

















































































































































































































PCP Thin as hardness of approximation

F Alg computing H from G s.t

If G is 3 colorable 3 H is 3 colorable

If G is NOT 3 colorable

H is Really Not 3 colorable unsat H E

PCP Thin as a robust local proof checking

Every Le NP has a verifier sit

Given x L and a witness it the verifier
reads x tosses of logX1 random coins

reads soft Oli bits from it and accepts rejects

If XEL 3 Fit sit Prob Vertex r accepts I

If xp L Hit sit Prob Vertex r accepts I E






































































































































Context

PCPs originate in crypto 1980s

FG LSS ALMSS 90 91 connection to

inapprox

Theory of inapprox phase 1 basic inapprox

phase 2 tight inapprox

phase 3 UGC SDP

Modern

RL
crypto prattical High dim expansion
motivation

verified computation local testability
zero knoledge PCPs cosystolic expansion
topps add interaction

succint proofs
related to

LTCS

quantum LDPCS

agreement tests






































































































































Basic PCP than by gap amplification

Im Fe o poly time alg that takes G to H

1H e poly G

G 3 Col H 3 Col

G not 3 Col unsat H S E

G Go G H

I Gi 0 Gil

G 361 Gi 3 Col

Gnot3 01 unsat Gin 2 unsat Gi

log lol iterations H poly 161

G 361 H 3 Col

Gnot3 01 unsat H All

D






































































































































Main step 6 BG G

gap amplification powering by balls

unsat 136 t unsat G

To 300L

unsat G a unsat g






































































































































Balls of GG BG

I IFE
it

fetistraint graph is a tuple G vie e E

C El is a graph and Y UVEE Cure x

isat G imageProblem e cur

T
unsat G l sat G

The label cover problem

find a labelling r V E maximizing






































































































































G BG

3
coloring I ve t E

b b

label coverlet expel i ve t t E

agreement testing






































































































































to binary G constraint graph over large I

t
G constraint graph over on

I same unsat value
sat 6 l saffo't

sat o flat 4

U

E on ND OE
Dt
sbits III

Fts
Insistent Y

PCP encodings
new bit t quadratic
function of old bits

newbits 25 J

t values are ok

e values are cons






































































































































is over oil vars

but the verifier

queriesof locations

tfficonnert

to constraint graph

U vertex foreach proof bit

V vertex It possible query pattern how many

For the rest of the notes, please see:



https://cs.nyu.edu/~khot/PCP-Spring20.html






































































































































using gadgets

in approx for 3 COLORING

in approx for 3SAT

max cut
vertex cover

clique
ind set

gap preserving reduction

Q Given a BSAT formula

what's the best algorithm for

satisfying maximal clauses
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