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Example : Hadamard code Hn C- { f. EYE}
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E
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• Hn = { f :EFE / Fa . - an EE s 't .

H X. .- Xn flx) -- SaiXi
}

° Local Charaterizahoi of Hn

f- C- An ⇒ Tx , y c- Fan
, flxttflytflxty)



docalbewd-in.pro#em
• Given ① oracle access to g : ELIE
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② Xe Fi
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. Output gcxty) - gly)
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- x-
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Thin : Hn is ( 2, ' 14) - locally correctable .
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(Today : req)
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Local Constraints / Characterizations :
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T④
line : lab:{ftp.tmblterz
flea

,

,lH flattb)

constraint fc-Rmlq.r.in) ⇒ flea
,
,E RMlq.tl)

m-variate ⇒ univariate
.

Characterization : rsqqyz
E- but

f- ERM (gym)⇐ this flea
,

,ERm(qr, ')
Exercise : By induction on m .
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Thin: r-- olq) ⇒ Rmlnqr , m) is (OH , ¥ - out) - Kc .
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Common generalization to Hn & Rm (grim) :

Restriction to low- dim subspaces preserves degree .

Hn : 2-d linear subspace

RM : T - d affine subspace .
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Defy: Ces

"

is ( e. a) - locally-testable
if I tester T s 't.

• TG accepts w-p . T if GEC
• Fg Tod rejects up . 32 . Slg ,C )

where 81g , C) fmeiz { Afg)} .

= I
• Tod makes l queries to g .
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Thin : Hn is (3, Rh)) - LTC

RM (q,V ,'m) is Lutz , t) - LTC

→-

In both cases test g- Pick X at random

Audet if gcxl = Dhx)
T

l -gureyt e- queries
-

⇒ LAD - query .



gcx) I gcxty) - gig)
HnanalysisfB.LK# - -
u Fix g: EEE ; Let Hg) E Pyg lglxltglyttglxtyl]
• fix) E
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Dad (x)
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;
D%;D = gcxtr) - ger )

fly I plurality { DSG ;D
• Lemma O : Sff ,g) ⇐ 2£ (9)⇐ if that gcx)-
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• Lemma t : f ×
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• Lemma 2 : C- (g) < ¥
-

⇒ tx ,y
f- (x) t fly) = flxty) ⇒ ft Hn .

This : Hn is (3. ¥) - Lcc
"t.€#q

Rm analysis similar but more complex .

'
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RMLTCstLDC-spcppcpi.prob . checkable Proof .

Example : for Graph 3- Coloring

3- Col E PCP (l , ) if I polytime verifier V

accessing IT E {0,13$ sit .

H G

• if G is 3.61 ⇒ FITE go , Bbb
"")

At .
v
'T (G) -- I cop -

'I

• G not 3-Col ⇒ FIT

Pr @"TGI =D a- I

° V makes l queries to IT .



Intermediate step : PCP for Reed-Solomon Code

' § : Fq→Fq oracle access to + proofFIS
-Prox )

• FIT Pr ME) =L) -- I if dg(g) Ek
g.IT tf s . t .

• ft Pr ( v Ck ) -- I ] Etz if fffg) >
- I
dgtftszk

• L -- polyleg (IHI) .
( count . g- queries

-x-
& T- queries )

'probably a PSG question
-

x-

3.GG/ERS-Prox:-
G : given by E : Vxv → IF VE IE

Y
G 3cal if I X: V-see

• Im E E-1,0,B

° V-u.ve V Eton) (u) -Xlv) - i ) = 0
it I-2,-1 , 1,23



So proof .

-

It (A.B. C. D, E)
C. A : Eq -7 Fg ; B. D.E : Fqx# →IF
g.t.

① deg CA) s m

② CE Atx).CA/N-DtACxItil;degCckNlZvLx)

③ Blxiyl -- Elx ,y) . IT (ACH
-Acy) - i)

it 2-2,-41,23

④ Blx,y) -- D . Zvlx) t E.Truly)


