B Tl B
BE, IESARMKA, BORT I ZR R KRS B
ik, PR IEZAS I AR O BIE A B e B IR TE R, IR A1
(RFEIRAE R LT ZE € K, TR KK/ B A3 A1 P R A
SV, AR R RR BRI IRAE G o

L6, ROSRBCETIN o — Bl o T IH “ R R I pie,

I A AN 7, IEZS A NS T 2 Bk 8 iy A
RG] 3 R % ) R K B 5 e I SHeox 1B 25 A ik

—BOARERITE, SIHERAE XA NSO -
Physicists believe that the Gaussian law has been proved
in mathematics while mathematicians think that it was
experimentally established in physics. CYJFL2E5N K &
Wr > A e A AT DR R, T 252 5 DA A e 30 23 A
FED)BALS T3 DL ST . )

‘Henri Poincaré

AR IrE8, wRFHHA
HHGET AL, BARTRFIFIRIE
IFR%t A RETLEFT L, B
AW RATL (AR ) A FRA 8] 32425
TR, EBARGHH EFMLAG LS,
IAEN AT B LT B RE T LB A R AL
FEHLIZ F 5] T d b LA, TAE,

HeE ot/ A 4T
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A RO 5 SR e i e

P8

—. 5]

i

AT RS, A A A 3 A ) B A 5 7 TR R
(Albert Einstein, 1879-1955), 52 P i 55 25 44 (¥ et 1 ) X
AR e DT AR I B2, 2 DR I (1 e S 1
WL B 22 5K Al SR (Leopold Infeld, 1898-1968) 7E (%
A H Al AR Rt S 5% ) (Albert Einstein: His
Work and Its Influence on Our World) — 5 /1 84 £ 0 ik ik — B
RO -

------ REMEEIER  RAERTRYE, REER
SAEAB W B AR S LR, BARMEERAT .
FEAEE AR R, SRS, B U S TR
o, RAFREE I kb2 AR,

PEAE R BVE IR Ul 1K — Rl ZH R b 3R T 2 DR R
TR SRR IR AR R 50 Ty s i £ £

sk, 76 AT A AR AR B AR 3 ) R I
W R i rp, B SCAIOE ) SOHXHB R T ) 220X =
RIEIRFE tH AT 2 AR« ARS8 2 K B TR
BT, TN IR R —— X P R
A, AHARLT- 5 28 T WML ER B3 70 AT ) SCARAT
1, JUTZ 52 U “—AS N7, &5 52 R g %
T SOHA IR 3K — s ST I A N 5 9 3 R
R AR, AR 2 I A B A R L A En
44 5% [ B 2 X ARG B (J. Robert Oppenheimer, 1904-
1967) 7E AL Z Nt B mRE, GierT%
DRI HHE Jiz 100 B84 20 8 SO AR (2 DR I —— 1l 20 SO AR )
(Einstein: A Centenary Volume) [/ 24 “ i 22 K 1 1H ” (On
Albert Einstein) [0 1, w5 — B 5 036 R4E 1 b2 4
SR L2 SRS

EFWAINLES UK AR 7RI R
HAEAT 15 5 G615 20 45 b o0 B oy & SUHY IR 20 32 A 0b E &
HFeeeees BB S R AT R A 52 Io AR IIE 52 8 ) SCAE A T B
f DL, FERKARK B AR 28 AR .

Cm P ——H 22 AR B g LU 'S ) L #
AT 01 45 (0 5 16 R 4 BEL T2 e (MITT) ) B 2% 08z gk Ae

(Anthony French, 1920-) 375 A% SCALBES (13800 ) AR
XHE I EE” (The Story of General Relativity) [#)3CHE 58
T T LW ] 7 H S 3

HAYEIERIE, F 1905 FZ A7 B AR AT B A
BT, R EEIEEAEZEMN, AXT 2 AH
AL EHE ., X EEERH, TUBEWE . £
XAEA I ZEFEAE T AT —%. EHM
BB, X—FEF T EHFLHALE.

XRE—3 A NS DTS A R, T
REANZA T ABEEN, AR, £E) AR I L%
FUPBR T BT 52 DRI <L AR Ab, B — AN S
PR RS, SRR T B ST P 1) SR 183 5 e ?
AN BRI R A S TR, e A AL . A
IR TR, 5 R 4 K2 KA R A (David
Hilbert, 1862-1943),

— . HRAER R FR

AR T B AR R L —, B “H
SEHL” BRI (Géttingen) R # NP2 —, AU FL AL

RBAME (L) Fade RAGHF

HeE SO/ AN 48



FRAAE (WA ) FF AR (6 A£—, Alfréd Haar, & #014]
4 A ), JUF Franz Hilbert (/& £=), MA. &AEH A X MK (37
%, Hermann Minkowski ), * A Kithe Hilbert ( 37 ), % 4 Ernst
Hellinger (J&4&—)

WoR e, WEIC AR Tl Bl DU 44 - iy 44 1 4
AT, SAAF—+, WA /RAREEE (Hilbert basis)-
5 SRAFVR 7 4F pR % (Hilbert's characteristic function) 7y /K11
375 (Hilbert cube) 5 /R H4F A FE (Hilbert matrix) 7 /K
R 2 (Hilbert modular form) 75 /R (145 6 %1 (Hilbert
function) 7y /RA1HFZ Wit (Hilbert polynomial ) 75 /R AFIEFA
A (Hilbert scheme ) 75 ZR1H45 7% 7] (Hilbert space) 75 /R H%E
AF ¥ (Hilbert transform) Ay /R4 AL 5 (Hilbert invariant
integral) 5555, DL ——% Jiq {H R A 30 10 4 F s A 5 22
M)——% D I —5 /R A 4# 4 FH i (Einstein-Hilbert action)
X TARZ =5k, 445 Be AT — e 2 A ot
CURAAF ISR T, A A RAFR R UL, TR —4T LA RT3
LA A, s SR A B T A AR R T R
PE” RIS 4y, T A R A 5 AR 22 4000 T 2 DR ) s v
5t Lldmon JUAR) Sl Je 2@ SRR 9T, A anst, 154
H G A AR (R 50 UL 2 AN 2 Hy BT e e 5 11
TIBRECEEAL, AT YRR AR AT IR E 2 I T T
FLTE 1900 fF K R 1) 3 4 YR S cE A7
(Mathematische Probleme) H', & /- AH 45 ift HE 400 £ 2% 1) 28 B
WF R T i — CRIAS ZRAAR S /N D o XA FZ 2
TR RS o T b i DA R T Ram B DI
[, TR S SRR T A /KA T R I IEOGER (— ANy
Wlo A5 KA G R S AR PR KFERE L EHIE T I1X— A1 -
A 1902 Fild, TFMIHZHEY: s B 1912 Fl, T
YyEAE W TR, JFHRWGE T T NG EIR ) SRS 2
1913 4, MBZHZRT Friff ) “ FFEEA 4 (Géttinger Gastwoche)
W2, % B 7 (Max Planck, 1858-1947), 4 Ff (Peter
Debye, 1884-1966). fig # #F (Walther Nernst, 1864-1941).

W orld of Mathematics | 240 =

R K 4F (Arnold Sommerfeld, 1868-1951)+ 7 £+ %% (Hendrik
Lorentz, 1853-1928) &% AR % 5 — Uil M) B2 SORMAR 35, A
T AR AR G B BRI BT IR TE N IS 2 R
1914 4F, MBS P BE2% KA FETT B T A ) 25 14 (R U e

TEA JRARRE 0 B2 1R 2, A BRAL AR 2 — MR
WEERTI, AU NG ER, ZAbsgm, — s H A%
Z G AR W 2 (8 AR RS T 9. L AE B AR KA
(University of Gottingen) Htizidl (145 2= KRR vg 2
(Constantin Carathéodory, 1873-1950) 7E#4 7 24 [ 7 ¥4k 7
T T B TAE . B A ERAGEALSE, B/ ME R EE (minimal
principle) WA 52 A R AAHRE (1) 4 T A/ s S AE P B4
B EAR N AT HE SR RTE, BT X A 7R AR
Ao HWTE PR I 25T, by A F I i de /N 240 o s
(Gauss' principle of least constraint) ; 7£FA K ZA 14T %
FIIER B, WA T IR B b iz s 1 i
/INVE )5 (principle of least action) .

TERTP L2 (e 820G A /R AR AR SR R 2 B I
ARCIF B A T — O LU -6 2 IE P K o R
ikt 5T —— RN BAE 1912 4R, AR
SR ITRENS, B 5 Z DA A AR - Ak 2 A
Jr I 28 B SR IS B B SRS R U e S, I Rk
— A OB T R A A R 8 7 R R A
“RPERLE ARG ] BEEA, A AT R AR B B )
i, HZRWHAGHE T . Ak, A 1915 46 H 28 H#E 7
A5 H, 52 BRI 2T WA SRARE IS 0 FHE AT T
W Ui, JEE T 7S IR——R M N ——4 s, A
AT AT IR ST o

IWEFEMR AT Z WA T T A%, fbiE
1915 4 7 J 15 HEZEARIEMG PR T B S0 -

FEEFER, REFMREBFA AN RERED T L5
B THM, RAARMEREFEL, E-NEEAY!

L AR R A, Z It AN 5
TR T XA IRAER IO AP I, T3 Ml (E5 ] B T IRD B¢
AU T 7 R AR 5 3R (Felix Klein, 1849-1925) [ L,

EHE AR A RO R TR FERNF LR TR (RE
5 AR b LiF 4 0 £ B S A4 R Morris Kline 4837,
H ARG AR E) £ B PT 36 #9482 Felix Klein ), 5% T & H i3
KA BTHIRT A RIGHF—F, EHFHFAREDT, R A
J& RO R IERY iE, A LA RO 2R RS T F H e
W) U R R LB JEAK BRI 5] A ey ARk, A2t B AT
W ETF L@, AR LA REHGH T, 2T
HRINR 8,

Her e/ FAEHE Y 49
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A5 SRACTRR R 52 DR 3H 1) Uy (o] A A5 A R . IR s HE 2 5 A
s A5 RAORE BT T R AR 2 BB B R T A AR TS B )
R EARATRE S A KA AN A, (H— A, TETIR B
V) o A 2R AR RRTE 5 o 1) 5 | ) BEAR T AR T 535 A
X — U RAL AR A 5 52 I 2 (] o T — Y LR ——AE
BT LR RN —0 g, WA RPN T T
— AN

1915 4 11 5 20 H, A5 /K A0 Re A8 B E AR 52 50RE 7 Bt
(Royal Academy of Science in Géttingen) F T 55| )
BB S, A T AT A e TR IR 0 TR T
e Je 4 th T SO 1R 3 T RE R R O L. AT
A2, WVFER W A RS R e 5K, s W 38 2 4 1
NI E A TE 2 T TR OE- 3/ SR I e
K BEISCEE BT ISR R 58— T B b ——EL W A 1)
W B AT DGR A A R A S Pk 2 A . ) s 2 ST
PR 19 Ty 3 A5 R AT 1916 43 H 31 HERE (BX
Bl 5 N2 4551 ) (Nachrichten von der Koniglichen
Gesellschaft der Wissenschaften) I [{) #l Jy « 4 B 2% &
filt” (Die Grundlagen der Physik) )i 3¢ L7121, JR 5 ¢
SCHIRRRIE TR AE 1915 48 11 H 20 HIf4 W EAE R
(Vorgelegt in der Sitzung vom 20 November 1915), M
AT A RIS W e —— R e —
Fe——IM Bk},

PN ARTA TR SRS IR AR IR i S E— AT o

st HLFEZR T, KR A SR 5 F (JUTE
) (Grundlagen der Geometrie) #4742 L A 4 48444

I RAGFE TG e T 42 i 9L, Je kA HmbEg b
B, B 1913 205, W & AR Fae TR s A v sz L
K% (RPN BRI 1 BA2, TAABE (%
BB ) E =),

Key “HRBH L —Fr I8 B B2 (Lagrangian), J& 4 69 4
FABFIA L, 3450 B RHELRME RS g e 27
(Lagrangian) 55 “45.4% 21 B % A" (Lagrangian density) P37 £-%H
W, WHFRTERAZ, BHFINTHE, & RO
B, A B A AR A AR & 55 (action density),
SR BRI Jg d'x 8RS RIARAVER T, Rit A A,
BERSRFOHEH T, KNl E A RE.,

= . HREEH “WIEFER

FRAAFRR 5 T AR A R A LN — A
e B 52 RUTE ) SCH AR R B R BBk s A 5 | ) 34
AL, KRR I E 1907 A4 UR IER 5] ) in) DLk g A
AR AR 5 ANk A AR E ) 22 50K (Gustay
Mie, 1869-1957) IS, K (AP S04 3102
SHD B8RS CRIFROKEEE ) S A S AE 4 ke Y5 T i
AHEARE I — Bl ARy v o0 55 R i 1 50 Celectromagnetic
worldview) &2 i) U131, S AE il 2 _Fide
Hg—HE, RS e ISR AT T “ Py s i e

TEBIX A VI L, W 223 A FRAG I OB, 57K
ARFER SO TR R R T T P4 N B JLHR 38 — Sl fich ok
IR TH: S B8 B 0 BT (Mie's axiom of the world function), 1X 4572y
LR DIOK I 44 7, MAESE Bk, sEBRa I N e e ME
FHR AL, SURTE PR AR R “ SR 507 R4 H oRER R
ERRIME UF 4, BRibZ b, %A B e S 5 H X
A0 BEK i S He— S8 DR g B 2
NI TR IS AR T 552 DRI 1 P S i sl 5 | 0 51 A DL R
KA BRI . BRI B (R o A
W) 0 AR 4 SN BRI TSI« SUAAZTE 20 B2 (axiom
of general invariance), & LT s ZUATAT B AR KR AL 4 2 T
HbrtE. ZICHEN], IX A A BRI 52 DR AT ) PR
Joi i, HUREAE R br i, A “ B8 (covariance) HEA
T “AAZ” (invariance). 1 FE T840 Bk /- A 0 0E, A4S —
SN H A BEBR A S H— Z B e B B e A AT
et A ok F 2 AT IR, DR Ay ot At Je ot 28 SR P PR 40T 5
RILT 51 B ASEAT BE K = (0 —Lh BG4 U sl

DU 2% 2 B LA, A /RATHRESR T — RAVECERIY)
HEREE R Horp e BRg S s

1. % 7% B % T B 275k & (Ricci tensor) ——¥#
He gz 2 f8 4 K (Bianchi identity) [VF 19,

1.5

R HFTRERRSHFH A LFH, AKX —RER
HTH ok B & B AR, 20425 H & B A, #iHA RA1a%5 L
SR RAR IR E

Rz ke & KBt T 75 2 & R A 405 % 24 (Gregorio Ricci-
Curbastro, 1853-1925) T 1880 4 Z LY, J& kT 1902 4ty & K A)
F R A9 (Luigi Bianchi, 1856-1928) E#74 3L, H R HIF 4
JeJ AR IA R, Kt F B AR R Ay RAG AR 4
FIX—EE X, kAL LA A C kB T A0S,

vt/ BAEELY 50



2. 54 £ 7 (Noether's theorem) #y 4k 5 [1F 171,

A B AT TR B AT B (K B 10 5 SR 3= A

LAl hEANERENK+L, £ K b E GL
RETH R, L A AR &, 34 R85 RN
KA o oy B

2.8 43 5 g (K, —%Kg,) = —0 (gL
/g, Hb K, HEHKE GLRAE A R, g, HEAK
B, g W EAKREHAIR,

XA R F IR 2 B IE 2 5 R AR S 2 A R U &
AR O T RT3 P AN 4 AR e S AL
1916 4 3 7 31 HARR, (AiTBHibsE T84 1915 4
11 120 HRys BRI, mioe TR OGRS, X—Rf
oA PRI B PR nT AT, R S 1 10 2 SRR X
T T SRR A R A A SRR ANIE T 1915 4 11 H 20 H
PRI S AL, I AR B E #5135 7 iR
JEAE 19154 11 H 25 H, B Rt ) 3% & L FL B (Prussian
Academy) 5 TIEHI R 7 RE, FERERILL “ 51 )51 07 77
(The Field Equations of Gravitation) A @il & R4 T & LRl
2EBE 2 RS (Sitzungsberichte) H1. 3X IR LA 2R A1
FEEIRES T H THE T HoR. TRk, — LB s 24 5\ N A5
SRABR G T Z R A 20 T ) AR g i e

A, X T 2 HOLA KU, A RATER 18 0L 8 IF
ARG KR, 33X AR VR g —— iy ik 1P W il
1915 4 11 J3 20 HAR & A RH R B 5K, 6 1) B2 A
T B TBE o T M A SR ANTARE )i SCIE ORI, AN 2 PR IR
KT B3 R s WS L B R, mhiEAlAT %) S
KR LK Z5A “) UM LRl (The Foundation of
General Theory of Relativity) & ]t 53 Zh— AT fig 1) R
DRT D) 2 5 DRLT $EURA 50 ) SRR i BT 8 805 ) 1 I 1) ) 2
S GORU AT 528, R EGERAS SRARRR (0 ke B ] REE B
SEWE AR 1), T S 2

HH T A5 2R AR (998 SOR 51RO B, PRI 56 T4 /R
(AR T 2 A B0 SR iR i —F, IRZ A
RIS IR et v S, K A AR KRR R N X T A
B, JE BB 98 R} 2% 2 2 M by (Jagdish Mehra, 1937)

P 4F 2 225 45 B 4 F R % 45 (Emmy Noether, 1882-1935) T
1918 % % #, RiLHIEHEHA 1915 FREZRT . & /14
FAEES 12 A 20 BIRE, & 24 saeay 3, B
AN RS TP — R B TR A it
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PR RN, 1974 4F, MEHEA I — im0 A 2 R
M, A% 551 JJ P8 ) (Einstein, Hilbert, and the Theory
of Gravitation) [f1)7 55 &2, fhz Jr AFFUX — IR, F45t
TIX - E AR, SRR F R ECE T ) B AR R AERE 4 (Eugene
Wigner, 1902-1995) & R 1 A5 7K A4 2 T % TR R 0
SARXHE Y RS, FRRMb T SRUESE . 4ER A AR B
2 B EESR T A B AR O A ANOS A R AA R R BY
A AN TG G407, JCAd A S AR A T .
AHAEFE RS DI S 4071 2 /7, A7 A 7R AR IS R 18 ST ik
HHE - SRIGESVER.
FEARAAREIIE S, B IR GE R4, B4 T AN
BRI s, SRS 51 33 BV BT Pk 51 10 >4
AL 4 A& e sy, — LT LR 14 A7
R 10 A5 RS 4 AR RS, (B4 0%
A e T GG 4 A4S, BFUILHA 4 AR AT
Mo AR — 25 YU EH T B AR, A X mmk
H 4 DR TR DAE S 10 AN 1307 BRI HES, T
F U H R VS T LU | B A 45 3 DR S i A B A SR AR
U5 I BTN LR LA, B B T S W R AL I e, A
iSRG AL NN NGI P 7o s G S R Wl & cidoet Ok 7B i
AT LUAF A GBS . A ARER B GRS ST B
WIS ST A R “ W50, A — e R R TX
—R. EIRSCIRRE, fhFE 2 78l SR b i B 3

B A AL ERTBER, KAEREEN. BT
RREENGETFHNHLBAEE AR, LR HE
WBL R B B R T ey e A R
£ AR UM A B R X R AR A AT R
W R -

TP SRR Tt R L A R AR R S A
o CRATLINE, FRATLKEKIE” (Wir miissen wissen. Wir
werden wissen) [1)—AMEZ) 5 .

8K, BAVIMAEATE (A5 R AR NTEA A Z Ja iR
BT, AR BB E VR e AR, B4 IF R A
1) 5 22 He e 45 3 AN RS FL R v DL T ) Bl h 43
o MWIACH RCKE, 4 AN e 2 R S U A7 e

HEE T, A RAOK X — 2 E IR L # A T KRG E.,
KR BB R, IR R LR, F— Y
FRKF AL R TR (B RbA %5 H Y
T LR E ), X5 R FE R BFAR,. KBk
KFTHINARE TSNS N, HnE R AwELS R
R 3 H

v e/ BAEHE LY 51
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13 10 D51 TR HA 6 ANEMSL, Wi £E R Ak E
ALK BN AR TN 4 ANAARAEAE, DU E . 1X— ks fs 1
RS SR KA AR, PN e B S 3 R
SUfip SEVPRS 4 NI ARRRAEAT AR e, NI AT RS 0 4 A
AERRZAF IR A REAS BIRE M. X — DI ZZAEWE W51 )
HAe T A LA B, SRS L RER T HL A A O
GBI ekt — B ROE T A S WRHR K B,
KSR SRAARE SOR R EE R AT B AR S . B4, I
T 51 332 75 R 4 9 T 3 B 2 e Am 2 5 — [ A R 1 0
A2 T A B Al S IR A, T A A BT R R LR
PRI A 0 5 —— 4 T W) Jida Bl 5 RE 1A 4 S s oy
FOR, RXAEIA B AR RIS T, AT DT X
HHR V8 20b b SR AEAE AR 2 51 0 B i 75 3 AL 10 2 1 B
S5 T R . AT AE RO, Joie %z B
HHOE A IR AR HOR RETS RE M 21X 28 . 2 DI IR L AE
(IVF2 25 B CFE— B Ak e i 15 3k i 57D, A
LA IRAARF I LR IR S Z AR R R, IXAREL:
e N TTAATTRO B by, A FRINE R R B A 2E AT P 18 ek £ A
AR BATTELE S5 T 3 Sk LA IR ), 52 AR A A 3] itk
AR R VTIE -

EEBFRIEEGA LSRR R ZNEA,
ALar B E A E O S RBZ M RAHAME, EERHE
JG B WA Bl A TR, A R R B R S A e e B

AL, A RARR K RGBS T B AEA W B2 E AT N )
DIEAR PML s BARAN IEAf, A IR X — A Ay DU 28 T 9%
DOBTE BT g —51 0 S . R, miXaa b
i BT DO H, A Al “ 28— 07, Lo n AR v e
(R KAE A 2 755 85 WO 2R 055 0y (S5 [T 1.8D. A /RAA%E
AN TR 3K 4% T8 % 1) 61 U 2 T4 22 X B % (Bernhard
Riemann, 1826-1866), #/NZE & “ BRG] 15082
(B PR EEAR oG T ” BN (IR AR B & TR b AT — i AR 1 51 )
5RO, Al B TS B 45 SN2 O AR S R )
e R 5 PR AR A I 7. AL, 22 R
T T A AT IR A E GE ERIFEIE BRI, ALEE R
2K A RAARRRAT I, N T4 4% 5K AR (Hermann
Weyl, 1885-1955). & 7 (Theodor Kaluza, 1885-1954) 4&
AN——28%, MM NI — “BUHIR " X4 82 SR 3 T 2

EERBML, FRAME B EFALARTIHR P AR
SRR BRI, ROREE A RAG S AR AT
X &, W AR ARt E A6 7] AR AEAE

AR

A5 RALHE AR 18 SCIR o) — AMEAFVPIR (0 £, 258 R
e/ MERR IR TIE00 5 e . A kA0 LU ME
PR R I A LA R A CRIAA A s, 3 SR )
WIBE2E 5] (Wolfgang Pauli, 1900-1958) %1 4 2 4 4
2 F A B P KRS 2 — (o — AR R 7oK R
o AN NIARIEE 22 (W S5 KT A5 KA RS (R ARG 1A
FLETHE . Do BUAC B2 LU BT 0 S ik B 0T o #48
J2 S5 /IR FH o SRR HE R 1y DR 190, g S R TR N, I
RYGTE 1916 4F 5 H 24 HEy U A A8 EWE (Paul Ehrenfest,
1880-1933) IR I &R AR B A KA “ AN 53 i E
M7 (RS, FERAER 10 HETFG 7o — 4 10 s, FF
AR SO SO A S ANRR I ER S “RERNEmI e B
KA RAE WA (1 B2 345 JRAGRE Ly R WG sk AT, 9
5 — R R I At 8 N 50 255 T 1 A Bk W B ) ——
S 92 DRI AP AN A 15 s b R Ak T — [l

YB3 L, G B Sk R VR — R ARSI Sk T S A I
52 U N S LA B = R A, WA ) SO e
TBAT R I, AR R K ) P EOGTE th o At . Fk
FUES b F)iX — VLR, AL SR I0AE, B S0
IR IEE S I B, JEANTT RRAR R ILARI 5] ) e AEAEA
FHALI 2L 2R R B SRR 2 2% BB 21— 40 J -
BL, AR g SCHE ) SO I8 D, T 2hH e MR AT
KZMnaett, K& NMIRRPLOT, 520857 R A
NHBEZ, R T KRR, i n s —n )5 S0k
BRI —— — B MEATIE G 2 b e R T IXFEI 5 B
i, JAb A SEA IS M B — B (B AL S AN )
By B0 R, BRI B LA T RESCE, PR IE
SEdp/MEF R R B, Mg /MR R BRI A B, B A
REE) T ARBRAR e ] LSRR SUMDO TR IR BRI X SR AN Z
Gy s AR5 QIS A S LR 2 K G 13 2 10D, WIE
BRI LN AR 1T, T R e 2 AR 5 k) Fe 1)
S fA S A b A 2 i b i, X — O ST R e R
Fe W E— B SRR AW BT, R MER &
JR B Is P BRRR )2, AE F O R EO0) S H 55 2
R A FL A 3 AR SR BT A2 1 g 3 8 T LAE A F 2, )
M 2 A e HE N —— AT SCAR DO 8 ) R I —— A LT 2

HigH THRATFA RAKRRE SRS, LERK, B
# So (B AT —A RAAGF 09 AT R 2k B R B ATIE
W SAERBIEZ Loy, Am £ R AL ZIT R
G HAEX—RY Bk TR AN, Wtk RG] SRt
H BT L AR
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WARI . MR, P Rk, RIGIXFE VR L BRI R
M.

T8 45 O A5 RAA R IR R 1 SC I A 2, BT — R
JEPFIR—TF, Bt N CRFEZ D fEVFe A R 11
BRI BEVE I, AEAE S F8 % PSS Q152 DR 1L () B 3 ok A5 3%
T, FE A RARERAS T HLE R ORI, A
AR 0 1 SR B T il s, 22 7%tk 52 ML,
S RIHAE 1915 4E 11 H 25 FH o A3 2 E #1013 )7 FE i,
RSO IR R « “BR T R T I sp R e Ak, AR
TR T I g B oK AR e B T X PR T K
FEAR RSO LT T RELE I, A SR AP R R S0 K R 18
TREFEER, EEARELURNAERG S A, A, B
W IF B, K5 RS T ) T e A Y, H Ry
Fo K ELE, B2 SR — RO R R A KRR i
SCMERIRAESE b PR ICSE A e 1, K ER IR BARAE A B
e Je, ST HUE RTE RTE, RELEE-E K+ L h
) T3 5 L B A IR K R v () B 3 4 o — i
(IR, A KA (6 PR HE 3G 75 AR T A8 ot vT LSS T 1
BT . AL, A RAARE B HESLIE i TR 45
THeRA Rk B A RIER: T, = A Afg) o (g
L) /og" o EAFIE XA G UL, & < RATET AT
WA AR B B LI e XA FRIA R S RIE T RE RS R
TR R AR P, AT A AR (AR

2 PATTN A R A R AR I EAR I, TR T B R
b ST s R, AR s T E ) T AR A R 4
PR KA, IR 2 5k A BX —FEsz, (HEIARR i 2
TR At 11 2 ¥ T L AT IR S8 3 S R aE . DT s b, B
T2 PO AE 4 LU 1) 4k 287 i e RELTRD B 8 2 K AR T T AN B L, B
41 1954 4E#%4E T (Chen Ning Yang, 1922-) FIK /K HT (Robert
Mills, 1927-1999) TE4EHI 4 I - KRR (Yang-Mills
theory) I, 3 ¥4 6% 158 HboKs H 08 b 1R Y AR Ak 82 5 A [ AR g
(isospin) R4, fFIXF 7 s 1 (KB AN BEE R At AT T ¥ BT
FLAT WHE S R i AR ARG A TR 32t ARBAT DL
JRHEYEEEE (non-Abelian gauge theory) (K52 Tl 1. [H
P, X SRAARE SR IR 30, AT TR AN B % el T T LA 11
W EIR R R SR 5, T 9 12 A T Al g 2 2 —— AR
A RARR IS R “ R ER T .

DA 30 2 o A5 2 A R IS o 48 S ) AN K T 11 755 2 A
4, ULERTBIFRA T ER ok, RIFT s i s eiet 77 XM
X FE? S T A L, A R S TS S T R R T
AR T XX IR I 77 B 23X R RE 2 A SR AR TR e T 2
VI K SO S s 2R AT G RS 1 55 2 1 1) . 3K
AR T O R BN R Se R ) AR 135y B Ak, i m LA
SR S e I AT e, L 2 R 2E A B 3 O R Y

'VVomhﬂMMMmMmsﬁ%ma

FE, AT AR B A KR R R Y R AT
AE “AF S T A RAARF A2 T RS B SR i 3 56 1) L)
DT SFEFR AT RE PR 5 KA A S L 2 s 2 e T ok, JF
G5 T U S A RGBSR A PR AL S5 S 3 2

M . RHARR SR ik

Bk, AR PR SR BRI, IX
B SRR N R CPURTE A M (EUN N OE Ser S SENIPIE
AN TE A BN, HEE G 2R A A R AR IR AR 2
FHAR S S B 52 AU IH (0 DR T B ki e A ax st
WA AL B AL T g3k XA I
WVFE S BHT TR WGP, 1974 4, MERIDI 2 2
YR AT IX - BRAEEAT T TS, JFRERT (ZRIHHE,
FORAIFF S S ER ) IX—F k. AN, Mt B gt
TUERE AR AN TR Ty, YA G, b AT Dy s 4l
TS 2 M TR SCA RS B s, LR A kA
5 IR T AR ARV S FER e 23 Ik AT Ak ik L. AEtfghr
i, 1978 4, BREE R JE/RE (John Earman, 1942-) 5
k FLZLR (Clark Glymour) B f5 T IX—4, KET —F
Ry <52 RUTE 5 75 2R AR < ) SORDY 18 I s By s Ay 7
(Einstein and Hilbert: Two Months in the History of General
Relativity) H93CH . T2 Ay R A4 55 2 RIS S O
WA, PIJe/R 8 Sk BRI SCEA S T — S PT e
WA AL, DWEE UM KU AT T 5 ISP ALIESE I 468
SEREAAIR Y, TS IEA T € T A /AR 2 T 2 P A
BT AHX R IR SiAh, WA S E T AR
A5 15 52 DU A1 52 L1 4 05 B (Rl R b AT L AT, B A
AR R AT IR o 1982 41, i 2= 765 56 [ 40 BR 27 SR Jr
(Abraham Pais, 1918-2000) 7EHJUH 5% 00 J 1t 52 PRI 7 30 430
(LA 2 b)Y (Subtle is the Lord) HHEAH T XA A 1)
T, WO ez U T SRR e A e SR
A5 P T I [ Fsf VA1 Ty b R A ZRAV TR

XERIFFT A R o B E T <2

RO R R HYEry TAKKIII . 1997 4, LA
BIRFH4E R K2~ (Tel-Aviv University) R (Leo Corry)-
[ B v AL 2% S B 9T B (Max Planck Institute for the
History of Science) [ /& (Jiirgen Renn) LA Az 52 [E] 3 1K
% (Boston University) [FjJti#5##/K (John Stachel) —[F]7E#
ZEEARTIY) CRE) (Science) LR TR 30, Andlh
“ T IRA R — 2 DU EAR S A 2 23 1R AR B (13 1k 7 (Belated
Decision in the Hilbert-Einstein Priority Dispute). 1% % % 3 LA
A A RFAE AR RN S TR A5 B0 A5 AR (I8 SORFE AR,
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K DARE B BRI PREAE SRR 1T R, JFS
VAR FNIELE

. REERGKE

BFRE N AR 200 A KA 18 SRR 5 R R R —FF, A5
HTEAE 191545 11 F 20 Byl BAE R . Britbz 4h,
BB AMTETH W - 1915 48 12 J1 6 H, LAAAS SRAAET
FHEM VL] <5 —WRFE” (S TED, Ml —f bk #
T S SRR S XS R B, A ERERE EEUR TSR
X R T TR ) S Sk 1

TR FERIAT ST, RS NKILT A5 R E S K
FeFiid B b B A TS O I b R LR R A5 R 1 T

A RAB K RARPT L4 09 5 = N IAARS Car R A
(axiom of space and time), "€ ¥ B = LARFRE A% 48 F 8 T 4F
M A AT AR AN X — N2tk N A A R4 1915
11 A 20 B a9IRE W 2B & BB FHILE e, A )
SUP R T ki R S, Mt T x B AR AR I e BRI FRE
X—ffike k%2 T R s, BWEALTMXEZRK,
RARFRET . A ROFRALEL KRG ERT, ERXER
VA FIE— NI R EAE RB R,

ool Horohlier spstin aviitic HoHe.

e Grandlagen der Physik.
(Erste Mittsilnng.|
Van
Davidl Nilbert.

Vergringt in dur Mecsny vew 20, Nevamber 1910,

Thi tiefjzraifunilen. Gadanken wnil originellen Begrifabildsngen,
wermiige deeee Mie acine Elektrodymemik aefhaat, ol die go-
wultigm Froblomstellmgen vin Einstein sowie desen scharl
sinige = fheer Losong ersmnezen Methoden babon ider Untoe-
mchung ilbor die Grondlage der Thysit nene Wege wrilost

Teh mebtn im Fulgenden — im Sinae der sxivmbisohen M-
hade — waa drel oinfachon Axinmin in seass Symtem von Grond-
lofehunges der Physik anfatellen, die von idealer Schtnheit sind,
und i dosan, win ioh plasbe, die Linag dee gestellien Problame
withaltyn Bt The gevawers Awsfibrong sowie vor Allim i
speaialls Anwondung medner Genndgleivhungen suf die fusds-
wiantalin Fragea dar Elekirizitatslohre behalte ich spiteren Mit-

tellampas wor,
Ex sebem w, (s = 1,2, B 4] {rpendwelcha @ic Weltpankte westal-
lieh sindenti i din o Weltgars-

maber, Use des Goscbehen in o, chsraktecbslorendon Grilien seien: Vv

1) die zchn] Grevitationspebestiale o, nov =1, 2 3 1) mit 7 e &

fschem Tenaorcharaktor gegeniber sines baliohijgen Trans- i,

formation dez Wel e &

2 die vier claktrodynamischon Fotentin's g, wil Vektor
ehargicter fn sellien Sinse

Iha physikalische Guschebin dst nickt willliclich, o4 gelten
witlmahe smniichat falgande swei Axiom:

A RAGHF AR A A FH 1 R

PE AR R A 3 = 4 v B LR 200, R e —— <3 =
Prid——R_ 5 Pidk s WARSCTRIRIBIE, LWnfe ke
FIFORG I NIRRT EIE T %2 R
FIAM” KB RSB EIAAAE, RYIA RATRHE ST
KK 1915 45 11 7 20 HRRE 2 A7 25710, i35k
FURE P 2 Tk K — PR AR I A B T

R - SRR AR ?

XFit, BEELAE A T AMBATTRRZ D IR B R
A — R BB VR 4518, T2 A AR AR T AR 26 52 PR T iR
e AT TR e RARMBE, B AR HUAEAS /R A
R SORepErp, RS TRAE “5H =17 PRBNPM &
PIBE R AP R ——RI 5 D EE ME & K+ L, B
L1 J3 35 75 R AT AR o xR R g T A5 2Kz i
YO, EIRA RS W5 g R BRI .

LUK — BB 0 A, AR Inoxt 55— A 415 i 0 b (S5
[VE 2.8, FHHLAE NIE$EHH T — A3 R L AW i, I8
HLRAEA AR B ) SCAIX R 37 7 BRI R R b, A AT g
T R R KRR, AT DS R T A
IRANTRS 55 2 DR EEAG 2 ) SORDY 1837 75 RE RIS TR, 38
Pl T IR R BOAE 1A R A5 52 DA SR e
SEHAG R SR IR TR A g, AR S A SR T
ONIEDE

WA MRS R SRR 4 U2 W WL, AAEH

B Dln .K: nar vun 2% @' g abhiingt, so LiBt sich Leim Ansatz
(I:! die Encrgie B wegen (13} lediglich aly Funktion der Gravie
tationgpotentiale ¢ ond deren Ableitungen ausdriicken, sobald
wir L nicht von 47, pondern nur von 7 0 1 ahbingig nn’!le'hrm'n.
1.[||k-r divser Ansnubane, die wie im Folgonden stots machen, liefert
die Definition der Emergic (10) den Ausdrock '

{18y E = Eoy v

Wi die  Gravitationsenergie* E* nor von g und deren AL
leitungen ablhingt und dis welektrodynamische Energie® B die

‘Gestalt erhilt

14 = O s o

(1 B —MIZ'EJ“BJ,\-_(#’. ot i v i B

in der sie sich als sine wat VG waltiplis Hgemeing Tnverh

Brweist,

Des Weiteren b
die wie folgt lauten:

Theorem IL Wern J eine von T bhng

henrs ; o 6 0 Gy g abhingign
_?nmrmn_tu I8t &0 gill stets identisch in allen :\r‘gumcun}itn und flir
Jeden willkiirlichen kontruvarianten Vektor o

wir zwei muth

tische Theoreme,

o d a.
o e F ey e Aot Y
" :.‘a.k{ﬁy"' 7t g 0

ST
_ﬁtégf -ﬁ.-‘»-i_i .4-;‘,} =

d_ﬂE'.]

dabei st
A= BT

™
- g
AT = gy T
' §5..f ik

A RAGHF ARG 5 8 T
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Ao A, X RA AR5 SO 1837 75 TR IR 4]
AR AL, R ERPIA S HRIE TR
FERFRIMHT . S DG, BHEASE A
—AEARPUHORERUE, A A AR B TR SO, XA 2 Atk
1M SR A% R YR o R NECRF A, P DI s
SR IAE T 1A% ORI b, FREAE R T — 3 X

FF LA NIRRT SCR AR 5 I35 A7 (1998 4F), I B
T.24 B¢ (California Institute of Technology) [15% PX| #fr #H < ik
L% IK (Tilman Saver) KK T —55804 “ RILIAIRE «
A5 SRACVRR OC T B 22 B Al 1R 55— 43 %837 (The Relativity of
Discovery: Hilbert's First Note on the Foundations of Physics)
PISCH . TR CE T, Mg T—A2 Az iip) s, i
WA R IR SR FE I EE 7+ 8 PR UL (IS [A]— L ) 1E I
[T S 15 0317 P N T € M oI S DD K= W7 ]
1 3037 07 B2 ) AR —— I R AT I G —— 18 L T 28 8
TUIA I 2R 43+ !

AR 5 1] R B P N i T —— AR e (Bl R
FE77 2 &M ERA) /N RS N B 8 K&+, W
PaRrycuo o | RPN PSRN N[ B =0 | R (] AN )
T T S AR RS TR R BE I, A TIA P R A i )

FOR B EE TIX— 0k, MRAERHE, R e
N IRATEEAR N T “ A7 ¥ 2 320G 3 T ey AT
A U220 (B JLEZ G, X —HOREHIR B R, i
B R T R . 2003 4, JEE A ALK R (University of
Nevada) (W) HE 22 ZFZH R ¥ (Friedwardt Winterberg) &
XT R R A RAAEE - Z AL A A i 1) IR 3]
P S0, W R RS NI SCHET T ™ D5, Rt
A IR ER IR SO FEH I R AR T B i, UOhR T2
FEMRA B AT R, HIRREH AR KR T AR 1)
DUk IX— USRI BN T 5 AN UALAE B A, L 55
[E /3 B2 2R e Je 7 (Christopher Bjerknes ) 178 [ VK L7
(Daniela Wuensch) 7E4) 517> 2003 4FF1 2005 4 H R E 1511,
FIX— “BHUE” JEAT T PR AT, S A5 R PR A Js R AR
R, SR T PR AT, SRR A
B TR, DMk oy 2307, JEmRIE fdh et i, RBoS
T RPANRAE A o AR R TEA IR T “AERE” O H
5.

PR AR SR ALY B T R, A
BEST . eI E 0 AR T 6 Z 5 4075 A7 VTS 1) 3E

X —dilk ot Ak & RARE, B A RADG M ZMFRE, B
—Jh AR PRI N, MR I g T AT H R

W orld of Mathematics | 2% 4H =

i, SAETICIAMERE “ARZEBIL”, BB NH B 5 M 2
(163 DTS SRR A 2K AR RS 18 SR ACT R B 18 8 A 8
KN T REPE AR LA TR (R SR P . (HE
S b, HANBOAERR Vi U 1 007 W A A 5 B
W44 210 ELR RS AR AS s AN Fc A, BASE SRS e P e 0
sy 58 A B EMOIAE (T B P51 X e 2 98 93 PR s
L BRSO R AT T 2 A, SRaE S AR TR I B
Hh, RG> RS g BRI &, AR S
D137 R e XSGR N I G KR OB P A KA
T T 0 Y 5 2 B DT RE SN R AT L 1A 5 ) s M A1 ETD
UE 73X ) 5 FLOE PR R £ Ja SCR BB 73 (1 28 5
R e B sK B AR 2y T3 2151 I3 05 R, IX Btk
SRR, AR TR CRRRGIFFEENE 71X
b SIS AR B RORZ R A ). X
73 T WA L A N A% CoE I B — P R P I DI R i
BRUEWEAZ I T MRS, SCR A A SR IC L 5 55— Jrifith
W52 HH RE LS P B (SR A R R, ARA B
RFEAETIE U523 gbAb, A7 — O BIEE H IR A, T8
LA BRIC T R A A T I AR LA A8, X — AU o At
AR R I SR 007 R A CIRTIE B AR R S S0 S A
BENIFD, MTIARASHRAFIRE A “BIEE” FHaRas 1 “ 1S E 7,
FIGIE e B R AN S 1.

TN R R R, RO E AR SR AL

Rit, HEZFAMELRFRIBRE P E, RAZ 4
By FE, AR E R RENA R EARS B R AL R
8, AR AT B AR B T8 B e &2 — ek R RIE
i, BEHETFTLIHARREM P, HRBAHRE LR
T — I R R F R (FREM RFAL 2002 KK
S EHm L, R PRI TREPEER), X—F 8w
TR, MEAHAHZEFAREE LR THRECEEE, A
AT TR R F L E L RGRRBE P RSN A FHTARX—F
AT AT B 09 LS R AT E VAT R, a3 R A, BpAR
BRIAR—DRZEGMTIRE, LF R A R EH (e
SR BRI R Zw A S A AR P 4y IR B gk AR
W3R BN E RN L), ABFIRAFIE, B4 FHE L BT E
FRENMERNSE (BAFEZFAGEIARAALE “MiE”
R TE ).

A3 & o A B AR AR sh & B B B A AR G @y A,
Yoo 5o R L RATFAE 2002 b iRit — AR, oA (EH
Hr3e . LT 2h a9 2) %5 & ) (Albert Einstein: The Incorrigible
Plagiarist), #LE] 5 R L RAT, TA L BB A — 5, At
WAFH — Ll F i EHA L, A AAR ELF
3% (Freemasonry) 5 2122 89 Bk, Ml B &) e 122 dR 3K
VNE . D
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I, A SRR T AN, A s B 7R 2 A
WS ) S 1832 Iy RER I RE B, AT AT RE “fif 37 1T
A RAARE 7 AR U024, X — X m R AR N IR A
IR T IR BOAE A RS 5 22 A
P AN G 21 AR TR N A g . 1X—X “ BB
B B YE R FATTRAE 5 ST A 8 .

FIUEIE St A A F 4SS0 BB A5 N AR W e 7t
FLWETT RIS 22— I E BTAE BT ) KR T 1
BEGFIRRE AFA% (R T R K 25 5, AU STl R A% (137
MK gl Ah (paranoid), 17 HLKE O i 55 8 H 4RE A () S AR
X Ia s AR, FiE s A B PR A S “ LR B
FU . B, PR T B BRI &
SN 5 B il SR A AR D0 5K Wi
FLWEFUHT AN T, B R 4 AF ST 4 X
RIS XI5 e B ARFE S AR T o

H A SR AR B STRSRE 5 1 A IR B A A B L, S
AT, A KA e SORAE LB 5 5 ) AR I 1E
AL S 513575 /e

A SRS

AR L2 N SCS 1 R IA R, BB T SEB I B
WHIA NN 5 Bidi, S0 K T — L4 5 P i JE AT,
HEDR TANITHS . 2 N KRBT A0 P — 4t
Vigan

A0 T B2 AR R A JLEME R B b
—HHE 1915 4F 11 A 18 HEBIHRGA /RIIFT MG . XX
I S A RAEET 11 H 13 HS A 805 2 DU I
B OIS, R 1 Rt 2 DR B g < K ) f
(great problem) 4 Hi— A5 52 PR i 31 58 4 AN [R] (1) 23 FAL AR

RAIER, — Vog, RERETHEFREGET =0 AE, At
& B A6 5 T AR — A T ROTARIRA, £ T =0 B3
S, X—REZRMEG SRR, BAEEIE T
BETH#0HARNPA (REHAEETHETE), HBEL
K, AR R TR 2 T WL (B A R ESWREE
FHERETHLT =0, MBHEINEREDRAR TR, An
PRAET W RHWR T BIRFLHBL T=0), H5P2I5Ha2,
X—Aig Yy AL R ZFATsh s F B 548 ¥ 5§ (Marcel
Grossmann) — 42 i, 252 B A i SR AR FR B ik BLAS 92 @
3T A F (XA R R IEICRBAE R — AT ), BB
A 1A 18 B PAHERATX—.5 (B LF2ILE L
L), MmIEE THAZ P ATIE69 B T3 5 275 2 & — 4512
T

By ZPIHAT 11 7 15 HIRNE DUE AR 8O0 didE 5 11
J16 H AR ke g 52 U R T — sk 4 it 2k 11 9
i Fre ZPUGHE 11 7 18 H I EwUEXZWIE AR, 3L
AL IR SO

EordmE A —RRT N —H5RRENNERK
AAMBFRB|ETH LK. BREZAFTETHE
o TTHRM) X HE T, BAXTUEREKENTH B
TRAZHRE, TAAETIERALTRE—F@, W
FUUR AR E T B AR

BEX A RAARF 7R A OIS 5 52 DR 1 58 4 AN [ 1K
s 5 X BOC T B B R L SE RO IR (B 2
1D WY T CRRATRRI)D B sk X B OC IR Lt
Sl GV, H AR AR A A RAD R 8 SCR AR T )i
SeFE T R AR 0 A5 R AR 58 T 52 PSR ) SORDY
W TR a5, RBCFA T W EE WA,
SO NAA T A KAk AE 11 H 16 HIWBE b as g™ X
FART @37 75 RE BT TRIFAE DS CERIA 75 I 8, 2 DR S0 48 B 43 1)
R B R T RN SO T IME I Ui SR FE R
W BWe s TITRE, B A R AR AR S T N
bR E e I A D N7 7 O A b i (B 3N A P B
IR B OO “UFH T A5 KA e 102 DR AS 21 T 1E A 1)
Y7 s IRBIRW LK B Sc o ta, F G iEAG28 T
A sRARRE I N, P e dR U R

TR, FHEE A A S, R 2 B
KEOSCF I B AR BNERRIA T R A2 LA IER)
52— R (11 0 11 B RRIEy “ 0T SURXT I8
(%Mt )” [On the General Theory of Relativity (Addendum) ]
RSO S IR TR « R, = —«T,,, BHIEMITELZ
A 28 — AN IE LG T i bR i 1 0 — V4g, JRUE2S), 3l 7=
AT AR - BEAR 2 R E SR AS B E AR 3 R, A
MR “ o880 T RAT AR ? Xk, AR,
ST 2 DT 2 N i Ab T—— Il B S S —— ¢ R
RSN B IKRIIN 2 — 7, B TR A G A A R AR
13 5 F, IR B 5 A A CRARID )7 B A — 3.
T IR AR ELA 7 PARYE, AT A 2 B Al RO R
B E T A AR GERGRYD 3507 BT 2 oKk — g, R

MAZ A LR — AT, AR A RAGS I E B P
T —ASRE AR — A — AL, R, B T /148
B 644 SRS AN R R I AR AR g iR A2, LIk R
AL R B I AP AR 09 R, ek iX — TR MR AR ALY
ey,
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s WA AN R S T — tag, R TULE b 2
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Content:

The 50 or so first-year students engage in learning about
foundations of number theory. The format of this program is
somewhat unique: Its dominant aspect is the problem sets,
handed out each weekday and due the next weekday. Each
student has a counselor, who is usually a student studying
mathematics at some prestigious university (Harvard, MIT,
Princeton, etc). Each counselor would be in charge of four
students. The problem sets are marked by the counselors. The
students spend most of their day working on the problem sets. A
typical problem set would consist of a section on numericals, a
section on rigor, a section of PODASIPS (Prove or Disprove and
Salvage if Possible), exploration sections and possibly a reading
search, totaling around 17 problems give or take 5 questions.
There were 90-minute lectures every weekday by Professor
Glenn Stevens, a well-known expert in number theory. The
lectures are designed so as to approximately cover the content
of the problem sets from three weekdays ago. This was to
ensure that students would be able to have a go at the problems
on their own first. During the first three weeks, first-year
students develop their ability for mathematical rigor and proof
by producing a reduced inventory of axioms of integers and
progressing to prove statements up to certain level. (Examples:
there exist x and y such that ax+by = 1 iff ged(a,b) = 1), (albc,
ged(a,b) = 1 implies alc, unique prime factorization-++). On the
Friday of the third week, there is a midterm test, which consists
of about 30 problems worth 12 marks each. A typical score is
130. In the final three weeks, the content of the course branches
out, examining properties of other rings (integers adjoint root -5,
etc), continued fractions, Minkowski's theorem about convex,
symmetric spaces centered in the origin of a lattice, Mobius
inversion, quadratic reciprocity, and many other topics. There is
a final exam in the last week.

The 20 or so returning students (those who have come back for
a second or third year) have a number of options available to
them. While they are required to attend the first-year lectures
about number theory, they do not need to complete number
theory problem sets. There are a number of courses available
to returning students; these may or may not change each year.
This year, the courses available, ranked from what was generally
seen as 'easiest' to 'hardest', were Abstract Algebra (taught by
Marjorie Baruch from Syracuse university), Geometry and
Symmetry (Steven Rosenberg, Boston University), and the
Analytic Class Number Formula(taught by Jared Weinstein,
Boston University). The returning-student courses were different
to the number theory courses in format, in that new concepts
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were usually introduced synchronously in lectures and the
homework, rather than on a three-day delay as in the case of
number theory. Homework was assigned three, two and one
times per week in the respective courses. I attended Abstract
Algebra and the Analytic Class Number Formula courses
this year. In the Abstract Algebra course, we started with the
definition of a Group and progress to topics about the level of
Cayley's Theorem and Sylow's Theorem. In the Analytic Class
Number Formula course, we began with the meaning of the
Riemann Zeta function, progressed to start understanding ideals,
looked at Dirichlet characters, and found the class number of
various quadratic fields and cyclotomic fields.

In the midterm and final exam, if any returning students did
particularly well in previous years, they would be allowed to
take more difficult exams called, respectively, the 'short', the
'super short', and the 'duper super short' due to the fact that they
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progressively involved fewer questions of greater difficulty.

There are also research labs available to all students. There is a
counselor assigned to each research lab, and each research lab
usually has 4 or 5 students.

Research labs were optional for first-year students. Examples of
topics of research labs for first-year students include fractional
linear functions, calculus of finite differences, partitions, and

combinatorial problems.

Research labs were mandatory for returning students. Examples
of topics of research labs for second-year students included
Root Subsystems and Weyl Group Representations, in which we
learned what root systems were and what representations were,
and looked for ways to generate representations of root systems
of type D4 and F4. Other topics are Modeling prime divisors by
random involution, Deformations of symmetric polynomials,
and Rational-distance sets on parabolas. In my research lab, our
mentor (the person who posed the question, and periodically
turned up to help us) was Dr. Ben Harris, who had graduated
with a PhD from MIT in 2011. Our counselor was Qiaochu
Yuan, who graduated from MIT recently as well. Near the end
of the program, we did an hour-long presentation of our research

lab, and produced a write-up of our results using LaTeX.

There were also mini-courses taught by counselors, available to
all people at PROMYS. These were hour-long lectures about all
sorts of interesting topics. One example of a course is walks on
graphs: In the course, the counselor taught students how certain
problems, such as determining Fibonacci numbers or finding the
number of letter combinations of length » consisting of letters
A,C,T did not contain "CAT", could be expressed as counting
walks on graphs, and how, in turn, counting walks on graphs
could be expressed in terms of exponentiation of adjacency
matrices, and how quick calculations of exponentiations
of certain matrices was possible by using eigenvalues and
eigenvectors. In another course, the counselor spent the whole
time to define p-adic numbers.

There were also counselor courses, the structure of which I
am not too sure about. Whatever it was, during the 6 weeks in
Boston the counselors were deeply engaged in mathematics at a

level that would be challenging to them as well.

Exceedingly good students were offered the opportunity to
return the next year as 'junior counselors'.

There were also guest lectures. Stephen Wolfram (Creator of
Mathematica and Wolfram Alpha), Ben Harris (Past student
and PhD from MIT), Some Google person, Amanda Beeson
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(Rochester), were some of the lecturers.

There was a group of people, seemingly high school teachers,
who appeared to be there in order to learn good teaching
methods. [ didn” t interact with them much.

Things that made it good, in my opinion:

I am not usually capable of forcing myself to study loads of
mathematics. A major part of PROMYS that empowered me to
sit down and work was that there was a 'critical mass' of students
and counselors who were mostly really good at, and interested
in, mathematics. There was a positive peer pressure effect that
just seemed to make it really easy to convince you to work
hard. Computers were disallowed in PROMYS; this may have
contributed to productivity. There were also lounges, classrooms
and other collaborative study spaces available, which definitely
helped with studying.

At the start of the program, professor Glenn Stevens said
something along the lines of, "Our counselors are not
chosen by their teaching ability. They are chosen by their
mathematical ability, and it just so happens that they are
excellent teachers."Make of that what you will, but I did
think that it was important that the counselors were not only
mathematically talented, but also genuinely good at teaching and
communicating. There were many asocial students at PROMYS,
so I think it helped that the counselors were the kind of people
who would reach out to those students as well.

Admission:

The questions for the student application packet are available
on the PROMYSS website. PROMY'S appeared to pick students
by problem-solving ability rather than necessarily the actual
solutions, and had a rolling admissions process.

Funding:

PROMYS is supported by a number of organizations as well as
some private donations. The Advanced Seminars are sponsored
by the Clay Mathematics Institute, in the belief that PROMYS
nurtures future mathematicians and scientists. The tuition is
USD2700 for first-year students and USD2200 for returning
students. 19 meals per week are included in the fee. Several
scholarships are available with support from the American
Mathematical Society and private donors. The PROMY'S website
states that "no student should be unable to attend for financial

reasons'.
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