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G=(V.E): 957

TEE v e VDR (degree) &1E, vICHET ZTEROHN &
(degg(v) TKRY)

4
degg(5) =2

5 > degg(1)
@2 - degg(2)
> deg(3) = degg(4) =3

r IEBIZ' 5 7 (r-regular graph) &%, TRTOTERORELS r THD
757

G=(V,E): 557

G MiB#5E (edge expansion) & IXRDIED Z &

®(G) = min{w ACV,1<|Al< %|V|}

e(AV\A) _ 6
AT T3

G=(V.E): 557

COAY b (cut) ERTERERACV (A£0,V) DI ET,
ZDAEE (capacity) &, AL V\ADMZEHESR G DBDHK

e(A,VNA) = |{{u,v} e E|lueAve V\A}
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(A, V\ A) =2
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(V,E): 557

G MiL{#3E (edge expansion) & IERDED Z &

®(G) = min{w ACV,1<|Al< %|V|}

o(G) = LA = 2
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TEE : Laplace 1751
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dege(u) (u=v DEE)
(Lg)uy = -1 (uv D {uv}cEDEE)
0 (20D & %)
1 2 3 4 5
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G=(V,E): 9352, n=1|V|, Lc€RY*V: G ® Laplace 1751

Lg &> Fh 4 1E E B l
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> ,\1 ) < A(G) < - D Le OEHE

M(G) =
B2 O - x = ( TeRVIZHLT

(Lox)y = degg(v) — Z 1 = degg(v) — degg(v) =0
u{u,v}€E

£2T, x[FLe DEEAY FILTHY, T HEHEIXO O

EEDTZ7GITxLT,

X2(G) < 20(G)

2FVY,
> X2(G) = 8= o(G)=5/2

e(A, V\ A)

1
S(G)=min ———LIACV 1< |A < Z|V
(G) mln{ Al cv, _||_2| |}
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(Dodziuk '84, Alon, Milman '85, Alon '86)
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), (X,v) : BERZER
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avea |, - |E| E -

{u v}eE {u vi€E
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> Vol =1 (- Vo={w})
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fA Hk (JAIST) TRRERMNE LR (9) 2011-01-13 24 /37



o ~DEEHBHAH : T5 (FEEA)
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EHE 9.2 DFERA (5) : Re,F(v) = O(1) MEEHA (1)

avez(u,F):w 5 u(u7V)2:J<i) ST u(u vy

v

{u,v}eF 2 {u,v}G(g)
2 2 2
nn—1) Z p(u, v)? + Z p(u, v)
{u,v}e(‘z/)7 {u,v}e(‘z/)7
n(u,v)<k w(u,v)>k
2
{uvie(3),
u(u,v)>k
2 2 n?
n(n—1) Z k2 > n(n— 1)Ik2 = Q(k) = Q(log n)
{uvie(y),
uu)>k
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{u,v}eF

avep(v, F) = $ % Z v(u,v)?= $ ﬁ Z (I (u) — f(v)”%

{uv}e()

d
T X I fF

{uvye(3) =

d
0 (2) SO IR - w2
=1 {uve(¥)

<,,z>ZO Y ()i f(v)il? (X%)

i=1 {u,v}cE

o(3) S Y [#) A
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avey(v, F)

S
d

1 Z
n {u,v}€E i=1

1
1/ O |E| aves (v, E) o) (n) %n aves (v, E)

= 0(1) avez(y, E)
LIA2T, Rep(v) = 220 = 0(1)

E3ES
EEO rERIY 57 6= (V,E)IZHLT, |E|=L|V|

Mn.

S|
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1

1 {uv}eE
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[F ()i = F(v)il?
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FEXE 9.1 (Linial, London, Rabinovich '95, Aumann, Rabani '98)

EREnDII RN T LEORE/NRER#D (o ~ D-IBHAHATEE
= D = Q(logn)

EE (Matousek '97)

pe[l,o0): EZE

EREnDIY RN T LEORE/NREHMN (, ~ D-1ROHIAHATRE
= D = Q(logn)
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» Linial, London, Rabinovich '95, Aumann, Rabani '98
» Khot, Naor '06
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T G-IERE

AIREEREZEMA (X, p) Y G-FEREE (G-metric) THD & I&
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fA Hk (JAIST) TRRERMNE LR (9) 2011-01-13 32 /37



O ~NDEEHBHAH : #HE

ANEERE

O ~NDEEHBHAH : #E

FEHT S TR

K (tree) : YA VL EEFLVERET D

e
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» ChIFE A b (Bourgain '86)
(BLMIEEE =5 K)
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EHEAIT S T (planar graph) : FEALICARERLHITET57
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nRMLRAEEDTEMT 5 7R

U IZFEH O(y/log n) THE&HIAHFRE (Rao '99)
» ThiFZ 4+ (Newman, Rabinovich '03)

F#8 (Gupta, Newman, Rabinovich, Sinclair '04)
FEHY F TR ( ~NEREH TERHAHATHE

> WOIFELFISSTISHLTIE, FEAELNS & EHHLE
> WOIEH-TAF—EBERNT ST LORE/ RIS () 1ZFHK
FEHTEOAHAETH D EEFRLE (H ZERE)
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T D—f&it
EH
n@AMNBLRAERED K-S EEHYT S T(E

> 0 ITEHEHTIEDHAAAEE (BRHIE L ITHEHIKT)
(Chekuri, Gupta, Newman, Rabinovich, Sinclair '06)
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BHAG &=, BHQ(/Z) EREETS
(=L, r>3EEH)

F#8 (Linial, London, Rabinovich '95)
BEOTHRIEQg)
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