Toshroctor @ Doid W (L.m*@ Wa;.‘;ow e,d..x)
TA . Abfin  Afshoc (naﬁa%a@v’u-a:m. o)

OMMC% aod of gc#«\_o%ro_oi_gfl secur’~a oramuni oo oees w\-hrw&ul r\l:iu)ork's

Alice. > Db

Pred ?w‘f shoold nat be sble o
1)) em&z&ro? o communicofion (CDN?M\A&/.)
3-'\ ‘\’mfzf B s commonicodion Qﬂ\i.a-fk?’)

ﬂmf_‘. Seoue.  Communicodon on  yweb (\\ﬁgs‘.ﬂ =)
TS Ym\-w,\ (—k\m\;«‘nc& \m'ef se.w'&‘c\!)
Fwo L,,,,\TM-\% * hondshede. (ke e%&wxsa
cecord. loyes (M&é«w&/ * ke )
?WC-\R% dodo. ot cest: disk encsyphvo

Most of fhis course: 5&»37 medunics Foe «?Mo}) m%éu\*wl’y * dodo
T Eﬁ\u\iﬁm schamas for c»w%éu\%k’«y
T S\bt\mm schaumas —('w &9032 'a\-ke&(
T Ke,l eﬁo\r\use_ e sd-l\ra u‘: phored.  Secres

End of s covtse! ?vo-\w\\vz) Commodeation. =2 ?w'hc\(wb tmpaodion
T T uecs wonk 4o leam o 30’«\’( Sunchen of P T\‘N@\f— '\“‘{@'s
= "Tokv\‘ma modals on pluse. (Wodur)  dedon
™ cow\?:'«:) doe DAR Hw& ?mo.
w ?&uoé\e. oCHoA 4o duesrminr Wi widnewt ce»&t»\i‘a kds
i Privode Vet wmednosicms  (con '\M-\\Y-Y et of Qrckon  wdheunt ce\nu&«a adwduel  votes)
T We @il show e L\\oﬁ cemorkoble  fhaorem: ;
= bm{—\\v\imé ok con e c.ow\‘mzi w00 eusted "uﬂ/ con. be ango:\o}\ Sdwout !
TN sty coneeprs ke
= Zero—Knoule {')Q B \‘stfl'«a Stotemnds  Sdeodt ceutsk N\\{—H\t More elpsutt Sm‘m«.l-m’\
= Poxt- ]m\:\w\- Cr7r’«. B“Sk"' heos me\'m dw:)c \om\acaft oA b o Conshrudt cn{g’(o 5mT\\7l Secuel ojowf ZMW
o

Log\ﬁab ond _adwiiftéavio. ¢
- Cowe dvsike k’(‘(‘fs : /{ wad. (§ Allrainia. Qo\cx( cld*'(’/énm&> /31921
- See Prazza for  ganesnce menky , Vil @ be Tss-kA L corm wdale (L doy> offer Jecture,, J«‘mkb on
~ Howmewodl sebmission vie Geadascope (eneol mi«a cada) Zom
" Couse consitts oF B howuserk ssignmands (wocth 75%) ond vt Bl howe  Final (ot 25%)
= Cowse TA® Abin Afshac

~ Fiee lote Jw(s foc B sowunshes & wse W AW -howe s‘(\cvwmb, Mmax 7 howts (3 loe Jn)s) fic wo( s’«a\c m5w*



Y KoM, C oo seas (eg, K== C= io,('Sm)
M- A c_’z@\g s defed oves (K,(YL, (‘.) ot K s e Lu{'s‘m.e., M s o m,sws.. SRoee wmd C s
O dphactest gpuse, and conssts of has olepidhes (Em“»’c . 'S)zmﬁ’r) ]
Er\«\ﬁ& TRl —>C }-\\'md’\om e\ be "e%dcm&l\{' oom‘o*-&k,
'De.cryy%-’- KvyC— M -\honl'. Cows in TmW&WL ?o}‘!\ow\“«\\ Foao Colgordiun con be fandomized |
*‘tmv%cw.i fosk on o octual cont.\ku (e.b., < [Owms sn "y (o.r{'.ﬂ
Coccetness : Y€ R, Ymem:
’Dec\'\lﬁ (k, Em'ﬂ*(k, w\))’ m
* o\wyg\i«a o Gphrtet ccovets fre pdgieal N&ODC"

A bred W&\on'[ o C\‘*f?f\b%m?\\?!
Ociginal good wn3 o k Cemmunicotion Gn fimes of Bac)
Bosic &uy Mice. ond. Bob  howe o choxed \42,7 ks
Adice CDN\YL)!(CS C < E{\cﬂr\' (,\':, N\)
J o
d?\\ef’\eﬁ‘k Vu( NLWSC (\:\olv\'\zx‘\')
'Bo\) c.o«\?u:kes M € Decs V\' '3 ) Q) o recovesr Yna wszcbe,
Ths fuple (E.(\c:s!(:\', Dem/t:\—\ s el o dPat

E%\?! clg\\g,\‘b :

= Coesor cpres @ S shift b1 3"

A D
B E | Nok O\C:(_g)ﬂl W:Qm;[‘?/l
C e F b‘“‘l”" o e 1\*
" ‘-) A L (3‘\50‘.;,\\,\,,\ 4o eN-_rs(fr{' s ossaved to be X_«l\&
y e ® NEveR RELY ON SECURTITY BY OBSCURITY! ~ Hurdax o duse. gystem. Hhan o key
> s C = Less Scrufiny for secstt olgecthms

—
—_—
.

= Comser dgnctt s Tate by K (k- : RoT-1)
ks P b-v.y
L Sl bly boken  sine dac o oy Jlo posbie keys (suy v bee force, gesing)
= Scbpbfuton cdphec & e ‘M.Y' defres o pefnctation oF the olphabet (ie, sobstituton)
ANz C

B — K| ABC +—= X3
C— 3

2 > T | e— sobsthudion 4l s o \c_n_]i

o sy lap? o B spbler, 2! % 8% ik s
t
\/:;7 {0'9" Valoe, Connot  brake. focce. tha /<7



S\ bedkn b pwalysis
| beken by St S e o2 )

- % s fe  [east —Fvuru-:\- chacoster (v O'IO%)
Com dso [osk o d‘ajrm, ’f\‘fj(‘d.w rﬁ-a?am:ks

T \1'\5&»“‘ apres (ke BOOs) — Yo\xl olpheloekic sobsikudeon
kLT (> Bhert tame. (asek 4o Jotermine solostkuton  fable) ¢
m= HEUWo
k= CAT
Encrypt (K, )z HELLD
T CATCRA 7 rpot du 147'

INferprek fetters 05 nunbec bekoeen | o Lo
&Ak&(‘\'on\ s ma&ogb Qb

T ooe koo e \em&{’t\, Can beeok usi o«Ax,xD
ofracuie, Com 'ﬁ\\(wai( eeeol‘o\& lc»b&k‘? E‘\:—?,‘;’ﬁ
= 5M\ Msuw\(rh’m: l'ﬂ-y.s will be  moch sherter Hhom Ha sS4 (ohasrose § e hoawr o
MM&mh Aﬂk‘&f\o‘b lu,Ys 5““‘"17/‘“"‘“ ton W Arod medoas.

T shore mussoses o\w;dcv

= Towcer  sobpitudin C&'?Mfs EAIBM (&&A on  tuker Mﬂd\s‘%)
[ e é‘ﬁ\\ breakode \:7' ‘Q-A—Ta.uxc7 W&)‘CIS

’T% p wj‘,\im AéN, ust c.oml»‘(cfs ; (ots cyl: o'rHtwuv\’ c,ifh—rs
SRAES  (adsomee) encryprion studend_ -, 2000)  Plock-ciphas”

AS

" Selso. (2006) [ Challo. (20R) Soean e



not e pe .o
Gl

[\'/:sum QXYW Ohse LL’ s s lolac—‘\h- Nﬁ"ﬁ"]

K = {o,\} 'EN.rT('t(k,M\)? ovkped L=k ® m

"M : {D,l}: 'Dflcxﬂ’c(k,c\f ouitrx\- m=k® C

C, = §°)‘B

Corcecimess @ Tobe ony k € io,()“, w e ot

Deeriet (k. Enceypr (e, ) = k @ (k® W) = (k@W) O 2 m.  (sine L® k= 0")

One- Yina ﬁ
— bitwsse exdusive o otubh'\ (&M}‘“% Mod 61)

Ts s secare!  How do oo defie 5«»4"&77,
~ Gien o o‘.rh:rm-(, Connot  rerover tha lml?

NoT Gooo' Smls ne'i“'\isa shouk [r\‘u*\\\a LSS0 Ev\c,r\/‘ﬂ- (kl M) =M gedd b2 gecore undsr s Jn}%i‘km, bt this  shawe
S —\-ahl\v WSl ‘«\h\&in\/[

T Given o dpckect, Comnst  rRcovec P nessase .

NOT Good! Can leak ok o e wsSeue. EN.\'\{Q)( (k, (me, M) = (MO, w ®k), Ths erceyplion  wight b contidamed Secow

bt (eakes  hol§ o A ORH [Iw\o.bis.c. 'S mafee  uwag “usernome ¢ okce || Tesmar&‘- IQ-BL['SC:”
1 G\M o citw-\', connek  (ecoves m\7 b & A mameae.

> his mib\\{' b dhe
| . I . . . . stars, Hrok i3
NOT 6ooD! Can il feacn Tu.nv of Na biks (or e\rex7 poie & bks), ete. Taforootion skl fesked.-. l :
~ Guwen o Siprarkest, learn v\&\\ina odout v rasseye.

Good! Bak hou o dafine -\'\Coq-

C»mha < W 8«»\ dafistions s dfficolt: Definkos hore 4o ade ok ol odwessocial behnsier (e, caphuce. beoed erouly dass
of  odtacks)

- B’S ‘m-& ok a):?’m © ae!c’ti«a Ao dediniens (‘isk’c Pre -1970s m’gk@m‘\\/ hos reled oa whudvon,  bod wfuiten  {s Stten

um..a{ Tast becnmre T connek beeak e ploes net masn

Mkﬂlw\(&nfﬁﬂauk\&va odosut e N.)SGL-DS,'?

Someant. el canendt ...
I‘F '“L kty s fw\AoW\' ‘“\U\ d\n\\VW'\' s‘)\w.\A net 3’\‘4‘(. '\‘\-;afw\o;\iw\ o.kw"’ He "M$$0~3€.

lﬂ'ﬁ'ﬂis‘\. A &Yh'r (E«\u77+, Dat\le'(:) sofisfies secsecy A for ol wessoqes Mg, M, € ", and al Ehertexts € C:
Pelk ¢ K ¢ Baoyprll, @)z €] = Pelk @ Rt Boorppt L) = )
[ — 5]
ftnkmk\\i*\/ ot encrypivn of m,
W e, whare e pwbihy i

Yokon oves the rdoown ol ot
Hhe \u-/ "8

\

Pectecr secrety Soys Prod given o aphectest oy foo MLSS08es  ore gﬂy li\hly.
= Comot infer onghivay odoouk !M\Q“l’i'g ressege  geen ot\\7 o ciphar test (i.e,‘}.}rkf*u* - onl{ attack)
Theoren, The one- fime Yak Soctskies ?u&e\' secrey,
M’ Toke cm7' message ™ € 5.0))3n oadh cir\.ur-\u(-\' cE€ f"t‘)‘.\ Thea,
Pr Y_k & ({0:13" : E\u“‘\' 0‘:"") = L]

n

?r[k‘& o0t ko m ="—3

?“UL‘S ¥ ¢ \(=MQC]
(

s

n

The hdds for ol mussoaes o aak dghcteks ¢, So o dme Tuk Sofiskes Kex{-\w\' secrey.



Are we dora!  We now have oo Te&l—\'\r~5&w& aTLw‘,
No! Ke\ls ore vex1 [ona! Ta fact, os Ior\a o Pe rassoae.. [‘{_ we Con Shase ot ths lex\SﬂA, CoN wSe Sume. TeManism. '}o}
- " . i shove Hhe messase ifeelf
Ope~time.  pestricxion  Lwll revisdt Ahis loder]

Molleable. Ll vevist His loes]

Tssues  wih the  one-fime .(J:
= Dea—fime \Jerr '\m(.«*w‘c. Neres (euse. the one~time \aol fo ex\cnlp\— fwo 1as5aagS. C,owf\ekzkr brdeent

&w Co‘: k@ "\\ 0.'&;\ Cz:kgmz

Thea, ¢ ® = (k@ m) ® (k ®W,) [-mkcmb'.—ms-\-b rewel wamsaes  (HU1)
2w ® m, @kwahﬁorg\-*@msﬁa‘.
One~ime euse -

_f\)msw\. \eson oo (MS. comw-\v\‘\zl\ibtx\cz, Opedion ozjnivu& Ws.sR Jw«g Cad (Do-r)
> Sovieks teosed some P W codaloek v led 4o J@Lﬁﬁ{’l«u\ & 00 oLy pork \;1 Sonieet
"M':,SM oves 37’1:»: v.;ﬁo&_ [nv*-.\a\): mek csf(w\o.be. le Tubvs oed Eflul ‘Rm&da]
T Micoseft  Poind—to- Pank Tunncliny (MS-CPTP) in Dindooss A /NT  (ied e VPN)
> Some l«-7' (in stresmn ufhr) wsek foc both servec —2 cliet  commanicoion AND b dient — sexwc
Covmounicadion Ls (Rew)
~ 3031 WEP: beth dieat and tecver use sowe \co./ t erceypt teodfic
Han} problesns \ym\' beyond. one-dime ?ul wuse (can esen recover Lu.7- odtec o\osmi»a somall

= Malleable : one-time 'Y«A «‘:vov’«ch.} no il\faad-&y‘, m\sjoﬂ. con  wedily Aha &M‘\'?
m< k® C

= fae € wih cow
= k& (C@m') = m® w &"MW/S 4““5- o Yored inko °£‘éld rMasI AR



