
 

today CSS413.1
Error Redn Pseudorandomness
and vs pairwise Lecture 05 2021 9 7

Sampling Instructor Prahlad
Fooling Feoffs Harsha

Recap from last time
Const of pw hash families

Thin Hmm there exists a poo and
family of hash functions Ttm n

that requires at most 2maefm.rs
Gfs to specify any Ee

h Ethan

Hmm a Eh GB so.im

Tail Bounds

X Xe LoB valued air

I Exile µ ELI

Chernoff Xe's independent

Bef 15 of e e 2e EEK



Chebyshev Xis are pairwise independe

Palleyal e fee

Error Reductionof BPP Algorithms

BPP Alg that uses m random bits
error 43

t
Reduce error's to Yak

C's 724
into

Independent 01km

Pairwise Independent Oct
Ekg

t pairwise independent samples

4mn
2

h 0,1 s gym
random
bits
O men

t06k melogt
0Gt od



X XE E 0,1 pen and

HE Amin

HCMHO.ci H

E pairwise independent samples in 0,1
use Itm logt

Sampling

Problem Given an oracle

f G In Lo I
Compute estimate

µ Efflum to within
an addfue

E FAT
xqfo.im approximation

go.sn
tG4RODA p

Guarantee

PE Gu e cute
Cath highprobabil



A is E additive approximate Sampler

Ind Sampler
1 Choose Xa Xe to Eat

2 Query Oracle f at Xe Xe

3 Output Efa ft
Theanoff Bound

Pr KEI xp 2é

X XE 8

Get t offlog's

property
Pr find Sample R N Ifs
X tt

using E Of log samples

Offlog f m random
bits



Pairwise IndependentSampler
1 Set n at E 2

2 Pick Ht Amin
3 Set X It Con Ha

4 Query fat X Xt

5 Output Ifa t

Th Pairwise Ind sampler

Pr Pairwise SampletCR N ifs
Xi XH R

by t É samples

Olmo log felt logs
random bits

Epsilon biased Distributions

Recall MAX CUT examples
Analysis pairwise independence

of underlying r.ve



Obs Soft to sample random
coins from a pw and dost
rather than independent

Ingeneral property of random coin

used by alg
n Is there a smaller space

g random coins that has
this property

Property Linear tests Linear fanchone

Linnen
l 0,13 710,1 is a linear function

if there exists a set SEED

s.tlCar son Ki
CES

I see
Ces

God 2

In this case we willdenote loges
4 0



Puff x x of l if 5 0
Xz Xeon Ya if 5 0

Distribution D on 0,1 is E biased

if for all linear functions Is

PullsCx xn of x.fi sca xn 0 se

Xi HU

e Pafa x of I E

G xD Ks

Un O biased
but if needs n random bits

to generate

Constructionof e biased distributors

Alon Goldreich Hastad
Peralta

Uses finite felds Gfa



Degree Mantra
PG E IEEE degree d univariate

nonzero poly
Palpa 0 EYE
XI

Non trivial linear functions are
unbiased

5 0 PullsCx x o I
Un

A GAP Construction
of E biased D 0,1

Input N E

O Choose a feld IF off Agard
where 2k 3 I logntlogy

1 Pick Y Z E IF 2k Gifs

grandness

2 Sef Xo Yn y as follow

Xi y 3

EG Gyi x



y

Eggsmultiplication
y e OFC I EIK
Z E CECE I go.pk

YZ
IT Ze

mods

CFC Elka where

FEED is a deg k
irreducible

I

I s

14 Est E 4 27

EY 3

Pr LEG D BLEY 3 0

x D YZ

p E Est 7 7 1 5mantra



12 KEY 2 D

Effs Y 0 PE z o

Is

Pq 44 0 PK z o

Hey o

p I Xp I

It E I I EE

Similarly

2 Les A


