Yrnohoyiotikr) Ocwpio ApOumv kot Kpvurtoypapio

Ynoloxég Yrnoypagég
Yroypapéc Emnpoctetnc Asttovpykdtntog

Apng [Tayovpting — Xtdng Zdayog

EBviké Metoofio IToAvteyveio
YyoA Hiektpoddymv Mnyavikdv kot Mnyovik@v YToloylotdv
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Ynowokéc Ymoypopéc
Amoutnoelg
> (yvnootnta): To UNVOLLO TPOEPYETAL OO TO
OMGCTO OTOGTOAED.

>

> (un amoknpvén): dev umopet KAmo1og va “amoknpoéer
™ S1K1) TOL VIOYPAPT].

> (axepardTNTO): CLVNOWOC TPOKVTTEL GOV TAPATAELPO
OTTOTEAEGLO.

> : aodoTIKol aAyOpOpot Onpovpyiog
VIOYPAPNG (Y10 TO VOO ATOoTOAEN LLOVO) Kal emaAnfgvong (Yo
OAOVC).

> : dev pumopel va mapayBel and Cevyn kepévov -
VITOYPOAPNG TAUGTH VITOYPAPT Y10 OTOLOINTOTE AAAO KEILEVO.

> : 0gv umopet vo mapayBel and (evyn kepévoo -
VIOYPOPNG TAACTY] VITOYPADT] Y10, EMAEYUEVO GALO KEIEVO.
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ZANLOTO YNOLOKOV DITOYPOUPOV: COUUETPIKA 1] ONUOGI0V
KAEWO100

Me coppetpikn Kpumtoypopio
» H xpurtoypdenon divet kot eyyvmon yvnototnTog (v 1o amio Keipevo
€YXEL YVOGTN 1| COUEOVIUEVT dOUN).
> Yav EexmploTi Aettovpyic: ¥p1on OIOTIKOV KAELS0V Yio dnptovpyio Kot
emoAN0evom VITOYPAPTG.
> Yuv0oc TAVe GE OTOTOTMO, ONUIOVPYNUEVO LUE TOVAPTHON TOVOWNS
(hash function): message authentication code (MAC).

> [lopeppepnc TpOTOC: AALGIOMTY KPLATOYPAPN O Kol AYT| TEAELTOIO
kpurtokeévov (CBC-MAC).
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ZyMUOTO YNOLOKAOV VTOYPAPOV: GUUUETPIKE 1) ONUOGion
KAEWO100

Me kpurtoypagio dNpociov KAEWO100
> H xpvrroypdgnon dev eaopalilel yvnoiotyro.
> [SuwTiKd KAWL dnpovpyio VTOYPUPNG
> Anuocto KAEWi: emaAinfevon voypaPng

> Yuvnbog mvo og amotdinoua, pe ypron hash function.
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["evikd oymua vroypae®v (dnposiov KAEO100)

> AlyopBuog rtopaywyng kKiewiov (KeyGen): cuvnbmg 0nmg oto
avTIGTOL(O GYNHA KPUTTOYPAPNGNG / ATOKPVITOYPAPN GG,

» Yuvaptnon (adyopBuoc) vroypopns sig: M x SK — S, émov M
gtvo ta pmvopata, SK givon to 1810tk KAEW14 Ko S givar ot
VILOYPAPES.

I'a cvykekppévo kKhewi sig,, : M — S, 6mov s4 € SK givar 0
W1TIKO KAEWL TOV YpnoTn 4.

> Yuvaptnon (akyopiBpog) eroinbevonc
ver : M x § x PK — {true, false}, 6nov PK to dnpodcia
KAWL

I'a cvykekpipévo kAewi ver, : M x § — {true, false}, 6mov
pa € PK givar 10 dnpdoio krewdi tov xpnotm A.

(m,s)=(m,sig; (/71 ) .
A:m,sy B :ver, (m,s) = true
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Katnyopiomoinon vroypogpov

1. Zynuoto Pnewoxng Yroypoaeng e topaptnuo (with appendix). ES®
OVIIKOLV TO GYNILOTO GTO OO0 TO OPYIKO UIVLLLOL EIVOL OTapOoiTNTO Y10l
TNV TGTONOINGN YVNGLOTNTAG TNG avTioTONG LITOYPAPNS (dTwS ivor To
ElGamal kat to DSS).

Emiong 6Aa ta oyfuoto Tov ypnotporotovy hash function.

2. Zyquoto Yneoxng Yroypaeng e tkovoTiTo ovEKTong ToU UNVOLOTOG
(message recovery), 6T 0ol To apyIKo URvupa propel va mapayOei
omd v dto TV vwoypaen. (.. To RSA).

Y éva T€T010 oYNUe WTopel va oTaAel povo 1 voypaen s (vToBétovtag
Kamoleg CLUPACELS GTN LOPPT TOL OPYIKOD UNVOLOTOC), LELOVOVTAG £TOL
t0 puéyebog. H ypnon této10v oynudtov el mOvImG 0TV OEL
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To oynua vroypaeng RSA

Onwg 10 oo KPUTTOYPAPNONG, LE OVTIGTPOQT) TOV KAEWSIDV.

Khew: s4 = (d,p,q),pa = (e,n) 6mov (e,d) € Z, xor ed = 1 mod ¢(n)
sig:VmeM:s=sigg (m)= m?modn

ver : ver,,(m,s) = true < m = smodn

Inuovtikd TpdPAnpa acpdietag: existential forgery: kabévag pmopet va
KOTOOKEVAGEL TOMG Eykvpa Cedyn (m', ") (radgs).

Avoeig: ypron hash function, yprion redundancy.
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Yvvaptnon tieovalovoag TAnpopopiag (redundancy
function)

AmoToOE GLYKEKPLULEVT] LOPOT] TOV OPYLKOD UNVOUOTOG, EIGAYOVTOG
mieovalovoa TAnpogopia. IT.y.:

flm) = m||01101

[Ipocoyn: xpnon cuvaptnong f mov va unv Exel moAlomlooiootixy 1010tnTo
(av 1 cVVAPTNON VIOYPAPNC TNV EXEL):

I'a to oyfua RSA: flmymsa) # f(m1)f(ms)

AMMOG TO YIVOLEVO TOV DTOYPAPOV EIVOL 1] VIOYPOAPT| TOL YIVOUEVOL!
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Kpvrtoypaenon kot Yroypaer): Sign-then-Encrypt or
Encrypt-then-Sign?
Encrypt-then-Sign
> O B hopBaveu: (ency,(m), sigs, (ency,(m))), emoainBevet ko
OTOKPVLTTOYPAPEL.

» [Ip6pinua: MitM attack - adlayn amoctoréa.
‘Eoto 611 0 O Ppicketon avapeco otovg 4, B.
O O naipvel 1o Tapamave (evydpt, BAlel T d1KY| TOV LITOYPAPT] KO
oTéAVEL, oav 01K Tov, aVTo oV Oa éotedve N 4, T.Y.

“Yreile pov nhekrpovikn emtayn 100K gvpd. Kwdueog emainbevong:
JVxul53wb%”.

Ztéhvel, Snhadn, (encp,(m), sigs, (encp,(m))).

Kain mpoxtirn: tpochétovpe amocTtoAéd, TUPUANTTY KoL YPOVO AITOGTOANG
GTO, UNVOLLOTO.
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Kpuntoypaonon ko Yroypaoen: Sign-then-Encrypt or
Encrypt-then-Sign?

Sign-then-Encrypt
> O B hopPaveu: encp,(m, sigs, (m)), amokpuntoypo@ei kot €xst:
(m, sigs,(m).
> TIpoPAnua (LKpOTEPO): CALYT) TUPOATIITY
O B &xer v voypa@n TG 4 610 m Kol LTOPEL VoL KPUTTOYPAPTGEL TO
Cevyog (m, sigs, (m)) pe pe ko vo 1o oteidel otov C (o0 VoL TO GTEAVEL T

), Y.

“Xovooeye adplo 6To agpodpoLo tov Atgvbuvt)”.

Kaln mpoxtikn: TpocOETOVUE OMOGTOAEN, TOPOANTTN KO YPOVO OTOGTOANG
GT0. UNVOLLATO.
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Yymua vrroypaoeng EIGamal

> Khedd:
Anpoecio: TpdTog p, yevvntopas g me 7, g4, a & (2,....,p — 2]
Idwtwo: a.

> Ymoypagn: emtkoyn tvyaiov k € U(Z,—1).
v =g mod p
§=(m—ay)k ! mod(p—1)
sig(m) = (7, 6)

» Emoinbevon:
ver(m,v,d) = true < (g%)7 - 7° = g” (mod p)

Znueimon: Mn VIETEPUIVIOTIKO GYN 0L, VITAPYOVY TOAAEG EYKVPES VITOYPUPES
Yl To m.
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Xevaplo TAactoypdenong vroypaens ElGamal
Troxog: g7 -0 =g (mod p) (*)

1. EmAéyow m xon mpoonabd va Ppd v, § dote va. woydet (*).
» Emiéyom v, yoyvo & étoto dote va toyvet (¥): o npénet 70 = g” - g7
(mod p) (emilvon DLP).
» Eméym J, whyve v tétoo dote va woydel (x). To mpdfinua exidvong g
(%) g mpog 7y givon avoyd (0vte yvopilovpe kdmolo oyéon Tov pe To
Lo TpofArpaTa dlakprtod Aoyopifuov).

2. Eréyom v ka1 §, ywayvw m: DLP Eava.

3. Kartaokevn v, &, m tantoypovo.
Eniéyw i,j,0 <ij<p—2,ged(j,p—1) =1 «o béto:
v =g (g modp
§=—y-j 1modp—1

m=—vy-i-j 'modp—1

Eopwctd oevdpro, divel vmoypaen yio Toxoio m: aVTILETMOTION e
redundancy function 1 ko pe hash function.
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Avo amléc embéoelc otig vroypapéc ElIGamal

[Ipopura&elg yia to Tuyaio k: Oyt yvwoTtomoinom, Oyt emavaAnyn
» To tuyaio emAeypévo k mpémet vo LEVEL KPLPO — 1) YVMDOT| TOV OiVEL GTOV
“OTOKOVOTH” TN SVVOTOTNTO VO VTTOAOYIGEL TO 1OIOTIKO KAEWDI a.

» H gmavdAnym g xpnong tov 10100 k ETITPENEL GTOV MTOKOVGTI VO TO
OVOKTNOEL KO ETOUEVAS VO, VTOAOYIGEL KOL TO @.
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[Tpotvmo Wnowakng Yroypaoeng (Digital Signature Standard
— DSS)

» NIST, 1991.
> [lapaiiayn tov ElGamal, pikpotepo péyebog vmoypapnc.
> I8¢a: Aertovpyia oe po voopdda mg Zy, tagng 2.

> Ta v, d eivor ekBEteg SLVAIEDY TOVL YEVVITOPO TG VITOOLASG.

» [Ipocoyn: To v ypnolLomroleital Kot cav Bacn kot cav ekBEtng otnv
enoinBevon!
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[Tapaymyn kiewiwwv DSS

1. Emloyn mpatov g peyébovg 160-bit kot p ueyébovg n-bit,
n=64rr=28,9,10,...,16,peq | (p — 1).

p—1
2. Ebpeon g 1&g q: & — g, , go yevviTOpOG NG Z).
3. Emloyn biwtikod kiediod a € Z,.

4. Ymoloyiopoc g mod p.

Anpooio khewdt: (p,q,g,3), 5 = g* mod p.
Id1wtikd KAEW1: a.
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Anuovpyio vroypaeng DSS

1. H entéyer évav toyaio axépawo k, 1 <k < (¢ —1).

2. H vrmoioyilel ta

v = (¢ modp) modgq

§ = (m+ay)k!modgq.

3. Ymoypoon: sig(m, k) = (v, 9).
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EnaAnBgvon vroypapng DSS

1. O B vnohoyilet:

-1

eq = mé - modg

-1

eg = Y0 modgq.

2. ver(m,~,d) = true < (g° 42 mod p) mod g = ~y
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[Tapatnpnoeic oto DSS

1. Av opilape:

v=g"'modg K
6= (m+ ay)k~! mod ¢

dev Ba elyape opbotnta (yratis).
2. AvoopPei d =0 (mod ¢) n dwdwacio emavorapPaverar.

3. H acpdieia tov DSS otpiletar oty eikacio 6tL 1 exilvon tov DLP
givor vToloyloTikd dvokoln o opdda téaéng 2160, Avtd miéov
apelopnTeitot.

4. Yrmoypaon ypnyopotepn and emaindevon.
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YToypoagEg pog xprong

Lamport Signature Scheme
» Xpnon one-way covaptongf: Y — Z.

v

AmAO pqvopo: m = (xq,x2, ..., x;), pe x; € {0,1}.
[Biwtcd KAewi: emhoyf i, & V,1<i<k,je{0,1}:

(71,0,72,05 > Vk,0)
1,1,¥2,15 - Yk 1)

Anpocto kAewi: vohoyiopnog z;,; = /lv;;):

v

v

(21,0,22,05 -++5 Zk,0)
(z1,1,22,1, -1 Zk,1)

v

Yroypogn: s = sig(m) = (Vix1s V2000 -5 Vi)
EnoAnBevon: ver(m,s) = True < Vi, 1 <i<k: [ls;,) — 2 ..

i

>
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Ymoypapéc pag xpriong: oynuata Lamport kot Bos-Chaum

[Hopatnpnoeic:

- Khewdud puog ypriong. Emavoypnoiponoinorn kAeldiov enttpénel vroypaen
VEDV IMVOUATOV.

- AvEnpévn aocpdielo: To ovoTnUa UTopel va ‘emiioel’ Kol 6TV ETOYN TOV
KBOVTIKOV VTOAOYIGTAOV (e KATAAANAN ETAOYN TG LOVOSPOUNG
GLVAPTNONG).

. o . ]
- To oyiua Lamport ivon “ondroro™ (1) ~ RN (%) > 2.

- Beltiowon Bos-Chaum: apkovv mepimov to picd kAed1d.
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TvpAiéc voypapég (blind signatures)

> Xeviplo avavouns ynoeoeopioc: n Alice otédvel otnv Eumotn Apyn
YNeo KatdAAnAa “pockoapeuévn”. H apyn tnv vmoypdeet Kot tnv
otéhvel oty Alice. H Alice TV petaTpénel 6 KOvVOVIKT Yyneo,
vroyeypapupévn and v Epmot Apyn.

> YVVOPTNOELG TOPA®OTNG KOl amotOpAwong: [ M - M g: S — S

. 4 m*=f(m) TP
> 4 sig(m™) TP
> A: g(sig(m*)) = sig(m) .
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TvpAéc vroypagés: Xynuo Chaum

"‘Eoto 611 0 Bob £xet ta Ledyn (pp, n) (dnudoio kiedi) xor (sg, p,q) (101071Kd
wAe1or). H Alice {ntd tnv vmoypaen tov Bob.

(@

(i)

(iii)

H Alice gmAéyet tuyaio k < Z;, Kon vroroyilel to

m* =m- kP8,

ka1 To otéAvel otov Bob (blinding).

O Bob vroypaeet to m* wg e&ng:

s* = sig(m™) = (m*)*®* mod n = (m - k¥P8)*8 = (m'8 - k) =
sigs,(m) - k (mod n)

Kot 6TéAvVEL To s* oty Alice.

H Alice 6éyetan 10 s* and tov Bob kat vmoAoyilet:

s =s* -k ' modn = sig(m) - k- k! = sigy,(m)

(mod n)= sigs,(m) .

H Alice amoktd 10 5, dnAadn ykvpn vroypaen tov Bob ndve
oto m (unblinding), yopig o Bob va pdabet o m.
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Ao, 10M VTOYpOPDOV

> Adwopeiofnnteg vroypaeés (undeniable signatures)
- ATOLTOUV TNV GLVEPYAGIO TOL VITOYPAPOVTAL.
- Agv pmopel Opwg va Tig amomonOel.

- Extog av eivor mhaotéc, omdte T0 amodekviel!
» Fail-stop signatures

- Av Thactoypaenfobdv, o vToypae®V prTopel va amodeigel Tnv
mAootoypdonon (pécm Epmiomng Apyng) Kot va S1akOyeL T Xp1omn TouE.
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AdapQIoPNTNTEG LTOYPOAPES

Yymua Chaum - van Antwerpen
» KeyGen: npdrot p, g, p = 2¢g + 1, yevvitopog g g vroopdadac OR(p)
(t6énc q), a & 77, B = g mod p.
Public key: p, 2. 7. Secret key: «.
> Signing:

y (m,s), s=sig(m)=m" mod p . B

» Verification:
¢=s1 3°2 mod p, el,engﬁ(’/‘

A< B (challenge)

—1
d=c® (mod q) mod p

A

B :ver(m,s,d) = true & d =m*g® (mod p)

> B (response)
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Acoparelo oynuatog Chaum - van Antwerpen (i)

Ac vmoBécovpe 0TL Evag avTiTOAog TOL TOPEUPAAAETAL GTO KAVAM Tpoomalel
va kévetl Tov B va dgxbel o TAaoTH VTOYPAPT OC YVACLN VITOYPLON TNG A.
INao mapdderypa, otédvet (m, s) T.0. s Z m* (mod p) ko tpocnadei va Ppet
KATAAANA0 d doTe va Yivel oot enainBevon and tov B, dniadn va 1oydet

, YIOL TOL €1, €2 IOV EMAEYEL O B.

Hapatipnon: o emtBépevog pmopel va givon ko 1 101 n Alice, mov
npocomafel vo emaAnBedoel Lo TAAGTY TG VITOYPAPT, TV OTOoi0 OTN)
cuvEYELd va omomomOet.

Osopnuo

270 oynjpo Chaum - van Antwerpen, pio. thaotij vroypapn s Z m* (mod p)
amoppirretar ue mbovornta | — i aveCapTNTwS THS DTOAOYIOTIKNS 1TYDOG TOV
QVTITGAOV.
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Acopareto oynuatog Chaum - van Antwerpen (ii)

Amdoeln.

Ynrdpyovv g dtapopetika Cevydpia (e7, e5) mov divovy To 1810 ¢. O
emTifEpeVoc dev givar o€ BEon va yvopilel Tolo ypnoiponomOnke.
EmimAéov, kabéva amd avtd ta g (byn emaindevetan e S1apopeTiKo d, d10TL
otav s Z m? (mod p) to cHGTNUA WGOTHDV:

©

s13%  (mod p)

>k >*
d=m1g*

(mod p)

€YEL LOVOOIKT) ADOT @G TTPOg (€7, €5 ). AvTd 0modEKVIETOL AV TAPOVIE TO
avTIGTOL(O GVOTNO E TIG 100TIHiES TOV ekbetdv (mod ¢) : n opilovoa givor
Un UndevIK.

'Etot, n mbavotnta tov emtiBépevon va Ppet to cwoto d givan é. Ol
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Acopdrelo oynuatoc Chaum - van Antwerpen (iii)

Onwg eimape, yperdletor ) dvvatdTa vo pnyv propet va amomonfei n 4 o
YVIRGLOL VTOYPAPT, 0ALG Vo, LTopel va omodei&el TNV TAAGTOTNTO HLOG
TAUGTHG. AVTA EMLTVYYAVOVTOL LE TO TOPAKATO:

[MpwtdKoAiro amoknpvéng (disavowal protocol)

Amoteleiton amd 2 d10d0yIKEC EKTELECELS TOV TPMTOKOALOV ETAANBELONC,
éotw €}, ey, ¢, d’ ovmapaperpot g devtepng extéleong:

'Eocto 611 T0 Tp®OTOKOALO OmOTLYYAVEL Kol TIC SV0 POPEG: iTe M LIOYPOPEN
givon oo, gite n 4 diverl havBaopéveg amavinoes d, d'. 1o téhog yiveton o
é\eyyoc:

(dg=e)%1 = (d'g~®)** mod p

Av 1oy0¢et 1ootipio onpaiver (pe ToAD peydin mbavotnTo) 0Tt 1 VITOYPAPN
glvarl mAaoTr, av Oyl 1 LITOYPAPT EIVOL YVIGLOL.
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Acopdarelo oynuatoc Chaum - van Antwerpen (iv)

"EAeyyog amoxnpvéng:
(dg=e2)¥' = (d'g~*>)*' modp (1)

Av 1oy0€t 1ooTIio = VTOYPOPT TAAGTN, 0V O}l = VTTOYPUPT] YVIOLA.

®a deifovpe OTL

Osopnuo

10 oynua Chaum - van Antwerpen ov 1 VToypae”| £ivol OVTOG TAAGTY TOTE
N 4 Ba pmopéoet pe Pefardtnra va to amodeiEel, eV av vt yviola, 1
mBavomTa TS 4 Vo ELPAVIGEL TNV VTOYPAPT] ®G TAOCTH gival é aveoptnto
OO TNV DITOAOYIOTIKY THG 10)D.
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Acopdreln oynuatog Chaum - van Antwerpen: amdd€iEn (1)

Yevapro 1: n voypaon eivar Thaoti: s Z m? (mod p)

H 4 mapéyel cootd kotackevoopéva d, d dumg 10 TpetdkoAlo emarndcvong
anotuyyavet kat Tig Vo Popéc kabms s Z m* (mod p).
Ioyvel Opng 0Tt (MOY® cmoTg Kotackevig tov d, d'):

dg—¢

“

-
dg~

2= s"/”’ : (mod p) = (dg*"'/—’)"/l = s“/' “ :"/1
2 =517 (mod p) = (dg=¢2)% =599 “

Enopévag to mpotdkolio amoknpuéng Ba dei&et 6TL 1) voypae stvol
TAOGTY].
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Acopdarelo oynuatoc Chaum - van Antwerpen: andoeiEn (i)

Yevapio 2: n voypaen givat yviota: s = m¢ (mod p)

H 4 mapéyet yevdn d, d’ mpokepévon vo amotdyEL T0 TPOTOKOALO
eno0gvong Kot Tig 800 popég. And ta ¢, ¢’ mov el MaPetn 4 pmopei (av
d1oBéteL PLEYAAT VTOAOYIGTIKY SVVOLN) VO VTOAOYICEL ¢ dLaPOPETIKA CeVLYN
e}, €5 mov 3ivouv 10 GLYKEKPIUEVO ¢ Kat g dlapopetikd Cedyn eff, €5 mov
divovv 1o cuykekpuévo ¢'.

(i) H mBavotntd g va pavtéyel T omot TETpada Kot £T01 VoL VTOAOYIGEL
yeudy d, d’ mov va kavovv Ty (1) va ioydet eivon 1 /g%

(i1) H mBavomta g 4 vo dnuovpyfoet d, d pe omotovdfmote GAlo tpdmo
mov va exaAndevovy v (1) pdooetar and to 1/q:
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Acopdarelo oynuatoc Chaum - van Antwerpen: andoeiln (iii)

Yevapio 2 (ouv.): n vroypaen givar yvioww: s = m* (mod p)

Av 1 (1) enainOedeton tote ' — <f';/1g“5 (mod p) o dy = de1 g—e2er
Av16 onpaivel 6t n s givar Eykvpn vToypaen Yo dg.

Ioyoel 6pog: d # m'g® (mod p) (2)

‘Eoto dy = m (mod p). Tote (and (2)) d # (afel_lg—egel_l)‘flgg2 =d.
Avrtipoon.

Emopévag woydet s # df (mod p), map’oha oavtd 1 4 KATaQEPVEL VoL TIAEEL
d ®6TE 1 s Vo QaiveTan cov £yKvpn VIOYPOPT Y1 TO dp.

ZOUPOVO e TPOTYOVEVT avdAvon, 1 ThavoTnTa vo cuppaivel autod sivor
1/q aveaptitwe vroloyiotikig 1oydog ™G A.
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Ymnoypagég Fail-Stop: oyfuo van Heyst - Pedersen
» KeyGen:
‘Epmoet apyn (TTP): emdoyn mpodtov p,q,p = 29 + 1, yevvintopa g g
vroopddag OR(p) (tééng q), a &z, B = g% mod p.

(»,9.2,)
TTP \Pq )

R
A : a17a27b17b2 — an

A . Tvootd poévo oy TTP: a.

7 = g4 mod p

v2 = g’ 3P2 mod p.
Public key: p4 = (71,72:2:9, &, B)-
Secret key: s4 = (a1, a2,b1,b2).
» Signing:
A4:meZ;

(m,s1,52), s1=ai1+mb1 mod g, so=az+mbs mod q,

B

» Verification:
ver(m,si,s2) = true & 17y = g2 (mod p)
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2ynua van Heyst - Pedersen: mopatnproetg

> Iymuo pog xprong (one-time): av VO UNVOLOTO VTOYPAPOVY UE TO 1010
W10TKd KAeWI, umopei va, fpedel to KAEWOL.

> Yrdpyovv ¢ rotikd kAedid (ay, as, by, be) mov divovy 1o 1810 (71,72).

> Amo6 avtd, akpidg g 6itvouv TV 1010 VITOYPAET S1, 52 YL EVO VOO /1.
Emopévag, to. g% mOavd 1910Tiké KAE1816 Tapdyovy akpipdg g
SLOPOPETIKES VTLOYPOAPES Y10 TO 1.

» Tio 500 SlopopeTikd pnvopota m, m’, to. g KAEW1d Tov divovy v
“omwoTH” VIOYPUPT Y10, TO M SIVOVV g SL0POPETIKEG VITOYPAPES YiaL TO 1.
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2ynua van Heyst - Pedersen: acpdaieia

> AvckoAia mAacToypaenong:

- 'Evag mhaotoypdeog mov yvopilel poévo to dnuocio kAl €xet
TOOVOTNTA Z= % VO KATOOKEVAGEL “omaT|” VITOYPUPY| Yo Vo
uApvopa m’ g emAoyig Tov, aveEapTiTeg VIOAOYIGTIKHS 16YVOC.

- "Evog mAaotoypaeog mov amoktd po £ykopn tplada (m, s1, s2) Exel
TOOVOTNTA % V0. KOTOAGKEVAGEL GMGTI VIOYPAPT Y10 EVOL uAvopa m’ g
EMAOYNC TOV, AVEEAPTITMG VITOAOYIGTIKNG 1oYVOG (OKOUN KoL oV [TopEl

Vo VTOAOYIGEL TO ¢ KAEWLA TTOVL divouy TV “cmGTH” LITOYPAPT] YL TO M1).
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2ynua van Heyst - Pedersen: acpdaieia

> Amodeiln mhactoypdenong:

To oynua mopéyel eMmPOcHeT ASPALELD (YMPIC VTOAOYICTIKEG
TPoUTOBECELS) EVOVTL TAAGTOYPAPNONG. ZVUYKEKPIUEVA, O VOULLOG
VROYPAP®V UTopel Vo amodeiEetl OTL o, LITOYPAPT ivat
TAOGTOYPAPNLEVT, YPNCLULOTOLDVTOS TNV Y10 VO, OTOKAAVWEL TOV —
YVOOTO PdVo TNV EUmIoTN opyN — ekB€T a.

Eme1dn n e0peomn tov ekBETN eivar VTOAOYIGTIKA ApOoLT, 1| TOPUTAVED
1EB000C GVVIOTA ATOOEIEN TANGTOYPAPNOTG.
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2ynua van Heyst - Pedersen: amodeién miactoypdonong
Oeopnuo

270 oynuoe van Heyst - Pedersen uio kQtoaokevaouUEVY 00 TOV OVTITOAO
DITOYPOPY TOV TEPVAEL TO TPWTOKOALO EMOANO0ONS UTOPET (e TOAD ueyain
mhovotnTa) vo, ypnoyomomnbei yio. v aroxcloyn tov exbitn a, aveéaptitws
NG DTOAOYIOTIKNG 1GYXDOS TOV QVTITAAOD.

Amooel.

INa k&b vroypaen Tov emainBevetar VILAPYOLY KoL GAAES ¢ — 1 VITOYPUPEG
7ov grainbgvovral yio To 1610 uvope. H mbavotta va €xet Bpet o
OVTImOAoG pia oo TIC VTOAOITES EVOIL

Av 16Y0€1 KATL TETOL0, TOTE O VITOAOYIGHOG

a=(s1—5}) - (s2—s5) "  mod g

OTOKOAVTTEL TOV €KOETT a. Ol
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AVAKEQUANIDVOVTOG

> Pnookéc VToYPaEES: KUPImG LE YPTOT OAGVUUETPNG KPLTTOYPOPIOG
(RSA, ElGamal, DSS).

> Tpiédo aryopiOumv: mapaymyn KAEWOIDV, vVToYpaQY, ETAANOELON.

> Yroypagéc emmpocOetng Asttovpykdtnrog: ToeAEg (blind),
adtapeioPnnteg (undeniable — Tapéyovv amddeEn TAOGTOYPAPNONG),
pe dtakomn av TAactoypagnBovv (fail-stop).
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