To obtun NIZK for circoloc-secme.  FHE, soffies o shes thot wwlmbc. funckoen  for  Blam's an\uea\ ) e“kﬁt«“}’&dﬂ\l
(aim o ﬂ&mr)

panec yecee
. Sernge. rondow Teomdndion

T <= Pern (V) We con dofine fre comedtmunt o be oGSO enrypiion e
d. Commit v e‘*ﬁ"‘ w 4 'fmmu\ Snf\ WA oo massae. The oru\'ma s tha exsrypen rdawmnasy

Vietd: f GEE, croipg « Comed (1)
ehe, Q‘R(}l,‘s(&) & Comwit (o)

n addiion, commt ‘o Te.ca\u'('o&(‘m ™ -

b be] e

C S Comeit (.10 Commt (fk, m): R & ;o“}m#m
C< AR+ P S)
‘[C”“'\I;v’lfc‘\\ ) Cn > C s Commtmanct
(ﬁ" { ’\3 p\ 1 (-} 4
) B l;, o ) ro-\va
F b=0 ceseal T e spen ol Cigy C T open, veiher cracks Ahot
# b=1- open oy He edgs cocerpadivg C> AR+ p & oad R € Jo "
Ax Hostdoaian o,de S‘b:\uhdl} Bﬁ&v\ﬁ: ¥ C= AR, + 6 =AR.
I} -F“— R“Rl& {o'ﬂn‘n | Han .STA(R|' P\L)= s'6
—_
e (RR,) = 6
Conl»:\iva 4o NCM\MDL 'Fum‘\’tw\ eH’ucil.»\'“(f e —

Edcz\w.\\ob( (6&,({0&3, Cﬂ) :
. Use Sk 4o extroct eJJ.a &j € {D,‘k foom c'.:j
2. Check eaj WS consistent ot 1(5')
3. Gﬂ\(mt b=1 i erhuchon sacceeds an) mwk<«7 Crack pons

o‘,./‘r.,,& b= 0 ofharoise

oad R € PunlB) fom g

Tor o folie avtonce, if {Ci:j‘s,(-ﬂl ot Comedbwands 4o 0. ?ermo:\tA\ gogh, thea Face 5 Mo HamiMewion opde o Prrec campt  emusel
b=1 gy Othasaie % {c;{]l) Cx ot molfocmed, fren ¥ comet onswer b= O et

Tughicodion * NI for NP fom  onrudac st FRE,

Ma Con we do v wrhheut Grodoc  secuck (@J., fq»m ain m€)7
YES? Wil des se 0-\3‘\*6103'( (S'('u-\ha From \oww\cc C.onu&'\'w-\'g.

Some notodien:  Given By, Be, §: “°n\‘sl' = {oud, we can wide
LB, 1 18g7- H{ = 3&
[B.”K,(’:\"’ 18- % G]' H;‘., = B{ -6
1! 3”*"-‘3‘ ™ h'f oy t-bit cotputs, we Gan wike j"""at : \‘%61—" foul 4o damte P functen Shad Compudms Al
P Oudpat bt of q(x)
(8 1-- 181 [Hy 1 [Hy, 1 = [y )18y, ]
(B~ x.6 |- \Bz-n(a]'[rla‘,x (- [H t,*] : [Bé"&(x}G\"‘ |‘Bat'3tt~u)~6]
We wl wite fhs mert compastly o>
Ha = [HJ‘I“l \'ht] MA. %3 : [Bﬁ‘ \.]Bﬁt:\ viesd 3(:1() 05>  veckor R
M = (g, | - 14y, , ] (9 |15 € 4ot

[33,‘3.(*\' G- ‘%&’gt(")’c’] . Ba 1 [3,(-&}6 |- gt("c\(o} = Ba - 3(7:) ®6



Loctice. \\o«w«r\\lsm foe molrit funetions 8‘ _‘-O.‘.&Q = §°l‘}‘t: Kc.muh.r/ femer Tm&ud

[B.'“’lBL]’Ha = Ba R il [O:u il “"Ml A @R - [05\3 “\:\5]
[B,"K.t:’"" ‘BQ’«[ (7]' Ha);g T ‘Ba = 3(7‘) (] G j i ) “:\\b = °~v\'n%

/. k:nl‘laai,]

AR me K
'Sd‘u? (17‘)‘. SM‘;\L R‘&Zi,m and 'P\\,..., Ry & foul and b ‘5'7-2 [l ® dq.scr‘\?(to\ lc_ws'\‘k oF Joaokon :F.)

ket B, < AR, ,.., By < AR,. [comectmand 4o oll-2arces  stvive ]
Ouard Kz (b, B,,..., 2g) .
nxk '3 ke
H“L(\\k"x): C,am\mkg, B,‘* = [3\‘"45&]'”'}, e Ziw 'ﬂﬁ:’ [_LA,; oy — foud L i {(‘n\]
Ou:l"mi’ G-, (b + B"w C:-‘ (3-)) for some vextor ze Yo be dotermuede  (fired ond ?uu‘é\tb)

o oL, eorctlodton - wdractdslMy , we we o \m’bﬁ& osgumanct 1

|'l7\>o‘. real  oome commdment o da b & §

H‘lb.: N“)M B\ «~ AR“"J.C‘J, ooy BL ‘-ARL*'F‘('G (u)\u'(. {'.,.../‘h ore bty 6‘ ';)
Mo & Wb by Idfter otk femme

Ta “‘]‘“\ ) Sappore oduersosy con Bad X sach fhot  Hosh (N, %) = #G). Thas,

56 = Ko () = 67(b * By, 6'() s FE €T os o e
= 6§ = b+ By, 6 (7) < By, (B 1By ] M,
= bt [B86 | 1B e6)H ;s 6'R) + (R 86)6 () (B-§ 61 1By 4 6] Hoy = Bo, — U ® 6
= 4 Aga‘ |---1 Rg]'H%,G’YiJ:G(ﬁ\ ® &) G') < Bu, - ) ® G
foast sppe B o AR IR b 2 O
equel 6§06

Wt AL ruedem => 8IS eolutan'

Gool: Chome Z sudn thar () ®6)-67'(@)
f\znm»& cw?owss & z°

z, 11, 1= 2’“
2l 2 coc  Cw ke
MR d e o 26 2 e 7 et Ao ® oot 7

z= : :
Zudnel T (dnv2  Znk (as o cdlume vs:(af)
Let $°06) dunte & bt of owtpt of F k
r A CHOREEE
[5“‘(70.(, | - 1% 6] 6'(=) = [5G | - | ¥ 6] - - N
— ~ ) —_— T T T2 ) 1 €L
ncke el G L k %
5 ® 6 €7y ey
= $966:6'@N -+ 7 (66 (7))
= ~Z; if(:)(?()‘ ZT \‘.kg_u CoBiaoNon o{- o> o\' Z = s Conloiandion
etk o Bumes & 2T
= 72" fx)
O\oosv. Z so ok ossedated modvx 7 = GT. Tham RLY ("“’Q“*T: for o0y modix M, we com omwaet  vestor L suah et

(X" ® 6)-G' (M) = Mx

Fy®6) 6'(2) = 6 f) sy e % iy e dieansion)



Ther Hosh (W, %) = 67 (b* By, G1(2))

T redae o SIS, let [A1L] be SIS chellemse.
&“' ‘B(: AR“";,G 1 =) BL-‘ARQ*'F‘Q’(‘D
Outpat B> (v, By, ..., B2

Sw«m cAW, cotputs sk Frot  F(x) = Hash (W, x) .
Thiw,
G4 = 6-G' (bt By, &' (2)
= b+ By, 67(?)
Now AR, = B-fio,..., ARy =By~ &

[Bh& |-\ R £ LUy = B, - B 6

—

A[Rtl"' ‘RL]' Hq%f ¥ 'Bu% - ‘F("‘) ® &
=> 'Bq,‘ i A[Q\l”'lRL]‘ Hll.,;f- +{(® 06
Thes, B #6) = b+ By, G'(3)
“p Al Ry 670 + (FR © 6) 6')
= e AR R D Hy, o G(2) + 6-Fl)

=> AR 1R I H 4 G b =0

IN)
small sine, R,,... Ry, G(2) ore Kinary, I Hy 41l = ("%1,30% e L s e digh & Be cmpindin

“Twis Y{e.\cls o oorcodiinc whoomBe  fogn foncton £ ol search lodens fow SIS e N‘u‘% o L‘U’ oedodas
Ly NI2K fe NP from LWE  (IWE uyed for ertmrtMe Commitmunt) % ~("l°5 1;]“'“, bk  con  redowe
fo G W) den oy ydughh

crewits  (wia bmw.\a T“&"‘“‘)

can e beoteiap H (0 duph iy

(leyeled) FHE =  conedadton ~tnimetoble.
hosh functon  for ol seoudn calosions
Fom OB o5 phannied modolus



