6.857 Computer and Network Security
Lecture 18

Admin:
e Quizin-class Lecture 19
e Open notes
e C(losed texts, phones, laptops
e Coverage through today’s lecture

Today: ZK Proofs

¢ Quality control
Sudoku
3-colorability
isomorphism of graphs
Hamiltonian path
Discrete log



Q u a\“b'L C.oh‘l‘l'D\

S\J\P?ost & wiA&-e‘l‘-mq\ﬁn) mac‘o?nﬁ. t:;’r‘v\cr‘
= WOV\(s {)tr{tc‘Hy
@ = m:.\l.cs \ ol o{' "\ \p\“dc]'c\? JQ(::"J%. (r"qmlom\\,) ‘f.t(;-,oﬁ-q
on 0‘3\'\’6“ A“‘j To-\ Cem +€$T wfcljth,
Cdn \ou el el O case? _
COoOP® OOKRO®0OOX

Pick thk o test
k.
Pro\o(no A-e{‘fr.'\}‘(ﬁund leb\) r (l“ ‘/ﬂb |

=1

—1=tE
= e

‘['Df SHHT(-I‘cnr\j \c.ﬂ,c € (63 E ‘—’-?03 '('L\ﬂ W X D)
Se you Can Conc\uc\a A koJ(Jg, (Pnppcr crr\ql\,ga necds
Bmles Rule & Pr‘\'\’ﬂ. o~ A &%,“)



1Sk doku
| 136
Huk/ Can = \

Convinte o
= Wnow so\h)
\ar ) \_’\\'\aw\‘

Telling yom |

qn\,’]:r?\\': oY SQ\V\?,

-
<L Uy w| o0
T ®

n RN o
L|4P O

3 2
U%ero—\.l.ho\.—’\etlyt Pmo{;d{' \fLr)o‘-—‘C«ig"(’_” (f‘e{' "\Qx\‘ P"7‘¢)

U Sivu) Cavds

Using Commibments BCDEFGHT
23\ 63145
— Commit W ket for

A
9
eadn pos'l‘hv‘ /
=~ Commit IO “'h“)\{’.

- ‘;f._\a. Two in Syw< (bw (Ca\qm“, or ‘DIM\‘) 8\ "te&“
b fest Table
o '\és\" lnewn 2GS



- €Y
Tv:)\'t‘rm"kvc Pmc'»g - (6F Qmﬁ)us:’h‘on 4 x)

I\ w
~ €19 fu‘t‘l‘\c hes soln

Prb @rr)ﬁ es !

P:‘m Co_mp\e\‘mess v if X e, V oacegh
\fZ\Nr.’ﬁCf‘ e

«A es$ b || A 1‘&)&&, V retedt wiN pob 3 conihd 20,
Pe—>V Sw n ) P :

Zewm-knowledse : vertfitr eems nothing else
exepr whatbe X 2 Frue
Moy iYec <o q)fu’ivcol Yo redute. soundnes erron
T Fie = 6o false %, v succeads (verifire atced)
with Pkl 4 ( 42)*
Prook & kneldedge : Verhier becomes convinad Yt
P addly knows soluhion




Gr‘«é. 2 colorb ity

How ¢a- T convima wod it T
o ?—C—é\nff\ﬂg of- \D:-&h}eg) \..\’(/"\u--\"
_\‘\\W\ﬁ b QV\\,'\X\\\\) :.L)J\_T\—g co\pq\) :_T: quou-?



TOPIC:

FILE UNDER:

ap

LB G

144 \._\5

Ui
/7 |
A

P
(?""_'_‘Q—Q>

()

thet G

I

v A)

ol

\
™




TOPIC: | ![DATE:
FILE UNDER: . [PAGE: L_ \ 8‘ 7
? \ 1 EN Pal
My PO g\ =
am ™ Ej‘dP 3\
/| N
4 /Ei( P
\l\'¢

[ 3 3
nian




D ;5:1‘:‘\“‘: chgfir:r‘\m POK (Sc,\nn orr\ (Z k)

= \cmjc Pr‘ima ‘
% divides p=A, % prime
9 jfneﬁ\f—'s Su\oa\rm? 65' = 3§ of srden cb_

X = SK xe%fr
yzﬁﬁ"—'PK ye Gﬁ’

HDW Can A’\t{ PNV‘L o EO\D AI.DQ_ \CV'I"'\"’S X? fp\?K?_

A 5)
keg %?r s 5
q = 3‘< W Commmitmeat
< = c €,7%
“C.\'\c.ll'cn71: 4 R Z‘
r=cxtk
=
> Chee
\\NSPOHS“:“ yc.q ’_‘..'Sr (\Mg{ 6,)

k 2
P‘F'- 3(:)(3 "'3

C)(-!-‘L_ - /

Thf"!‘. (Prp\'bco‘ s Co*"g\-d\‘- .

e e —

(IF N\R_e_ k-"loWS X, %o\ﬁ c\‘“’“ﬁi “”4-[7“?.>



Tom, (Scundness & PO\
A‘\Cﬁ Can P\wr qmt K H‘[Ms(c. Aocm‘}- {Lnov-x

o NQC k—"'m"-‘* )( 2 Alize con't P\c-v 9™

PE Alice e ply game = -Fa- any & B dmesk ol <

she ¢ produe
Fix c\:f)k
5\-«‘)?0}'(. Ale en sucteed for € L dor &’ # ¢
Fr=cxrk
= e’n -k

= (c~c')- %
X = ((‘-f")/(C—C') 5 Alze ko x XA
(Note 2 Schnore protoce) can b tmed o
St schene oy \cﬂ\\j c=hash (a,r’\B

k Mesq,c




Thett Phweal s 26 (6 honah verifer)
’E%_“ Rob leavns ,h,.&nSCr.‘PE (q) er‘), Nu‘r\\\‘\7 Mmore

TVoumserph 4 & (undom vavid\e; Bob gehy semple.

'Bok Cen 3cr~u?-\‘t 5uc.\'\ Sc'v\p\es on "h} o\ h I

W, comect AR bl on |
C G—R—— 25— (q;qu;qj l’\oheﬂ‘ U‘-"‘%‘“’)
r ‘.—"‘R"——' Z‘ﬁ (f‘ um'ﬁ;rm 1 %B sine ke ﬁ)

== C_))r /yr.
= (a0 has exactly same datbibion a i pooed.
' B learns ndhing (exioptShar Al & ply go)
Lo 3 2k V)

10



Thm: Aoy poblem i NP hos « ZK poot! (LHIW)

N© Prob\e\m hax form:
f(,A = (Jv) P(xl Wl

Pruc/flse T T A
pnclrc-\t (gt Winess PO\\f*'hw predit
| 1sVunce

[T Cen  Convinlte ot Thet -F(;(\:T.Me
wi\’\qofv S\’7°\‘/‘\"3 wl

= | 'in(— o{‘ b_nav-\Aac 0“ W
EE_:__ Use 3’"(9\0“4‘0’;\\'—‘7) \,-L\\-&. N N?—ahp\t\-e

I



More EKGMP\es :

o My maddus has exactly tuo prive e tors
Al qhesc ciprertedds encrypt the seme message.
« Tre Painkest fr tha messepe ot ansther
message K Signéhue o i+ by Rk
x= € (P, (m,e7 (M)

v I ‘/Lno‘-"‘ \VV Slﬁ- K= ‘l\ﬁ.‘\\ (W\ (Pm-lﬁ“""7t)

Exlensionst
o Non-intmdive 2K, (NIZK )
wre | Far- Shemic heuvatic:
hallenge = ash (Commitmed || shatoet 1o b poed)
50 Qover cam derivechdllnge R wvive el doun

12



MIT OpenCourseWare
http://ocw.mit.edu

6.857 Network and Computer Security
Spring 2014

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.



http://ocw.mit.edu
http://ocw.mit.edu/terms



