
 

Pseudorandomness Lecture 21

Agenda Govthin For any const a 0 Forall n k and e o there

is an explicit ke extractor Ext WILD EM

with m ta k and d Ologye

Recap i If n is small then Ext ah haha
is a bye extractor with m k alogle
but seedlength n

D If X Xt is a kxt block source
then we can extract randomness by paying for
just one seed block

Something that we'll use very often this class

Lemma Residualentropy say X is a k source and W
is a correlated RV with suppW 21 Then for
any e 0 with prob s t e over wow XW w is

a k l logte source
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Fix any wet Badw
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An application

xig D t.ge u

Koki TEXT Tall

Does this work

Zi X Zi ExffxUa 21,22
With prob 3 1 E over Zi z we know that X Zig
has entropy 3 k Kk logYes 43
With prob I 1 Ez 31,22 tall
I 21,22 eateries of the uniform dust
so If we have a way of using Olloghle seed to

extract kla bits then we can also extract

any 4 a k bits using just Q lognle seed

Then GUV weaker For you nak o e o

there is an explicit Exte LN xLD EM Css ext
with me kk and d Ollognle

Another application any high entropy source is close to
a block source



Lemma Suppose X is an d d source Then for any e o
X Xi X2 is'Én n a na a logye source

Pf X an MTA source

Polka E EPIX 2422 E In a 2 g a

To show that XIX se has high minentropy wghp
over21

just use the REL

X2 X se is an nad logy sue wip l e over a

D

i If min entropy x is really high then we can just break
X into blocks and get a block source

What if it was not this high

gsondEn xg7au is a coke
condenser if for any k source X we have that

loud X Ua Ii Y where y is a k source

The condenser is lossless if k ked

We would wait kym kin so that entropydensity inc



Thin Guruswami UmassVadhan For any x o and n k and
c 0 there is an explicit baked lossless condenser

loud N x D EM

with m Ltd Kt Ollognle and d OllogMe

Puttingthis all together

Lemma For any t q and nak and e o there is an

explicit ke extractor BBExt EN xfD EM with
m kla and d ft Ollognle LEE

Pfsketch Bond Ikuta
f

Ext a Allusing o
forsakesItBeed lot blocks a

Ex Prove this formally in Ps4

Them For all n k and so there is an exp ke ext
main Ext NJxD M with me ka d Olloghle

Our lego pieces
WLOGE n t k Censers
WLOGE we can assume that X is a blocksource

Forblock sources on seedblock is sufficientG
We have explicit extractors with seed lengthsYoooo



If source has more entropy after 1 extraction
we can extract more using REL

Together we ought to have what we wait just a
matter of putting them together

Pfof GOV Weaker

Fix E 0 co Elpolyln and d c logy for a fixed
large constant c

We'llhave a seq OLEOE E E EE I Elogn E

Define c k smallest i k 2 8d

We'll prove For all k there is an exp k Eius
extractor Extre NIXED EM

with Ma K 2

Imp The seed length is d nomatter what
k is but error might slightly inc

Base cases ilk 0 ke sd
We have such an ext by the prov lemma

Inductive step say ilk 1 and we have

Ext for all k with ilk's Lick
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D Ollognlep
to

Eodose
y Grt 0110g eto a

k source I
E close to Diya
a 2xk block
source

where K 12 kg 0409

Note that kg k sky ilk's sick
k 2d

kissed

F
t
LEFT Fft Fft Ology
tEiht D a E close touniformclose

touniform

But we waited by random bits we only have kgbits

there are 5k1g bits still in the system REL
We can extract another 46th of that
There are 56 bits still in the system



I L t 4 applications f REL

gives us what we want

Total seed 410405 7 34 04082
card BBExt

d

Total error Eich 4 3Eot Eick 1 16 Eius

And i n logn Ein Eo polyln I E D

Condensers as graphs

If X is a ksource and then TX
KMH mustbe e close to a k source on EM

A
setofsize K

en
EM IPX 7 KD C E if lossless

Fact If CondeENIX D EM is a baked lossless condenser

then G is a Gk Dlt e vertex expander

PCs is almost distinct for any s ofsize k

unbalanced expanders as we wait man

with almost optimal expansion on size K sets



GUV Graph G Ignx Iq Fgm Fix Else e IgCx
irred ofdegreen tRota f y If'ey fays fancy

where fo fhimod EG h is a parameter

Based on Parraresh Vardy codes

Lemma The above graph is a Ek A vertex expander

for k tin and A g Cn1 ChD m

Car suitably set parameters to get
d tf log a me 2dtltalk

Next Trevisan's extractor Interpreting the NW

PRG in this framework


