L ecture B.2

Linearity Testing

(Locality of the Hadamard code)

Tom Gur Summer Graduate School on
Foundations and Frontiers of Probabilistic Proofs
July 27, 2021



Recap

Checking a proof without reading it?

Proofs have ¥ ang /nﬂrrrdw‘,‘ms:
° Hloj ieal devivotions from axioms - 2ervielo

o I'a_’oProxiMm'l'ion of um(crsfam[-/vg" - Dinar

o ! WLMJ[QV(Y that

conVjvces e = Even

Local-to-global phenomena

Via |local constraints v

aka, the “J—am Priy\c,'fle_”

Eal

_/Sﬂ_f”_{_f’“_: check prosfs proboblisticly

0’//0&/;\03 T)ej}/th/e ceryor

Infoymal mewP'{.’ fow-de\free l::oljvmmiasls

Tdea: endow preot with o vich §vactave
Fhot ~llous chechvy \T’vLo-I ffOPEY#eS‘

Pe [FLA Y] Leg(P)=d 1A=
[CH = P(x+1g)effDT

Caveal: What i on‘j one |ine of the ,:roo%' Is wrevg o? | Lo (Py) < ;\
A New Model: Probabilistically Checkable Proofs Conceptual perspectives

AR mww\’rs Prac&\ how‘mlk,) o deftrmingady ¢ Pnl\,wma\f-h'm W.(‘\G(r

e ]

e TP r\fmsq:\*s F(m\-g wher e Polynoh\\a)-ﬁm vitfice heg 4w maw ressoce s
) vondommss  gnd @ inRmcton

SR

]"—7
Peovre

Todoy wy Study & new wode)

® \‘erc\nhh&&\

>
—

\fqd% o

Propcr‘/'j }e,r'/'/"nj

|

<d
o PCP reprastats F(D"{'S wher $he Polynov*\\OJ~HM veeifice beg W nw ressoces: I¢ felC (e.g. 0= fF D{])
, ond @ orodlt accasy Yo Prw{/ or 5(%/“{‘5) > £ 2}

I\ V&(i'&l( ,

Co‘{;"j 'Hleorj

—

&)

For every X #4, we hate
f(cM,C(g)) >¢
cq, Univariale f"’lyvlu\/ll'o\ls

low- Aeqree po/j yomids

Lineav Junc. on hjpefculvc




Linearity Testing
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A simple yet important idea: duality
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The Blum-Luby-Rubinfeld Test *f*’ﬁ
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Analysis of BLR Test - Part 1
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Analysis of BLR Test - Part 2
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Analysis of BLR Test - Part 3
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Discussion

Theorem 1.30. Suppose the BLR Test accepts f : 'y — [ with probability
1—¢. Then f is e-close to being linear.

Proof. In order to use the Fourier transform we encode f’s output by +1 € R;

thus the acceptance condition of the BLR Test becomes f(x)f(y) = f(x + y).
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We rearrange this equality and then continue:
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