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Analysis o £ Hastod

The success probis + % +35 E (£of9fixryrw)) .

i

E (foafrofixey m))} E [Fm E[‘F(:D E['F(mg—r ) 3-_\ E [ feo- E (e (T, ﬂ(*‘*‘:‘)]

3|H
= E[Fm (£ = Tmf)(x)] <f {-‘»TH‘{U = E‘.Hs) ?n T.uf (9 = EF(Q £9)-0-28" £5) -

ISl 2

= L.(-28) 'F(S)
s

2
Ex (Su\wﬁbn\{-ba canst Frnc issu.e,) t Show that (1 f we replace the test log

F(xrrf\,.-,ﬂ)-ﬁj)-{:(xqm) -1 we get o test for dicteturship,

TeS'ﬁhs Aw-r%s

Arssume we have £, £, fu hea)’=44a) avd we apply the Hoshed test o them by

sending eacl of the 3 queries v one of the d functions rondemly awd ivud.t_peyd-nmﬂn:,

Defne: ho= FEA . By bnearty R = 4 £5:.

Thn: The prob of accepting when applying Hastad to £, ful is qf-i(l 25’)“‘&\(5)

Peovf: The prob of guccess is gven by E E%*%E[‘E(ﬂﬁ(ﬁ&(ﬂnﬁ)ﬂ s
« €| fad E[( ] - E[F (y] - E[Fg_(i‘*jfu )}3 E:I +d k(*ﬂnhﬁ l\(m-‘gﬂru\] =

Ky
Ref: For Filo"»>R defive £ =-F(xr(4,41) andalso 5 (£+£9.

g 15~
t3 3§| 28 h(s) .

ey
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As we'll see in homework | ‘Fﬂ = T o
S.I‘luu

Let the Hostodds test betie Hastod test applied +o (f, £

s g

L Z,U-u) -F(s) _

Ill i

Lo
T

A
Coc: Pr[Hast-odds accepts £] = "5*55_5;_(\»2.8)&- %0

This leads 4o a thrd soldion tothe coast fune problaw .

The NAE Test

3 candidates | eads Voter gives his rawking (ene.of G6:2) pessiklities), and rt.s@tt: axe

S\unma.ri'-y__p\ u,sw\g SomeL ‘F:‘\o‘t}"—’ ’\-l'ﬂ A8 14 {14 ¢4 00w :"—;J A>R ! &
RB=C O o 0414 4 v e R>¢c ! Fa‘_\
Condoveet’s Pargdec | TF £ ic MAT thew we @>B 44 4aDe iy =3 cogl &

Can a,e.‘t irrotiona) ouwtcome .

Thm (Arrows impessibility thesrew) - The only Functions £ leading to rotional outdmes are

the dictators Qnd the pwti- dictataes,

NAE Test : * Chose XNy € Lopy by chmsing  eack cosrdinate independantly sulject to
wot x=yic2i (e, one of the G@ssi&léﬁq\,

* Accegt i€f NAE(F, fy f@) .




s~ 1
Lenna: Pr[NAE accepts £] =3 - - T(4)™ fis)
Denate W, = E.j(s)’. Then Wy 70 , and if £ is Boolean :ZWQ'L.
Cor ¢ Pe[NAE accepts ‘F] = Q}—%ww';w,—-;:‘w,»« :;_LWB‘ 5

Hewnce | if accepts W.p. 2 4-€ then W% 1-%5.
Ye &+

a3

Proof: Pr [NRE accopts] € % +%—N,"'5—6(W.fwt+w}* Wa @

Does Wy 2 1-n(€) implg't:’ﬁdt £ is e-clese to dickator
Thw [Fridaw't‘ Kalai, Naor} * TF filog)"= 414) has I;z:hf\"(S)1 24-€ then f /s O -close
40 dictetarshup o antidictatorship . |
Thecefire , NAE , gives o B-qpely local st for dictatorship or awtidictatars iy,
T foct, we can avsid CFEN] and alse get ((d o F the ewrtidictataes |

Thm: The poperty of being dickator is locally testable With 3 queries. Y
Prost: We combine. NAE+BLR: We toss a cowm and afply either NAEor BLR  Dictalrship
are accepitd wo.p. L . Assume now £ is accepted w.p. 2 1€ . Therefare | louth | NAE
and BLR accept fuw-p.24-2€ The latker implies that IS st aCs‘)u—qe, and
this S* mustbe wunigue (since T =1) . The former  implies that E{‘\?CS)L%I-‘IE
and honce [S%1=1 . (Since. \Z::%L(s)‘ﬂ\’), We seetrat £ is 2¢- closetn the dictater
fune X .

Q’:: For any PE \'\,...In} , the propecty ix\;\ : 'LGP} is locally testable with A-quasies
Proof : With prob 5 do the BIRANAE test, and otherwise let x e be the

t?

indicator of P and do lecal deceding” of £ and accept £ result gives -4
P

Dictﬁnrskips\&,cey’cd w.p. L. pssume £ is accepted w.p>i-¢  This [mplies that

BLRE NPE accepts W.p. % - 2E and hence £ (s AQ)clwse to dickotor . T+ i€ is closa

to X4 foe 1P then w.p. () local decoding wanll give 1 and we reject.




