A 44 — KPYIITOI'PA®IA
SHMEIQYEIY #3

OEOAOTAOX TAPE®ANAKHX

1. To IPOTOKOAAO TON DIFFIE-HELLMAN

Méyper Twpa €youue det Tt av B0 dtoua, 1 ANxn xon o Bacting €youv éva xowéd
A(AEWL, TOTE UMoPoUY VAL ETIXOVWVACOUY WUCTIXA YPNCULOTOWVTAG EVA TUNUXTIXO
x00xa. To mpoPinua mou undpyet eivon o pmopolv 1 Alixn xou o Boaoiing va
OTUtoupYHoouY aUTé To x0tV6 xat xpLP6 xewi. H yevixr| eviimwon frav 6t 1 Ahixn
xo 0 BaoiAng dev efvon duvatd va dnuioupyioouy Eva TETO0 XAEWDL ETIXOVWVOVTIG
pavepd: BEV UTOPELC VoL BNUIOUPYHOELS Eva X0WV6 HUCTIXO and To T{moTa.

To 1976, oe wa wotopixy dnuootevor, ot Diffie xau Hellman npdtewvay to
TAPAXATE TEWTOXOANO.

H ANxn xow 0 Baoiing ocupgwvoly ot éva ‘peydho’ mpdto p xou €val Yevvtopa
g g ouddoc (Z/pZ)*. To p xon g eivor YVwotd o€ GAOUC.

(1) H AXixn emihéyer tuyaio a € [1,p — 1] xon umodoyiler 10 A = ¢* mod p.
Ytéhver 10 A otov Baoth.

(2) O Baoiing emhéyer Tuyaio b € [1, p—1] xou urohoyiler o B = ¢° mod p.
Ytéhver 1o B oty Albxn.

(3) H Alixn unoroyiler K = B*. O Baoiing unohoyiler K = AP,

O Diffie xou Hellman woyuvplotnxay 61t 1o K elvon 10 %06 xpugod xhewt. To
otL ) ANxn xar o Baoting umohoyilouv tnv Bl Ty ebvon @avepd. ‘Oti 1 tun
auTY| Oev umopel va utohoyiotel and xavéva dGALo eV elvon xadoAou Pavepd.

Koat" apydc unopolue va dolue 61t 10 mpwtdxoho Diffie-Hellman propel va
TEQPLYPUPEL YEVIXWTEPX Yol OTOONTOTE TENEQACUEVT], a3EAtavr) oudda G.

H ANixn xou o Baothng ouggpevoly oe uia oudda G xan éva g € G. Ag ebvan
[{(g)] = n. Ankadh 10 g mapdyet ot xuxhixry utoopdda téine n. Ta G, g xou n
glvat Yvwotd oe dhoug.

(1) H AXixn emhéyer tuyaio a € [1,n] xou unoloyiler to A = g% Ltéhvel 10
A otov Baoth.

(2) O Basikne emdéyer tuyaio b € [1,n]| xou unohoyiler 1o B = g°. Ltélver
10 B oty Ahixn.

(3) H A)ixn vnohoyiler K = B®. O Baothnc urohoyiler K = A°.

A¢ Bolue Tu Bedopéva €yer €vag manTde TopaTnENTAS TNG ouvoWtAlaug, 1
Fewpyla. Ivopler 1o G, g xou n (a@ol autéc eivar TapdUeTEor ToU GLUOTAUATOS
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2 OEOAOTAOX TAPE®AAAKHX

YVOGTES O Ghoug), xou €xel deL xon Tar g xou g°, ahAS byt T a xon b To mpbPhn-
uot Tou avTUeTWRCet eivon auTd TOU UTOAOYLOUOL TOU g“b. Autéd axpBag etvon to
unohoyoxd nedBAnua twv Diffie xo Hellman.

Ynroloyiotixd npdBAnua Diffie-Hellman (CDH). Aedouévng yiag nenepaoc-
wévne apehioavic ouddoc G, evoc g € G xon v g%, ¢°, utohdyioe To g

‘Eva oyetind npdPfAnua evon autd tou daxpitod Aoyderduou otny G.

IMpoBAnua Tou draxpitot Aoydperdpou (AA). Aedouévne uLag TEnEpao-
wévng afehiavic ouddag G, evog g € G xau evég y € (g), unohéytoe o a € [1, [(g)|]
€700 WoTE Y = g%.

Eivar gavepd 611 dmotog unopel va Aooet 1o mpoPBinua AA, umopel va Aboel
xou 1o CDH (nde;) Me Mo Aoy to npdPinua CDH 8ev elvon unohoyiotixd
duoxordTepo amd o0 AA. Autéd 1o Ypdgouue CDH < DL. Ioylel to avtictpo-
@o; Av dnhadn xdmotog umopel va Aooer 1o CDH urnopel va Aioer xon 10 AA;
Avuté dev ebvar yevixd yvwotd. Kdtw and xdnoec vrodéoeic (tou de UTOPOLYE
va amodeifoupe) 1 andvtnon eivon vou. Anhady ta mpoBruoata autd udAlov eivor
1ood 0V,

O Diffie xou Hellman hownév toyupiotnxay 61t 1o npdfinua CDH (xa ouvendg
10 AA) elvon dOoxoha v Ty oudda G = (Z/pZ)*.

OpiCoupe xau 10 TpdBinua andgacnon twv Diffie xou Hellman.

IMpoBAnua andégacrne twyv Diffie-Hellman (DDH). Aedopévne wiog
renepaouévng offehiovic opddac G xau twv g, g%, ¢°, ¢¢ € G anogdoioe av g = ¢-.

Eivar gavepd 6ti 6motog propet va Aooer 1o CDH urnopel va Aooer xou 1o DDH
(yrty;) Apa éyouye

DDH < CDH < DL.

H duoxolla unoloyloTinig emAUOTG TWV TEIOY TORATAVL TEOBANUATOY EYEL
dueon oyéon Ue TNy ac@dhieta Tou Tewtoxéhhou Diffie-Hellman. To epdtnua mou
avTipetoniCouye eivar: yio Totég ouddeg elvar tor Tapamdve TeoBiuata d0oxoha;
[ mapdderypa yioo ty npoodetnf| opdda G = Z/nZ ta mapandve npoBAfua-
o efvon edxola (yat;) Yrdpyouv ouddec oTic onoieg Ta TpoPAuaTa va etvou
dVoXOoA;

Mot ooxdun mapathienon: av 1 lewpyla dev mapaxohovdoitoe nadntixd T cuVoUAL-
o, Ak TopevEPouve 6" auth, T6TE T0 TPWTOXOMNO BeV efvan T acparéc. H Mewpyia
umopel va ‘umer avdueoa’ oty AAxn xou o Baoiin, xar va dnuloupyroel xowo
xhedl xan pe toug do. ‘Etot, i AMxn xou 0 Baciing Yo cuvouthoty pe tn Fewpyi-
o voptlovtag 6t wAoly petall touc. To mpoBinua autd de umopel va Audel pa
‘uardnuatind’ teoémo. Ebvon @uhocognd (htnua TautdTntog xou €Yl oYEoT XAl UE
TNV ENOUEVT] EVOTN T

2. KPYNITOTPASIA AHMOZIOY KAEIAIOY

To npwtdxohho Diffie-Hellman poag Aover €va Baocixd npdBinua. Ebvor onuoy-
TIXOTEPO OUWS OTL ODNYNOE GTNY EVVOLd TNG XPUTTOYEAPiaG dNUOGIOL XAEWDIOU.
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Ye éva tétoto clotnua, xdde yprotng, ag mobue n AAixn xou o Baoiing, éyouv
o xaévac and éva Leuydpt xAewdwy: 1o Wuwtixd (tou yvwpilel pévo o yeRotng)
xou To dnubdoto (mou elvar Yvwotd oe 6houc). T va otether n Akixn éva xpur-
Toypagnuévo privuua oto Baciin, To xpurtoypagel yenowonowwvTag To dnudoto
xhewdt Tou Baothn (ue éva adydprduo E). O Baoiing yio va amoxpuntoypagfioet to
whvupa, yenotponotel o dixd tou WiwTxd xAedi (ue éva ahyoprduo D). Anhadr
av 1o Leuydipr xAedidy tou Baoiin eivon (S, Pg) 1 ANxXY), Yia VoL XpUTTOYpOpT|OEL
0 whvupa m unohoyilel ¢ = Ep,(m). O Baoiing unohoyilel 1o Dg, (C) = m.

[Na xdde obotnua dnudctou xAewod mou Yo meptypddoupe mpénel vor TOOUE
TS xotooxevdlovton o XAeWdd (Tpopavds 1o WiwTxd xAedl Eyel oyéon ue o
avtiotoryo dnudoto), xau ool ebvon ot akydprduor £ xou D.



