How easily can proofs be checked?

The Riemann Hypothesis
is true (12t Revision)

By
Ayror Sappen

# Pages to follow:
15783

Slide borrowed from Madhu Sudan



PCP Thw o= bardness mr' O\FFK‘GK}MOUL{OK

3 Pf(g Covwloud'i\/ng H from G <t

- T4 G is 3- colorable => H s 33— colorable

_ TI§ G is NOT 3-celorable =
H s Ren\\)f NOT 3— colorable, - MV\SQ]L(H)>6

Ot |

PCP Thun os o robust local  proof checking -

Every LenNP has o verifier <t
Given X & L owd a wilvees T . the vertier
recoks X . Fosses O(log/xm rondom Coms )

)

rec«ds S ‘7§= O(l) bl"lLS jaf‘OVV\ T, qv\o( accepfs/rejecfs

- I3 xel = Jm st Pﬁ"L’[ Ver " (x,r) “C“P’LS]"

- TIf XG} | = VT o Prrob [Vern(x,r) accelof5]<l-£



C ovrtext

/
PCPS Gﬂnjl’mcﬂLG M Cr\/pfO [9€0s —

FGLSS ALMSS

/t\\tzovf“/ ) ‘\v\am)r‘ox :

crypfo & Pmchca(

wmoTivation

veri §ied C,OVV\F(A+q+iO\/\,
Zze(o kv\oleo%z PCPs

10PPs  (add vitera c}:bv,)

Suctwal P s

'90-"9/ ' connechon fo

"\\naﬂbr‘ex

Pl’lQé‘ :L : basie fnalafnﬁ
tﬁlmgc 2: i j]/fl‘ | na]ﬂfvﬂ
?haga 3! U§C & SDP

Higlr: v expangiol

local testabhty

o
cosy otolic expc«w&forw

re’q‘l'ed 1o :

L T¢
cgmvn‘ U LD PCS

Qg ree,me,\«‘t‘ 't@.S?LS



Eag'\c PCP H/wv\ ]o\/ qap aw\FligwcaJF;OV\

—T\/\v\/\: 32,3)0) Poly /\"ime a]g ‘I'\«q"' “+akes C) to H

- lul = ey (6)

- G 2-Cl — B =2-col

— G not 3-col > unsat( H) > €

G —_ GO/\O GI" ) o — H
<X Givy 6, | = 0 ( 16l

G{-3Cn’ — G&H 2~ Co

Gi y,s\‘ 3"@] — UMsai‘(Gl-_‘,,X > A unsai'(@(s

\Oj|6'| itevations — \H\ = Foly(lél)
G-30l —s H 2-0¢)

G v\b)(‘ $“C°] — wnsd"‘( H-) = ‘/L(I)

a



Main - <fep 6% Be — ¢

@ dap -~ awP\i]LicaJr{o% / powering by balls
uwsal’(&@-) > t. uneat (G’)

@ to - oL -
unsal ( G’ \ N unsdl (BC—)



- — ﬁG— “ Rals of & :

T

Lake\ - Covex :
_EQ_S‘(;._ o ConeTraint 8"0']9_]" s @ “"\AF-LC Gq CV,E)Q’/Z>

N,B) iz a gaph ok VY uwet  C, ¢ ray
kS
| C s,
C)z k{

sat Cé‘\ = MaXx Pm]ﬂ[(v(uﬁ G(\/D C quj L

’ g

U:\/F—Bi ~

umsat (&) =1 - <ot (6)

The  label cover Pmb\em-‘

TF;M@( O Iab&'llg‘ o\ — i MOV 2 V\é



A 7
\)ﬁf Al
7 Y, <7
3

ngeenemt te s'HvAa



To b-\v\a{“]f : G Comebraink 3vfffl\ O\ \o\v&( Z

}

l

g cov\ﬂ’m'\"\!( jvﬁff]f\ O\ 0 \%
% | _q,}(é\'—'—? ~5 Sd’(g)ﬂ

N, sawx nnsdl value QSA_]_(({)?&@M“»
(N Y
S -
= %"1@ —
REsSuaTir AmiEEENER
S.[ol'rg < birtsg
| R ] T _
F < Wts K ' Lits
\,\ovdi '
Oz \d éo‘\n s e\/\c\/ (,Lz L](
ok, ok
PcP ev\@oq;\g;s

[he\A bt V a&V\q‘Hc
Fumction o ald  loits

- wnbts = Qfl. J



A wew Vwﬂ(‘

— s owr  $onT —vave.

Javd“, Me \,u\“é\'er‘

”(‘\)J{OS ol I‘) ]oc;a)ﬁa»\g

AL TR S T A O O O O W 5 ARSI

—

Conrer T {6 Condraivt a\,a?h

U = vk for e pook Lt

\/ = m(\’_@){ I\v ?osgfu.c CE\UQ"‘)’ [:)@H"WV\ < \/\OQ \(“\ﬂ\ﬂ?’ ?\

For the rest of the notes, please see:

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