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Agenda Ramsey graphs

An exposition of ants
Lecture 2

if 2 source extractors

Recap Extractors Ext NIXED EM
is a ke extractor if forevery ksourceX
Ext XUa Te Um

Thin GUV Forall Ken e IN DE o there is an

explicit Koe strongextractor Ext INJx D EM with
M C a Kt Ollogne and d Ollognle

gg
kist Topete e k

for all TELM

LD
N

Strong extractors Ext XX yu te Uma

Ramsey Graphs

Obs Any graph on 6 vertices either contains a clique or

ind set of size 3

AI



On For some k o is there an n large enough
such that any graph on n vertices must either

have a k clique or a k ind set

RIK smallest ns.t all noertex graphs
have either a b clique or a k indset

How large is RIK

2k ERCK I 44L
Defn A k Ramsey graph is one that has no k clique or

k independentset

A bipartite k Ramseygraph is one with no Kkk subgraph
or no kxk indep set

As a matrix

µ M
Made if Os Is s t there is no

kxk submatrix that is constant

a
How large can we make te

F such matrices for k 2108N

Can you find an explicit suchmatrix

Stronger ask Every kxk submatrix is nearly balanced



Two source Extractors
A Ext IN x Na EM

is a ki ka e 2source ext

almost if for evey ki su x kisrex
Tosk sit Xi Xz indep Ext Xuxa all

p
Koke extractor with
a 1 bit output

i If we can build 2 source extractors then we

can find Ramsey graphs

History

Chor Goldreich888 2 E extractor K rn

Bourgoin 05 70.49h 0.49h extractor K no

Raz 05 GO.sn clogn ext

Chattopadhyay

Zuckerman is
1004194 polylosh ext

Li lb lognloglogn lognloglogn k Logan's's's
t
extracts oak bits



A puzzle You have D players but some b of them
are malicious The honest players choose a

uniform bit and the malicious players choose
their bits after the honest players

You compute f Eis 2 and would like this
to be as unbiased as possible

f PARITY Howmany bad players can you tolerate

Not even 1

f MAJ OLD

Defn f is be resilient if f E is E unbiased

even in the presence of b bad players

Ajtai Linial There are f 0,13 10,13 that are

b resilient for be Olga
Tribes fn sort of

Emeka An explicit monotone fr f that is 0 Egn
resilient



key ideas

Revisiting strong extractors

Y Ext X Y Te Ua Um

I Ext X y claim

there are C e fraeof

Extend
ISthey's s t

Idea18 Run over all seeds and apply a resilient fn
on them

resilient

Ext X ties D e unbiased

Will this work Each of the good rows are close

to uniform but they are all correlated

Eg f Maj
Zi 2T Zz Ez 2 Zr 25 badz

Totally dead

Idea 28 What if we somehow knew that theZ's were
t wise independent



If bad players s it then Majority still works
Viola

Can we arrange for this situation to happen

Defn Nonmalleable extractors Ext IN x LD EM

is a t k e n m ext if for every ksource X
there is a set GE D of density KC s t

for every ye G and y ye e D Yy
we have that Ext Xy even conditioned on

Ext X y Ext X ye looks E close to uniform

Dodis Wicks

Turns out explicit such extractors exist

Modified approach Use a nm extractor on X
run over all seeds y use a suitable resilient
function on top of that

doesn't work out Cannot work
Wehaven't used source 2
at all

a
nmExtLX DYE bsamples I Eett D



An alternate approach BCDLT

Dispersers

f f
is a Kiska disperser

if any set seen

µ
8 silk has ka vertices
on the right

nm Ee EN x D 0,13M t n m extractor with er

17 Nz x 1 1 7 ID a Eka ED disperser

Ext 21,22 nm Ext a Phase

Ext Ky DID Pee some th news

see
No resilient firs

Why should this work

D rows and at most ED bad rows B

D J D ED

ED
END

o 22 Paez EB a Eka



Since Rz X2 a ka source w.pl e we will
hit a good sow say now y

so nmExt X y is Eclose to uniform even cond

on t other news

o The parity for ensures that finaloutput is close
to uniform


