Lecture 13

Foundations of Probabilistic Proofs
Fall 2020
Alessandro Chiesa



PCP for NEXP
S for we tonstruded PCR for AP

M & PCP [ &:0,8<05 Z={o\}, L =exptm ,q= O0), v=f>o\7(n)j
Np & PCP [ &=0,8:<05 > =801 y/ :pol7(n),a(= \"°\7(l°3'\)’ (= 0(37'\):\

Toc‘qy wt Construck o PP for NEXR:

Hheorem: NEXP & PCP L &=0,8=05 2 ={o|1, L - exp(n) ,9=ply(n) v:Fo\7(n):\

Revnocks:

. Z=€X?(l\) IS the CoOMRU tgume Sinte T ithess and mm?u’raﬁof\ have SR expln)
. 9= PD,)’ (n) 1S exfomnh'ally waller Han s ond wmputatTn Sk
L 0s W See |afre Tn H gourse , O\ (an N IR 9= 0G) ]
o o, PCP \/Qc}%tr nNAS g F‘”7(m B Qx(ow\*ially smalee then onianal DDM\NMHM !

T this 1 W Gt ntane & “eilatnn Fasite s saiabn”
et WU s S(or RCRs !



Towards Sublinear Verification
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A NEXP-Complete Problem [1/2]
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A NEXP-Complete Problem [2/2]
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Part 1: Arithmetization of OSAT

Jouw. thar is o Pol7mw\°\o\\—ﬁm Jrrc«\s(lorm\odﬁof\ T sk

~N m+3nt3

O T(F, mnd) apts o cowt O:F  5F of tota) degt 18]
@ (m,h/¢) c OSAT iF’- A mulblinear K:R’“éﬁ s} A s booltan e %Q/G“ ond
Ywe S:O /\'SmVV\/\/L, V2& X ,\3" 5,5 (w,\f\ M\, A\ 1, ,/Z\\ (V) /A\ D, )= J

k \/

PL'&{‘ 20 00, silocioke ‘rQS’\')}\af

The TLTO\nS(:O( nahoa T w\T«h Q& Qr\%hm{-m(l?, 3.
[ Reall s xay b Xy Xvy 2 [=((-y , X 1% ]
This ensvees Hat 11w total dc\cIrQL a@ é)\ IS .él¢/ andl %5)5 on GRry Lwqun 'm‘aul-.

Completenss: 1§ A: 50,105 8003 is o witness e (an, @) € ONT Hhin A = ‘ultilrenc
axbrsion € A" sabshits the bodvondy condition and . vaniching candition

Soundness: i (mn, @) & 0T Hen # mulblingor 4:F>F e A s rot bdtew aa fo,3
or el Tt Bloowh AW AWIAW) = Blonvina, Aw) Al A )7 0




Part 2: Zero-on-Subcube Test [1/2]
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Putting the Two Parts Together
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