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1 Random bits are sort of care

2 So can re run algorithm

3 Analyzable understand how much randomness is

necessary
examples eigenvector value computation

primality testing

How
Good enough standard in most languages

example pardon d regular is expander
But Hawe proceed need good psrg

Cryptographic

For specific sorts of algorithms

Today re running an algorithm to boost
confidence

Say is right 99 of the time but want more

maybe outputs yestuo
Re run use majority answer
Fix input and now view tardom bits t E Eoc4 as input

Or view as repeating an experiment
input c C Och and output will be correct 99 of the

time



X retain a ulnar woong.f IH e CE
Y oil X He 9 2

To run k times will generate To T Tz TK

each in Eod

Want Pr most tie t e Ek

Maire approach use acted bits

Today only need n t 9k bits for E

Lef G be a d regular To expander with

valet set U QB

Recall all eisuals of adjacency e g
For Wc Wz Wn eisuals of W MD

satisfy Iwile To izz

Can find with d 400 log d E 9 is why 9 bits

Choose to uniform in 0,49

For each i let c i be Radom neighbor of Ti e

Use cordon walk

Will prove Pr tend walk in X most of Kt steps E F
K



To write using matrices

D diagonal 14 Die diagonal Ix

et s e Or K

Pr ti C X for its ad tie 4 for its H

will prove e l

so Pr walk in X most steps

E Es e

Define Di D x ies
DY ies

4 ED We WD w Do

IDK we WD WDowF

To bound thB use matrix norms

Recall HUH_meat HUINHI

Mole HM.tk klllkltKtkll



And for symmetric U KUK met abs eisual

tant k Dowd e 1

proof HWA L 1117,41 1 so 11134Wh e I

will prove claim2 HDxWH e I
1st

Il DkwDe W DowH

K Dew Dow Elle HEH

Fu

and I Dew Dow Ee fu Kyle
l

Proof of claim 2

HDxWH e Will prove for a Il z

KDx W 2He 2

Let CITY where IIy O

DxW 11 17 11 Ix 111 11 E E



As IT1 0 HWyke llyll.maxfwz.twall e

so llthwzHEHDxwcIK HDxw.lt

c 4 toll'll

folk tokill

FoltzH because HalleHEH
1141141211

Note very odd because used 2 norms for probabilities

Noles for asymmetric norm has littleto do with
eigenvalues

Generalized Hypercube

Oil
d mod 2 acts c E if G a fi

mod 2

in Pos i

From product theorem

have eigenvectors for each CE 01134

Neca Eff as

y

00 Ol
01



Generalized Pick g get 01134 K d

edges are

catgilmod2IeiekCCoimi.has
sane eigenvectors

ten For Ct EocBd Yc is an eiguec of M with eisual

Cyoga

First Wath Gift 4daLKay
For any vertex a compute

the H II Warsi
Vocal4dgit

ikGil
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need all these small


