rD-l‘H:Ze_' o Lh{'odmhsp S o Qo pious lu.7—ccd,\_¢....4& T—u-kcaa\‘. et Sdi |onsos whe -I-L7 oo -{-mllc;.\.,6 +o
L lide to o “mon-in-te-widlle’  adtfck

Bice. " Beb Pec Eve . oo Obterve.  Eve \c\m
3 x ) e e pr ool

/ — < J* é—j befoeen  Plice  mak

o \\;‘q / AN N B o Alie B
I d X2, jﬂL " %ﬁ hots o ndeat

Wi we e | dudherticated. [‘L»f‘ﬁ)(ﬂ)«pma{_. (et momlmwb ad  edes on o oot of Avust (&3., a coclficate m—“\u’ryj
Lo On A wel, ore of Ha pris d gbhodtade fonnk by qreventngy o cectRente

To bald codheati oded lu7~c:.d:w~6e, Be. fRuie, wore ingdim‘cs - ﬂwﬂj, an ‘ﬁ%ﬁ_’y ~eChanizms [eﬁq & ooy to b
memeae to o sade — o ¢ ol -y Me  oc ’é'c\nl s‘gmh:sx
Re wll reist hen J&scoss'ma Yo TS pkal
’ij\*ox ganadure. echamat (onsists & Ahree dyec\\m:
T Sa’m{; == (~k, sk) O\Aexks o vecSteecto L,I vk and a gl‘b“;'\s \;«7 sk
"S-(S\ (sk,m) = & 2 Tohes Mo 3?5""“3 Lwt sk and oo mestone @ o\ sufpud> o Sigradure. O
"(U\XY (\Ik,v"\,Cﬂ_'> Ol1: Tabes Ha deltcodion \Lul vk, o " M, ondk o SIDMM'L o ande ovfpds o bt o/1
S rulu.‘n-u'\ux*b'-
~ (preeetress ¢ Toe ol massases o € M, (vk,sk) < Sc\u(a, +han
P (Veeky (uk, m, Signlskmd)) = 2] = 1 [Honesty prercted sigroduoes glinys  veidy |
T «&%&&;&&7: \[aT Seler % MAC weucdy.  Toe all efficent odweroces A Sy [ad =Pefw=17 ‘=m6\m,®\~w~
W s b Oudtpk & 4-\\\0&«8 &L‘zx\w&:
od versac chollenger
vl (vk,sk)« Setwp

me L N

& < Signlm) O

(m*/ G-E)

[ et "My, Mg be $e S‘uﬁmvg qw\e_s B odversacy solwmts to he cl‘\n“m\du Than, W= 1 EEYEN on\y €
\I@E&Y (vk, m¥, 0’*) | and o ¢ fm,,..,mal
AAuewuy connst Tméw.a VAR Sgpetore_ on o Masoa.

Exact o:\n-\oa of oo MRC (s\tawr wealar ut&-«au.\)&y P requie oA.WW&, to ook be dble to fome spwbC on e wsuﬁc)
L MAC swu’e«7 \‘e:\ml et ne ‘9"3“7 s pewde on ay 50, Cneeded. e andhonttcated
< ,,L&e.ﬂm > osk on e el ~ €a, TS)
R =
Tt s ?ossu\ie, Yo badd digtel  sigpedures fom  disoie '°3 based. azgampions (0sA, EOSR)
Lo Bk constucken qot intudiee wdil we &2 Zewm kﬂw\dﬁ., ‘meh
B> Qe all fiot contuct fooen RS (froqieor rmwdw)



We wll ntow whvdue  gome -Fu_-l-s on mw\fobl’ce» ovdes 6«»?5:

et N= Pg, be a Tmém)r & o P 9,9, Thn, Zp = {0, ) N-1T 4 d sddidee R of ks

medilo N, Let Zy be o sex & eaey fhok ore nertble  (under mobiieaion)  modds .
X & ZN* T ok 04\\1 g ju}\ (x,W)=1

S &‘-Fnb o P Owe. f""""‘"/ 5(;&1(%\?\):'\!1 uess K e &m&ﬂ?\cot ? N)%'q’()

= N-p- g + = -p-9+| = - -1) = PN

T%lm‘:%l ?I\(%I S Y

5'\:\\\ wcfion.

Recall Lusm\ﬁe\s Thaorem * (Edes's oot Functon )

fooall xeZE: 2™ = 1 (A N) ol Busk o, bet geal case o Langung’s Hhamen)

t— iﬂ\?oc’cmd: “ﬁv\é ot e,ﬁ?omb” o?wx‘te, medde @) = (p-Dlg-1)

Hocd Ffz)o\exv\s n Comraﬁ{'c_—ofrlu 8«»@5‘-
T F&L’\Dr\%’- Yeren Nzﬁ) whare_ P O\ % ore %&v\‘)\d from o soitalde  distelotion over ?\ﬁwzs) ow\ﬁeu:t '[), q,
™ Compinn_cie, outs * Soepe codon X EZR. Gieen j““z(‘“'* N, compee % nod K.
L Tws Tm\o\em s g“s# nl Z? (wh;_\‘ 2% \:—D Now\e.lY) Compute. 37" (md cF—O, Soy us’tr\(-) Eadid's daué&kM,oMA\
than Compade. 53 (nod, 193 = (%) (mod P) = X (medh 13\.
> Wv\, does s '?mce_&m oot wek W ZR. Ploove rPrpcp_o\wva_ rJes on C.on\frnr\'wa 3—‘ (mod. IZSD = 3_‘ (Muol C?(N])
Bk we do pot ks P(N) ond Cnmgoc\'ma PW) 15 as hoal os x[‘nmﬁb N, Tn Tcm\(wla(; § we
krow N ond DN), Hon we pn wite
N= \ e
{ @(&)Ff) e 6 [‘oo-\'\\ redodions  hdd o fhe sy a]
and. sdve s Sypen of uakions over fha \m—\jefb (pnd recorec P @

Hudoass  of umr.xh‘vg tbe s i the basis of the RSA bssumption -

dwwo:/ orte Jont ruebecs [Sin dstersdnad by ety posovaier )
RSA _assumption *  Take Py < Pines | ond ezt N=pg. Then, for ol effident adversaces A,
'Prf'xé& ZE; J — A(N,X) - (lf='x] 3 "‘Ol‘
T ore. %m,m}/) con R?\u_g_, D s oy € Whare, 56A(C,‘P(N])21

I

? Hodeass of RSA wehes on (PQN) bo.'-z_-) hok to Compute., snd s, on hecdmss oF %&odua Common chelees
Revecse dheeckion -(‘Moma = RSA & nt known ) e=3
e = 65537
Hosdwess of 4';0\5*""&5 / RSA assux\T’n'ol\'o 6(2/@)
~ Pesk otk based on bm.m\ qoeoee fdld ser. (GNFS) — rwsin fme ~ 3
(some o.he(&m wed o bk discrede loa oo 2? ) losbe. boy-si2es Oad\ C»MTM"WJ

— s . = . > - rVQS = E M\
For 12 b o Serddy, Use RA204Y (N s podut o oo Jo2¢- Lk fm) ( / ww«fiﬁ %A
128- bits o Secuity, e RSA-272
T Both Y("\ML focto shoold hove  gowlr bk 'Q!ba\ (ECN\ o&sm’\“\w\ —Fol:\'bts n fime fhat  scales with saller ";&‘(’m‘\



RSA ‘\)ﬂﬁ\o\uv\ giwes on inshafotion of  more, Swmk noton  colled, a. -l'_rqﬂgor_‘;mmm
Fren * Zy — Z§
Fon () 1= o6 brad N) e gh(N,0)= 2
Givem ©ON), we con Compude. d=¢' (md P),  CGomeve. ok a\«x\ cL) Ke Com ‘wweet  Fpsg b
T,[;A (1) = x> (med W),
Tham, for all X € 2R
Fasa (Fesa (1)) = C’Xe) ul Al s (mod. N,

’I‘@&ow :Fgmm\uc\(ms'« A “'"hfdmv va\ud»:\\'on () on o domein X comimts oF heee algﬁr\\\mi

-&;\uf - (?p, 1) Owpes Tu\z\‘c P«wv:):m FP sk oo —\1nfo\nn<- +d

F(ﬂ" 'ﬂ—? é'- On ‘mfu‘l‘ e ru\a\fc_ ?mmw\t@ fr o\.u)\intmc\' K, outputs 36%

F, ) > 7t On wpot the Aropdoo . ank input 4o ovipat X € X

Reu‘w\mmm\-s:
" Coreotrass e all pp oudput by Sehp:
- F(Fr, 9 inglonarts 0. porvesiidion o X.
T, Flpa)) =X e ol xe X
M F(ﬂ" ) TN om.—wo7l foncton. (4o o\v\konw7 who does nst sec fhe W}

Naiee Spprooch (commen  *Hetoode” uﬁtwl) +o bald Sigrolues
let (FF') be o~+roﬁmf Resnutodion
~ Veckcokion \Qy Wil be P } to Sgn o mesope €, Compode O"“' F 4, t‘\)
T Signiny \uz.y Wi be +h 1) \lozi&/ o sigete, dedk M = F(ﬂ" 5)
Corcect  bemuse *
F (Yf' o) - F(fr, B (4, M)) = m
%ot beaur. F oo hed %o compute wiheok -lm?clwf (c*s.\.na \mj) FEASE!
b This s b | dre! SW«Y & TOP st o5 ot F s ore- 7 Ore- woyness sk soys funciien i3 hoo)
To west on 00 cosdaey eput. ?3\»& n B ose of sy, fe mesmoe s e wpot, This s ast Dﬂ}’
Mot | rondow,  bok n fuet, N;\\!‘USO‘TCJ\T howen, !
> \fer}( eqoy o attack.  Cersider the.  O- quesy &J.ma.f/ "
Guren  velzcotion \'-&7 vl = PP Compude F(ﬂ?, o) foc ooy ceX
Output m=F(ﬁ>, ) sa\ T
= By corstrucia, 07 G o ol Slapedurt. on fNL messasg W, ond | B culvem{ soccerds
weth a&«.«ose. 1
Todboodk RR Sproducest [Never Use ™Is! ]
Setp 1 Soegle O, e,d) e Negp  snd ed =1 (med Q(¥Y)

1 Owpr vk= 0y, A and k= d Lesks dampinsy (ond siegle) .
ﬂ(s\c w\) Outpt 0™ & w0 (m\ N) bod by balen !

\!ex&’ (vk, m o). Ouvput T % e = m (med W)



