o PSS T
o SR TN AL
s B LTFLH
* SZIEFIN =

| e
AR RSPR
139754 7




B IE

&, XN—REETHEE. ©ETR{EFNMAS.

NERT, WRET, EEHFEE L THINGR. REE—HFBREE. XEFHR
F0Z, EERS. HBNALE—HFUENESR. X, EHKT.

X —RT, RNBEHPNEXEHET . MEERBEXIEROF TR, &)
. BOAAERR. X—BESHFARNEENRE.

Ei%?.—ﬂ#ﬁﬁ—”ﬁ%%ﬁ'ﬁ& SIS T HOE, (REES—LHmEAL,
HEEE. HNAR—EE, RIFFSMMENBILTRIS—IERCLEKT. RiFF2
MAIBR LR B—FIEE.

&mm«um»mﬂ%TmM%_¢§ B 1S EARAMRETAYIEIR. TIRA), HBIFES

5, BEEHNERTEL XBENRZEEIREFH!
GODE) H % %5 3 1
RSHEA
HLERES - E K1
EFLE - BER
FEZMH
ﬁfﬁ'ﬁj{ﬁﬁ%&ﬁﬂ@’ﬁﬁ s sserserenissnves By S8 5
BRIT
L e RETHT 14
ﬁ%ﬂﬂ?@ SR ﬁfﬁfﬁf 4
IMEIREE vevreeene % B9
=S g 4 o— &L
FESHE
F—BEASTHELS : e XITE R 16
ZARER
WE—-FRBIEZ— - £ 219
A&
FRALTATE e e e R e oo FEIRD 10



A K IR
MZRIILNEREAF!

% B i 1
T,

2A24A, FEMIEREAMRE () H-EEZHINE
—EE T R OIE RN FREEET. BRAR
Nigga ., ekl SRk, LIARRERTTFREN
PN EFELREE. JERITEFT AR LB 5.
“FHE-FENERF. ? EFTR¥, REXZTHIA. M
I BER G E — IRFEA BRI S L HEAIRNE, AIE
BERERPLEL TIE=N, REFERFZRYL,
HEFmmE. AMIgmbEEEE, BRI/ FEE
B, EEZICHE R, RENE-EERR: —EEK
BWE . GoRPNFREENERS, AHEREREREH
H A TTHE.

Zra L SN Y S
ARAFHEFREFRXEZFL E &

2HBSHT. RIRIUTCE 7 X8/ FRGE R SEI0, KR #ImRRAE— b
SWERITERS, BYGEHRNEEENFEDNHESMERAE. SIERE K& 7
BT B + A2 .

FEVR & —TTiR, R HEBERE B R e MR A MRS ERBRAE, RiIR
FARE T EENER. METHERMREME— L AFERE RE/NFRENREER. [
IR, YHMARE THRREREA MLk, BT T&EMmRE. 0. R, E
Z. HRE. #HOREHIR AR AR E 0 E R XN R S X T E T RE R
FERCEA. CRREMEERE, WTPENRERAR. FEMREELOKRE, ¥TE
TR B R A R0 [0 % 07 T T B TR, R — B, NVFRIERIBRE DY
Brzm “WiB£. #1807 MERBIARZ —. PRIERRS| A RS, MT 845K

& S: “He is a strong man and he is a great man!”

AAFEF KERC BHEERE AL E
A ZHFH. BEEEREERS (LY GiEsi B ME (AP 9=
T — KB, FITH MG AR, X IR A [E R, LIZEA T B [ S X XA
FlE a2



XER FRE TR AHEETRREES
£ % (9 44)

EAFEFEEEN— &, KEEEERN, HHLEARTRER. HEBRUSEX
msA.
7 B A

BAF—ERFEERE. THARBEANER, REARSLCE, AEFPERLHIT
#. EER, FORER, FARKKE, WEE, HRGFHEECM. FRORFEE, HiX
EIJMWAXFAREN. RNAERERABLEAYY, BEREFRECHEEAREFEFN
FAER.

GEdE. R, REIZRIEFE” . BDFRSHEDERSER T h— YN KRR
REVEHR. RHRAE. R, X5 L HFEAFLRZEFESERIE RE AR .

WHAFREZR=%, BMWRLRIR, BRELLET. RAMEH A5 AHRE,
— B ABIRUK.

PAFEEET: “REFEARNILF, REFAZEROEBMAR. ~ 895, X
AR LT R — B SER, ET AARRFHIEHE.

2%, MNFREESELER, EHRESKT. UREREEERE, HRANPE,
o, BENBNE, BRBEAAEFBHS K.

L AER AN (Bt PePTITBE R T4t BRI O N AR i S Gt % o B E 1 AT R B R R
%, HRETE A RSFAN TRy LR EERKETRL.

% (964%)

BANFAERARES. F—RERAEAR, TREH2EE. WHUKRAIE, FitE,
Afg%, BEGITERGER, HAREE, HARER, BARETHBBEARERE, AW
R TERAPESFOANESEER. FRRREFIZERENELN, REMN, KFR

BRE (9 64)

Wi E CBNEY . RICEEZBER T —MNEANRKERE, — A0 AT
B, BAFREN—ETJUORREGH—E. EBRNEREFEFT A ELFREENE
18, MeImiEREnPEETIHERRAE R, EMFFENBERREES, MArRIALMN
REBH., HENEGRESERA THRENES S EURETHEE.

Koo EREmMEERK, WhTEEEZ TIRAZ#YT, KARBEREE, HEE
ERMGEHES L, EERESIMEELRI M IEER.

BNFREBRELEM, BUAFONBREPEFOHSELEVESETE, itk
1T ISR AR R

BRER  (964)

KBE, JUEFT, MR AE, KIEE AL,
RSKBBHEIPNFHR:  RHEETE, TUAERRESE, —MEHE, —MEM
R B, EMEERFEAR. BRNT, BARBME, TRBFLLES, TH
2



BH PR ER. 7
fir £ (9 54)

iR —EET.
BRF (9 54)

REFBRZHN— SN FHIRaE “REFPEARILT, REHHRSERNEEN
AR” . BTG, RLSEHEEN, BEXFELM.
7K - A (954)

BAFRFRZAL, DETHELIRENERBFABCHAL, BREE, FLEE
PITHREDREQIFT. 19795, 192FMEMTT, HEMSSTELFRETRABZHEES
GefTEh. HEFEN, LHEME ZSR=EE FEFHERHIRESASRAE.

LR (96%4)

SREX—KEEBTEFRA GRMFY , REERHEFIT —&, BbfSH TR
ERESNMEBEABH, REXSHTMACH.
eSS L ARy & HOELHE, DIBEZA AP ORI RES TR PE) L BRE B3, it
HiERE) “—NEME, —MEMSIE. EMREETEAR. BBRYT, BMAEBHE,
FEEBFRL LS, FPRBFINERE E2ULHNEFE THAF “FEARKILT 8
.
T % (964)

}\.EZ%' lj:i%:]:ﬁ! Xﬁ*ﬁﬁ'- ikyﬂﬂﬁ)\u
dEREF, YRBEE, REBMER. BIELAE!
E A (964%)

kX, Pl ERE,

BEREML.

AT SFAEX ML ?
ﬁﬁz*ﬁﬁzﬁjéﬁm,%ﬁ,&ﬁ,

AEMEIMET. 5 7

AZ I ) G R

LR HR S AER, RIOKET —EHHTASA. BRINS4E/NFRENS®E,
ERMAEZEE, BRYEAI—ER. RE. XHHFHZE.
4k £ B BHIF (944)



X E W
F A H

EEXEET.

f*m%%*%n%%ﬁ,%ﬁﬁﬁﬁﬁkﬁﬁZE,

HELE, XEMNECERE Zt+4#H,. RELIWMTHREL TIELFEXMMIFHF
H5. SRTRL TGRS . RS EREA RGN, B AR TERIPE—RAEHN “FREEE” Z
bh. BEHZRRERRABE - AiEERIE S ERNEN. SEBRHETEEEENGE
M, EENEEREAEEMR. ERSATHRAGD,

T aEim. ‘e RS ER

WnEET . BT, REARTRSEWHRNEIRE. KENE, SFEIE, KE
BSHEE,

REMPAE I REFTRELTE.

N, RS TREMEFENAR. RELFELSKRITEER, m%gﬁﬁ1ﬁ
ﬁﬁ@%@ﬂ%%#ﬂ%T% PUSIFGint, BEMEELERSEMEm. MICEHNE

Wukk AR —a R RRAREE” , HREETENESELRESERE, ﬁﬁﬁ%ﬁ
ﬁ EE AT MR, BEMORERASMEE, BB LB FERAEZ L
LE, FERESWEKIE: “UNETFER—REMA, HREGEHRENBENBTREEE, ” T
=5 %ﬁﬁﬁ%@?%&ﬁ%ﬂi,mﬁﬁ%ﬂﬁ:ﬁﬁ%%ﬁﬁiﬂ%%\&%%%%ﬂ
Mgﬁ“rﬂﬁ$7 28, XFEMFATGRER —EAK: “YDIMEL, £EMEEH,
W RA R, X —MFEFATER, TTﬁmwumﬂﬁ%Z,ﬁ%$T‘“%LImﬂr
R B,

iR ZE, RETXHAEZETENKRE. ETE%%&%%%%F%HW,ﬁEﬁ+
KIEAELSWBIAEIRILEN—MEF B2 NS, SUEERan, CENERS
. AR T HRin— i E IR BT E MM AR 2 288 T4, ﬁﬁmﬁ%$m¥m

RIS FERNARFEMEREEGHBEFEEGE, BFER
Mg T EE: ‘T, RANEEEELER. RERNEG
B — S LTS, (hER2LENMRE, Eﬁuﬁ%
—¥ ‘REER' #9E. @Eﬁﬂﬂ HER, (MXESEKE B
RBURE T A EME .- \§ﬂ¥ﬁﬁhshm%%ﬂ&'
m,@L%%THW%ﬁ%WW,

Af—RKidE, RERER+REATIKBIALIERE
SRS,

5UFREEE, BREEREABHOME, £EEEQ T
HE4TE, 414 SR E R E—HEaaEnE. FE, K% e
BT TREZIMNCENELER L. BLAEIXIBLER. €

Mg, SCEMNME, WATHA TXENEMEIES X,




EHFIZSF

FEERTEEREEFRTHBAR (KRRAFX
) REFAMARAAATH AU MERE A EHNAX
EOUARARRETEZLA.

FOERER: KFEHERTTURRSTIEE, #
HERFERETENEANRE. RERFRERFET i
i, RNEAFERERE: EEABEHRES, RAF 4
FANEETR, FEFRANEEXE, AR, EEHT
AHHLE, FAEANLL.  RNECHZAUEERBAARTRE 20508
FRURHAERAFNFL AT EBLATHREADOF .

D& ERELTHUIJATE LS HEREEZAPNIAAHE-—IRE
EXRHER, EZTRRMNAFER. RNFREY, REREA D LFRARD
HEFEIBEARE, RECHEASS. RXARINMMWEE.

(EEHH#E S

BEES5HEEAMEREN

s

- BEERESHEERE

RO R —PRRPABHIF THRIB—TEEURERENBE. LRITREE
R —MERERITYI, BEOERERELK
Ay Gy Gy,

a, a, - a," 5
< ﬁZ(D’¢1®m10£¢AH%—An1Mﬁw HiE

i=1

det

\d, d, -+ a,
() B A0 2 o SRR R AL S = A RE S R M AR TR RS BN TR,

TRt — FRRHAENTER. EEOEERE N T(n),
Tmy=n-T(n-1)=nn-1)n-2)-2-1=0(n"). MMREAIEQ), HETF=MAH
A TCEEEM AR n NEE S, FTLLARELEE IR -On) = 0@n").

B SR b R I B TR IR B R T S TR, B IR B MR S AR T
iR R M T P R B . —ANEE BT B 1 BT R A (] (2 [ BLAR o B B
Bt E] (=S [a]) B 2.

FE—ME RN EANAEERE, CREEEANASRTEEENERENTR.
BRTTANAENE EREL R OW ) (XEEAEENTEE 1 MTE), —REN

iEH Q).



B b ER T A LA R, S — AR R A R E R E E TR R BRI
SR AKX ZF R SR AMEBRENREREZ —.
EFRXFRIVE RIS EERE, FEHARERE Tt E e a5,

i‘ﬁﬁﬂﬁﬂﬁl

RTFE -G RZUTUNTERNEEFERRETE. BERMOTENLEELRTH—ER
KEFGZE, AFTF 0 BRI T 7% BB AR R B 18] P By BEAR DL ry (o] BLHT A4

fm 1 b 13X 1 iiteg
Jno |10 [ 75x10% [ 10%
n 10° |86x10"|31x10"
nlogn 60,000 28 x10° 10"
" 1000 | 29x10° | 56 x 10’
n 100 4400 | 15x10°
" 20 36 51
n! 95 14 17.6

WK ILSEFTAB . 0 TR REREE — RS R
= A ENFER RS T MER 2EHHT

HeF ( Sorting)Al@XHEERRM A = {a,,a,,--,a,} EFa WAL, @BLmH LK
BEIENUANERBIFHES.

EE HFRENERER Unlogn).

AR o MIFRFERE n ek, BE—FEE d WA BT E A MR
. BFERs RE>M<EME e, FLLE 29 2!, B Stirling A5
nl ~ J2x-n(%)n, frehd = Q(nlogn), EEE,

i J Willioms 1 Flovd % A i) #EHE S (heap sorting) B e 14 174 B 6] 55 28 &
O(rlogn) ([11p.198). XN EENERFERE T TR,

BEEE, WTREGEEEE, AMDBHEEGEIX A E REMENFER. BMEW
THF., MAEHETETINTE AIY L%, ERB/ADITENZRBEINE —MAEE EEIT
e b R H A O {EL e 3

0q, g Zuprk

B EFHEE R E R, BEERMG. BRI, AI3EaSnsg 28
BTSN S, SRR HATIG. filn, EREANTr  WEEEA P, ERENTFe” 1
EE R EXP GXEn BIEENE, cREEEE) . B% PCEXP. —f&ikk, Wg

6



REFTABEOERE, ROVRLEHRE, Wi EOEEERTESH

EEFRFHRAVEEN —MEEEHRE NP, NP RAREHAREAREIEL L EREERR
AT LAFE Z5 T B ] 79 B AE A [, — MRIFRIBIF R R B, RIOTMRMEBTENER,
BLREGRIEEE—NHE, (ERNRRNAMERE, EERBIENIEBHEERE).
TEE—MREZRIRE:

fE19034F, FN.Cole /M T 2% — 1, U ¥4 845 E.T.Bell [{tu i T £ AflEAT, Cole
EZE: “ZFBEMAMBEHX. 7, Bel EEFHE:

At the October. 1903 meeting in New York of the American Mathematical Society, Cole had a
paper on the program with the modest title “On the factorization of large numbers”. When the
chairman called on him for his paper, Cole—Who was always a man of very few words—walked to
the board, and, saying nothing, proceeded to chalk up the arithmetic for raising 2 to the sixty-seventh
power. Then he carefully subtracted 1. Without a2 word he moved over to a clear space on the board
and multiplied out, by longhand

193,707,721 x 761,836,257,287

The two calculations agreed... For the first and only time on record, an audience of the
American Mathematical Society vigorously applauded the author of a paper delivered before it.
Cole took his seat without having uttered a word. Nobody asked him a question.
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