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Good expansion vs
.

bad expansion :

- Expansion is an umbrella

term for graphs that are "well

interconnected. "

- Compare :

O Gx

·

·-
"Grid graph



② 4-regular cyclic grid
graph

& Gx
·

...
"Cyclic Grid graph

& Random 4- regular graph
"Spectral gap"

⑪ Same other "expanders"



-Then return to kernels

(theory , building them.--)

Think about the following :

we say

k : m + x) + IR

for a set Ct is a

symmetric kerral : ((x
,
x) = k(xix)

-

positive semdefinite if given any-

finite C'cCE
,

k(()'x7) as a
matrix



is positive semidefinite ,

Cam : If k : ( +7) + It is

a positive semidefinite kernel

(Symmetric) ,then

k "(x
,

x1 (k(x
, x + )2

is also positive semidefinite.

Proof : use& in a clever

way .
-- Very short proof--

far from trivial if you
don't

know



Clam : If

K is symm , positive semidef

ther so is

-

K whose entries are

(x ,
x) (k(x, x+)2

] =[I[
K

, Key



Rem :
Ki - In

128 = KK

- k(v)

= 1k
=2



Expansion :
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Warning : You can speck of a

cycleof length n in a graph

& la subgraph is

a graph)
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Remark :If G is a
graph,

As is a Va * Vo metrix

an eigenvector : Vo-IR

it's more canonical to think

leven if VGV , -- .Un]

.I



5)
Ac : Va- IR

is nor matrix

Ay(visvil Dalvisva) --

I Ag(Vzk) -
- IL

↓

: [i] whe up



mult of

x = 4 I↳↳ mult I
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Class endss ...

u
- XY p((X, fy) p([X,YY)
(x
, - y) &(x

,Y) EXY

go&

xY
-

xy

p(x ,y) = p(X , (y) = p(-x,y)
= p(-x,y)

Claim : Kp[x] = 0 , Ep[y]: 0,py8



Ro(x2] = Ep(yn)(4x
(Zhil : Fieng)

((x,4) : f(x ,y) - 1 = 0)
! b)

- -

-(b)ellipse
(f(x ,y) - 1) G(x,y) = 0

on this ellipse

Glyy) is never o

((Yal (1)(e*e :g
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