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|f(z)| < Mg(z) forallz > x.




—HEre A

bRR

DI OMERE , FETALAAE B b 0 X 0 B L 23 0. (220

’ 1"
B3 lim (1+2) = e

o A5 A ST VI
o WA EBRBAEMABIMAR: (1- ) ~emcloan = L

nC

o MIATSR, £ -RR AR RS o SRS

o logn

Formally, for a countable set of events A4, Ay, Ag, ..., we have

P(04) <Srwo.  mmE

1

o FHABHMLE E D MHLEIBEES 1 - S x
o BNEAAL — 0 x IR, (ETHLE &40 X I L G40 2 3= 2

log n n¢




— RIS A

bhD

DL F RS , AE ML 7 R P I 4 0 X ) B 9 R 2k 0 (1222

n

o ¥ HA I B S YT B

2logn
o RUEBFBAIEAEIER: (1-28")" ~ o-2loen = L
o MAMRRER, E0H—BARAEEMPLEIIERS "X 5 < 1/n

Formally, for a countable set of events A4, Ay, Ag, ..., we have

P(04) <Srwo.  mmE

o P BEEE T D —A PSR 1 - >

o BIFAPAL — HOMERR, ARATALAR b DX I B AR 2

n




— B

bhD

PRI, F A —AHLA A TR b o5 40 0 DX I B




—HEIE A

PRI, F A —AHLA A TR b o5 40 0 DX I B

In probability theory, the birthday problem asks for the probability that, in a set of n randomly chosen people, at least two will share a birthday. The
birthday paradox is that, counterintuitively, the probability of a shared birthday exceeds 50% in a group of only 23 people.
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In probability theory, the birthday problem asks for the probability that, in a set of n randomly chosen people, at least two will share a birthday. The
birthday paradox is that, counterintuitively, the probability of a shared birthday exceeds 50% in a group of only 23 people.

BAm (m>n) AIONEE, A BERS A6 — LI R

Birthday paradox - ji(n) = %

mim—1)---(m—-—n+1) T

10-20

mn

H

2
I8
s

H
2
It

H
9
L

Probability of no match

H
N

H
9
B

H
<

—160 L | |
10770 50 100 150 200 250 300 350 400
Number of people

5| HWikipedia “Birthday problem” 7] 2%



—HEIE A

iiﬁz QI] ] ﬁ]‘L I = J H ;i n ;I eﬂ




—HEIE A

BetE: QAT SO T 50 M R A En B LIS 12

SSSegh

BRBA A, BB PLEHFE B S BOE— A
MbLAZ &, HHEIREN 2




—HEIE A

BetE: QAT SO T 50 M R A En B LIS 12

SSSegh

BRBAmA I, FAPLESHFER SRS — A
MENLE R, HHIBEEAm/2, (R ZEK




—HEIE A

BetE: QAT SO T 50 M R A En B LIS 12

SSSegh

Tt MHZAA RS RE, ARG A S M ESHE




— RIS A

bhD

itk AT RE SO T 5 M En LS 2

Tt MHZAA RS RE, ARG A S M ESHE




—HEIE A

Witk QAR BRAE SO B 350" ML AR AEn B AlLds b2

Tt MHZAA RS RE, ARG A S M ESHE

A, BPLey B FEE S R NE Z R e




«-iiti%%

—

1S A




FH R P 52

> 19974F, MITHFSEN B FSTOCK FM KB X

TR SR 58 R SR /LA R R

tpoF] Consistent hashing and random trees: Distributed caching protocols for
relieving hot spots on the world wide web
D Karger, E Lehman, T Leighton, R Panigrahy... - Proceedings of the ..., 1997 - dl.acm.org

Wedescribe a family of caching protocols for distrib-uted networks that can be used to
decrease or eliminate the occurrence of hot spots in the network. Our protocols are

particularly designed for use with very large networks such as the Internet, where delays
caused by hot spots can be severe, and where it is not feasible for every server to have
complete information about the current state of the entire network. The protocols are easy to
implement using existing network protocols such as TCP/fF', and require very little overhead ...
Y% Save Y9 Cite Cited by 2965 Related articles All 59 versions




FH R P 52

> 19974F, MITHFSEN B FSTOCK FM KB X

tpoF] Consistent hashing and random trees: Distributed caching protocols for
relieving hot spots on the world wide web

D Karger, E Lehman, T Leighton, R Panigrahy... - Proceedings of the ..., 1997 - dl.acm.org
Wedescribe a family of caching protocols for distrib-uted networks that can be used to

decrease or eliminate the occurrence of hot spots in the network. Our protocols are

particularly designed for use with very large networks such as the Internet, where delays

caused by hot spots can be severe, and where it is not feasible for every server to have

complete information about the current state of the entire network. The protocols are easy to
implement using existing network protocols such as TCP/fF', and require very little overhead ...

Y% Save Y9 Cite Cited by 2965 Related articles All 59 versions

PR ELE SR =Rl

1Laboratory for Computer Science, MIT, Cambridge, MA 02139.
email: {karger,e_lehman,danl,ftl,mslevine,danl,rinap} @theory.lcs.mit.edu
A full version of this paper is availble at:
http://theory.lcs.mit.edw/~ {karger.e_lehman,ft!, mslevine,danl,rinap}

2Department of Mathematics, MIT, Cambridge, MA 02139

Permission to ke digitab hard copies oF all or part of this material lor
personal or classroom use is granted without fee provided that the copies
are not made or distributed for prolit or commercial advantage. the copy-
sight notice. the tide of the publication and its date appear. and notice is
given that copyright is by permission of the ACM. Inc. ‘To copy otherwise,
to republish. to post on servers or 1o redistribute to lists, requires specific
permission andior tee

STOC 97 EI Paso. Texas USA

Copyright 1997 ACM 0-8979 |.8KL-697:05 _$3.50

s STOC (ACM Symposium on Theory of Computing)
¢ SODA (ACM-SIAM Symposium on Discrete Algorithms)
s FOCS (IEEE Annual Symposium on Foundations of Computer Science)

(B8 DRI D e DA B i S s 1 LA )



FHI< T 52

> 19974, MITRSE A RFSTOCK 2HI% 18 3
> 19984, AkamaifZyy

Tom Leighton 5 Danny Lewin

B8 | Akamaifil A Tom Leighton 444 R L

https://www.akamai.com/company/company-history?



https://www.akamai.com/company/company-history?

FH R P 52

> 19974F, MITHFSEN 1 FSTOCK FM KB
> 19984, AkamaifZyy

199545, Jj YW 2 L Tim Berners-Lee fEMITHE Hi 22 /i I 25 1] € Y Pk

WHFEIFAT 3% 5 S A RIMIT . F 53 #5% Tom Leighton iR 21 HI3F47 H3% v 6E vf A D% 0] 8




FH R P 52

> 19974F, MITHFSEN 1 FSTOCK FM KB
> 19984, AkamaifZyy

199545, Jj YW 2 L Tim Berners-Lee fEMITHE Hi 22 /i I 25 1] € Y Pk
WSS T A 5 S FRIMIT R, R 8057 ##% Tom Leighton iR 2R FI 347 535 v 58 nl AS# D2 n) 8

19964, 1EVL s Bg F1- 2 i Danny Lewin2|MIT E5Tom Leighton—[&] T/, HIPATE H A 416
AL A 28 TR Y 5 58
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In March 1999, the technology proved itself. Between Entertainment Tonight's website
hosting Phantom Menace trailers and ESPN's online coverage of March Madness,
Akamai successfully handled 250 million hits on those two sites alone. While other
websites covering the same ground crashed under the strain, Akamai's technology

juggled as much as 3,000 hits per second.

5] B Richard Trenholm, CNET
EPISODE |

THE PHANTOM MENACE
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> 199944H1H, Steve Jobs® HiAkamaijziF#;Paul Sagan, 3 pEH 4

The next day, Jobs put in a call to Paul Sagan, who was then the

YV V V

president of Akamai.

Exactly what they each said is unclear, but at some point in the
conversation Jobs did mention the idea of acquiring Akamai,
according to Leighton.

But Sagan hung up the phone mid-conversation.

Why? Because Jobs was calling on April 1 — and Sagan thought
the call was an April Fool's joke.

Sagan simply didn't believe he was actually speaking with Steve
Jobs.

What happened after that: Akamai launched its service

commercially later that month, and Apple did go on to buy a
piece of Akamai that June — a 5 percent stake, worth $12.5
million.

5] HKyle Alspach, Boston Business Journal
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199993 H31H, BIRKEITE A, HaMyi (ffHApple.com) R#EmT:, HA
Akamai SZFE A WG 24 ohds, LS Ak

19994F4H1H, Steve JobsZ{ HiAkamaifiEiPaul Sagan, g H4f

20014E9H11H, f)is N Z—Danny Lewinfe 5“911 3 & & HipLE b AE T

with them almost since the beginning. The next morning Lewin had to fly from Boston to Los
Angeles.

"He probably barely got an hour of sleep before getting on board the next morning," Leighton
remembers.

Lewin was sitting in seat 9B. With his Israeli military training and understanding of Arabic, he may
have figured out what was going on, perhaps even tried to stop it. According to flight attendants'
calls relayed to authorities on the ground, the first passenger to be killed was seated in 9B. He
was stabbed to death.

5] B Todd Leopold, CNN
PlDanny Lewiniy 44 B A
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