
 

today CSS413.1
Is Randomness needed pseudorandomness
Method of condchonal 3

expectations
Lecture O 2021 08 31

Limited Independence Instructor Prahlad
Harsha

Is randomness needed

Recall MAXCUT

Input Agraph C are

dafpaf Cf CS KS that cats as

many edges aspossible

A m

Outputa random S EV

Formally for each ee Ln Wkn
Toss Re It A

Edda
S

Elko D EL z1 Seats
e

e
I IE 12

How can one ekm.ba e redcece
randomness in the above alg



Technique 1 Enumerators

Enumerate over all possible
choices of the random coins

Eliminates Randomness

Expensive choices 2M
m random coins

tossed

Technique Method of Conditonal

Expectations

R Rm random coins

M rn particular choice for
r.us Re Rn

QI Fixed fast e coins to

me re what is the
best choice for the deepest

End Exp
coin

econ me Effort 1 2 9 REE
ReyRn Re re

Note C Effect G I IEYz



eoe re II ph eG hi.Reee RnD

E eGe re.Re e

zeCre 9,0 feces are 2

eg e E
Z

e C LEK
For e to nd

Compote EG 4,0
eoe me e

ear

Output 5 corresponding to 9 ten

Effect secrets eG E EEG hn

Qm Are the conottonal exp eke ee

easily computake

Sec 104
he re

Scute_Ee I



ye e Iog I 4 43 102

Te Eg e ly I
led g footG E It'z cotC0i GDI
econ 4 ELK of Fei Re re

feeELILScuts 4 Vyse Bird

Kota.tl
tEfotCoe.GD1eCre

ne 1 cofCSe.T f cotCEeei I

Elata
Similarly

EG q.co cofCSe.Te
t atCEeeB.Se l

IkotCoe.fnD
eCee re e ear re.o lawd 171

So T.c qqs gg
kotae D.se 1

Atf For e o lo n I

compute at CEeed Te ecotcfeci.se
of afar Te 3 at deep



set i else a o

Greedy Algorithm

Technique 3 Limited Independence

Effect D Pals at Ggg
CigCE

Iag ALR t

112
Oles For above argument the

following soffees

Key RCR RD
For the rand alg it soffees
if R Rn pairwise independent
ie F et

the b eEaB RnLR b Rg I
Cam pairwise indie n coins be



generated using fewer Gifsof
randomness

Zone R R B R Re
independently

Nco N 2k 1

Re Rk independent random
corns

For each of SEES
Rs R

CES

Note Rg Re

Claim Rs
egg

is a pairwise end

in fact
Hog GED cane

f SET RLRs a R D I
ta bE oil

If Rs Rsn Rs't
Ry Rsm RTis

SET a ft non empty at least 2



of SOT SIT as
are non empty

Ako Rsn Rst Ras independent

Hence Rs R are end of uniform
marginals

Corel To obtain N pairwise independent
one only needs logarti

felly independent coins

Pairwise Independent family of hash
functions

N random coins pairwise independent

N random elements
each in the range In

REED

N

Generate N random samples
Re Rn et

Ct K taekRaLRi a Yay



1 Hey Rea Ry are independent

M EoBm
Repeat the adore process

m times
Endy independent coins needed

m Clogcati
gM Clogarti

Experiment
If finite feed of age g
qzmaxEM.at
a b Ga tf i

taek Ra axe b

Claim Ra
y q

over random choice

gca.ge exIF
pairwise independent

Intact f Cc d c FxFg
2 at EE

I



Eg LB
c and I of p

aEL s E gl 9 s E9
aPnfa EffsPeLb c

a4aEgJ

2

E

G att
b

It


