
 

Lecturelt

Expander Mixing Lemma EML

G d neg graph G YE
A adj matrix Ali j edges bet i j
M normalized i.e M t A

A is also a quadratic form

xtAy Hi xn
y Cy Yul

h

E A jxiyji j l

x µ
xi.gov

jx

1TsI iI f



For S T C V

Ust A 11T E Aij 1447145

j Ais

I E Cs T

if

edges from S to T

i je SAT Aij Aji

E pa x

Let 6 be a dry graph let d bethe er of itsmad

I 1 Els TH 1stud s x THT7
viii
wind

G



ISI d expected numberof
edges fromS to T
if each V had chosen
its nbrs randomly

Prot lls y.tt x.ge RV

Let u Un be orthonormal eigenvectors
of A

Recall IRV has an innerproduct Cx y Egxiyi
11 11 Exit exist

u fu I tmall.IE 5T e

h

X Edi Ui for some Coefs di Lnin
h

y Spj Ujje p Pu

X Uj L EdiUi Uj

ai Cui up Lj



2 C X un
i
xlilu.li Wile't

p rn

AT A Igp uj YEP A Uj EpXjUj

1 Uj

Tx Fy C diUi BDj up

E Lip Aj Chi uj

tipi Xi 1

x Ag x A y
Xi i Xi AijYj EAijxiyj

xtAy
IEG.tl

lEcsiT7l 2,9 d t Xia pi

b



Irn Inn d

sit 1st't t
Xidifif

S x Ekipilist

where X max Ml Hd

E killed s pi s xfp.iqT
CauchySchwartz

Recall ex x Ghibli Edini Ea so 1111 4 4

H lb H f lb Cit is

conclusion I lecs.tl dlsln Tl SX s
l

i



Applications
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