El@'c—gﬂﬁs %Fm: 6 candidate geup Mhace. he st knoon  disacde \",_‘) cho"‘f\\lwé at fhe Jurese ones
> Subed by mohewmssidias Sne oty | [Se vk o Diophastss, cieen 800 Ao J
b?mrov-ol 'Fnr Use n u‘1(b+usl‘c~‘\£c a.ﬂa\tu,.ifw\$ m e [980s =7 pow s a M‘B choice 74» TuUEL—‘Qy crmn.,ev on the

web [MD‘“IN' QQM’?\C.- hove.  Obstmct Cov\cc:F\'s n mothewodies  end Mr AM‘D Mt@ﬁ% ul\ﬁmtc
. ) . . . d r\ov\-wo‘t'ce.t\sm-ﬂutmnbw[zﬂh)\
An d\ly\lc_ cmz; s ol::ﬁm& ?,LY on ufwx;hm 94: Ao ﬁﬂwwa Am- \/ oot (oo, b roog oL
E: y= r Ax+ B (e il asove. oot #2+ 8788 # 0] s el deded)
Whoee. AD ase  constunts (oee R or & or @ or ﬂf’) * Qiscrminond of
e cunce

—\:xmﬁ\e, ok on dl‘rﬁc Cufwe, + al = 7(3 =X+ (ov‘u‘ fa mx\Q
Poens tahre %- ond Y+ coordirodes
f oge codtonal Volues

Cm\&;u Do st of (retono) «Tz;c\\s on AWs e
- ')'J
es, o,£0), (1, £1), &, &) [m%&ukr?;.m.

Sueprsi st
| Tode 0\1\7 +do (odional ?nlw\:s on the, cune ank  comides e
line fhod pesses '\\\rouﬁ\r\ Yo The fire @il wiemect fhe cusve
ob o ro poind; dlich Wil alse howe ons)  eseffieiens.
A Toke ony rodiona) 'Pu'\'\'\' on Phe cusve. ondt comder Hhe tonaent
line. Aheowal ok ot The e oll inderect Bl cwve o

0 N o, whidh W\ also hove rodionsd  coeffivents.

Thes, guee o rofiane T, Pase s o woy o gessraie o ) rodiona)  potert.
s> o Lot s Operoution es%‘ex\'ka\\\/ defis o Qrone PR (RN N\u&a nodicokises)
[ Re wiodace m“rf&m* 03,~«§-\.;A7" (eﬁ" o hotaortl fee o 5=00), doste,. O (s s Mo 29.-,«&(7 e\w@
Q. Th groap nrmdrm (colled fha “chord and Wu madhol) mMop> dwo  cnve ?a‘«\‘ﬁ 'P=(~1U\(D md Q= C“z,Yr) o
o point R b? fiest co«-xrw\ha e ik pot Hhox b-[m\D e e Connesting P,Q aad N}\wﬁva Ha poink
obook He X-axs. | Obgerve et the relleckn essases Bot O s ha oriy)
L p\mm'\wﬂxl, s dofes o goop b on H rodtend \;o‘m\s on 4l eﬂirkc e, GAdh we can wie  deon odaghroic.  rebdions
Lo Compusinn Do gooup la Csomestaat rasy be e s o desed orm exgression)

In orjpegrogly, o wock owec Rt domams, so we testend  Consider elipre twaves ovee Zp (odac ton Roe €).
3\,“1%&\\7, e aide
E(l?): {'X,b(—_ZTijlzx3+ﬂu-BE 0 {OS
No geowdic inerpeiadion of the Jeop ko ower ZT (instead, dafire W wsiney A m\beﬁora;c defiokans dudved akm.)
> E(lf) stll forms o group wndee s group o

Hoa k\é s e group E(Rr‘)f]

horesn (HW} et E % oa e\\ir\ic curve. vith  Coefficents Zv Than
| [E@] - Gw)[ < a7

TThas, munbec of pints o0 E(Z) 5 gl pxdp



Eolo\{c&f Sncryptisn. * Bncyphien sdase whese ensppron i> '(&‘e\\_c (dwes net require. Shosed gecreks )

T Setup —> (Pk,s\t\ [%woéas o Tdn\\c./rrzw\g hey-pase oke caled \L«.y(':u}
1l Er\«\lr} (?\4, m) — ¢ ( -Fomd\yl Pwrs 0136"\‘\‘"* dodes o ;u@\&y \-,,mvu?&u' '}\/ )
-De“jf’\ (sk, ﬁ) S m oed P ru‘o\t/cecrei' b-.7g era o ks sF A

Ev«Yum. Con to&h;k o f\kb\\‘g LI7' (t’v\ o (l\«.d'bf?')
—2 (Can ev\uYP-} + anyor without en:\sp:ﬁ-a ln.P («.dpcm‘: @n be gEEh_‘-)

Correctrass : Yme M ¢ ?r[(gk,sk) < Semp 1 Dearypy (5k, Enayer [k, YRR RE

Sﬁ@fi Semanic Se.cu.fc\y Lo szcxe:l'-kn,y at:\*i-\a, bk m&wrsary also 56:'6 Yu)o\ic Lt7'

Be &MS
a&qer&cf ghgb%f_( J/
(phi8¥) < Sensp
P
Mo, My & M

, Cp < E““Y?(' (Pk/ "‘\;)

b e ol

55Ak (R, Toge ] = [P [A oupats 1 [ b=0] = Pl oot 1 | b=]|

T Y W‘w/ at:\%a( we &M«bﬁbki beduesn.  semantic. scmr’ecy aak CPA- w-vm\y Hete, s 15 uw Aty  Since
SRanentc 5mr'e\7 = (PR Sransy [ rmenss tne *tu\n\ie—-\uy enceypion must be  condomined! ]
b M L u)«enu-7 con W mestoacs o s own (uama fra T«b\tc \“'7')
PRE o DO (ElGamal): Lot © b o P wd gprecuster ) ond e ocdas P
Reell Diffie- Hellman \w{ exchasge
Alice, * Beo Tiea' Alie wl gk }ﬁax os her e b"7
xE2 -__j;_’ %% Beo encrypts \:7 Mba freeh Shase 8‘3 and wses a’% +o
! { m“* e ey ( P25 pusa)
Py 3 s‘:sux"r( Toroewns  dickdes  ahe e 6 vsed. (eg, P-38¢
. | - Sk 1 x = Zyp P b M= &2
Shared \.ulta"% h e g skt x ¢ 6

',\v
Eaoppt (pky m)? g2 2

ol ce (33, M'i\z)
Decrypt (sk | €} m & fe

cectrass t G me L m'ﬁgﬁé m'éxa

= 2\'\’\,

<Y (3" g*s




