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* John GuarefE 19904

EE B — A «Six Degrees of Separation

* | read somewhere that everybody on this planet is separated by only six other

people. Six degrees

of separation. Between us and everybody else on this planet.

The president of the United States. A gondolier in Venice. Fill in the names.

¢ X4~ “somewhere’
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« =564 (Rapoport, 1953)
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Chernoff bound (Chernoff, 1952)
BEX, o) X JE S AO[0, 1] EROBEBLA L. 4X = 230X, p= E[X]. W4
vt € (0,1) Pr[|X —u| > tu] < 2exp(—t?un/3)
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Chernoff bound (Chernoff, 1952)
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Hoeffding’s inequality (Hoeffding, 1963)
‘i’&Xl; )Xn%zﬂ:—l\jﬂg[a; b]Lﬂg%*}[&ﬁﬁo é\X — Z?:lXi’ l’t — E[X]O %B/A

2t°
Vi>0 Pr[|lX —u|>t]<2ex (— >
3 b i=1(b; — a;)?

° Xﬂﬂ%lﬁ%\?ﬁ
* Hoeffding's AR, AT AFAL A Chernoff ({HAEw/INIFFHS)

o JH H W fitmeasure concentration inequalities, tail boundsZ




RAEFAF: TP S

Hoeffding’s inequality (Hoeffding, 1963)
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Chebyshev’s inequality (Chebyshey, ~|8XX)
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Markov’s inequality (Markov or Chebyshey, ~|8XX)
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Hoeffding’s inequality (Hoeffding, 1963)
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Community Detection

* Girvan-Newman Jj % f&community detection ) 555 5
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* PEBSRR%L: JE— A metric space; ARG ZE HIRY

* (k,z)-Clustering: i ANZIERE—1X € RYK—N2%k, HifEHEE

— A AN IC € RMiifE

cost(X,C) = dist?(x, C)

X€EX
z = 1 &k-median, z = 2J/&k-means

X H
dist(x, C) := I‘I}Elgl dist(x,c)
c

dist(x,) = |Ix -y,

X ®
X X Cy X
X
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k-means B 1Y
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2510 Lloyd heuristic (Lloyd, 1982); [tk FJ2,

I3k & Y k-means
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, AHERBURIAS B BEAR AR 4]

ﬁZxES X, EI]}L/{EIF:' J[l\ 5 ﬂﬁzﬂi‘l'mean E@ﬂ%'ﬁﬁ%

[EN; (priAil




k-means++ (Arthur, Vassilvitskii 2007)

* k-means++ J&—Fl A k-meansik YA #) J5 7%
92 E, k-means++AK B it — i (LA

Pl : BBUERE R RIENRIELEC
Fori=1,..,k —1
Fttx € X, AR IE K Fdist?(x, €)
C =CU{x}

iR [\ C

* XAHMEAL RO (log k)T LAY, J& T $%LlIoydn] PAZE Sl dtaX A




k-center

* k-centerji 5 — M niEk-ZR ALY

 HFRBAZL: cost(X,C) = max dist(x, C)
X

« H¥}: Gonzalez (1985)

Aak: EPUEELR RN REREC
Fori=1,..,k —1

H2fEdist(x, O)mARHx € X
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ﬁn%ﬁﬁETU\embed%ﬂ RY, 18Pz B BE
* £,-norm, Wy, €1, L — A =ATEAZE

* cosine similarity: arccos|| |<|a|“>9|| , fEieafib 2 HEIXMA - L =ATEAZ]
ﬁﬂ%m—‘ﬂilﬁﬁ A5, 17&5;%/\4 m\ZLIEU [ AH AL B
T EMEY: WA R ISRE R 58 2 — 2B 5 IR 4 52 25 K S )

o AL, Nldist(i,j) = ||A4; — A |2, XHARIX—IT
o RALE: FEFAAAE 5 OO - kNG R AR R A

IN(D)UN(j)|
» B—ARPUH: A;F1A;jPearson correlation

o XL ER— AR = ATEAFENX
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JZ1R 28 2 Bottom-up

* Bottom-upJj % e i I, RUR— MBS

- K& EERG = (VE), JFHANKE AW (LB EHPUE)

e Linkage /5 32 :
» Pl RS H—2K (AIEE— A n R i)
s BUONKHI TR IR B BiEmmAaIF
- HEF T 248

- IR EARE) “BERT

* Single linkage clustering: 22 SHITH] “BHE” ®E A élgitréTW(S, t)
SES,

« Complete linkage clustering: Z&{Ul, {HEmin4gpmax
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JEAR R RAR K — BIvf () #8 F SRk e Ly, B H b R &L

* (Dasgupta, STOC 2016)45 Hi 17—~ H An R B & X
* BT S PRI AT B single-linkage i SEAE T I H b7 R XN 241 HY

It H pR e ZE

T — M H Htop-down B ELyE

o FIRAEH2-means, T & Hsparsest cut

* T —AREVHTFES, Sk Hcutisparsity & LN

w(S,V\S)
|S|-[V\S|

s HIHEIAR—PMEEY, &3] GEL) HxsparseWySiHAT X4
« Fi*}bisecting k-means, % J5VEXN— AT EIEREFH, WA REERIE R
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* Dasgupta 2 J5 SJCHEAE T T HA XS B A A U B X
* Cohen-Addad et al.,JACM 2019

* Moseley et al., NeurIPS 2017
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