o ¢
CO ¥ /’3(_/ IaLTzonek_']

‘TJDa { ey



I oo ave (nlevesled N Com PUT;ncj
QM =
whevae < M Gasl M AV e Qiven
Pos./,ve ;nTn-ij\S" H/wq‘jj

o ( - T
A X01+ﬁ,1foLf--+XtJ

L&)"'\QVQ_ \/\L t'3 O O v I C-;*’),CJ *'E:/
& 2= 1:2% 02" v 1 v 03, . Y
B o
71‘\?10—. C{rm S CLKDl - Y\-cl‘t'“
,xo‘).o i ) T
G Cc\b'l- B er_l

bl £ i com?u-fﬁ, Che thlaoneﬂnwf’\?
Q%c:enTﬁj &5 ‘}:'o“ow,ff

A 9N ‘J-w e
T B 2
G = G = (G ) )
- L
M S hovl, ULe Lomlju_f—e_, G lis C ot G

iy S%vﬁflﬂﬁ each @’emen’l") saw & B LCae

_ 1B
L"’y 3 MLEQIODO
2 18 = JZ.%’f(oLf*““f’f%TL
- 3
= 5, 2b 2t e v
T A SO IR

3= 3



2523 =9
e G -
5.\_ it G] 1‘33”
513*—'%11: S G
‘?)l‘t’: SC’) = '72[ V)’ndbp/ba@
SLT: 711‘\’“ < 7! ‘m’ldz@ ) 00
31'@-* C@‘%le 2%l ymod /0DD
e o /OO
g = Gt T T
3 < 5 L . . -
2 _

S VA PR T IR S )9
<9 Y ol ! OFC
e )‘LQ.\/(_
To C’.arm/’_)uTQ_ G omeofn Lo

——

i [<#) '{\_/
o as TEhR l’L\‘SkejT Po*uve»{—
: Th el
L CheT appevs 77 -
Se ol ST M T T<kes t < By,
6.)‘.,:)::'”1 Y] 4 t-ble QHC{
’jt—"cooj) To COMPUTQ Th e .

s tepos To MU/T;/7}‘1 Th e
< T me > T [ |
| Th= 'CQBI{ S o <
3 1 N

)

> L [19n§
T m, r‘a’nu)J) o
Yot © C,@rjt_ P

- 5 ov e yas/ny
wil ¢ b SaNV Iy
)’1{5 LS 9 .

me 3
o pd NS n FCI
T)(J



N

Euafldecn fll("cic')‘rlThVM

——

| o € & i FUTQ, b § B Vil I e oy ch:»d n
J
The Suclidean algeriTho |5 oOsed.

whieh Hods oF "P&Hawf,

FivsT we C-om{')uTe. The gcd o £

A and b ! Scppose avb

a=hbq,+v O =Y 2k
LJ-—,Y[GL‘L-rV‘L O‘_:Y‘.‘_¢Y‘l

rllrl Z%f&r\?

BE N yain

Ve = G -, L ¥ ¥ Y, <X,
Via—= Yh Tun

Slnc Y i . .
e L - Y, ave decreaSzn?

")305'17’) vV & JnTe.cjueY‘.S‘) th'ag j'C%UQnCQ/
—Ee_r’Manm'Tf’S, o 15 CThe ﬁcd

'T\’N\S Cen be seen bc) wov'ktri?
Lot v The ‘Q-‘B‘UGTIJ:*;\’LJ

6} & =% ’/J':(’f‘kf
=01 +17
LYY= i3 +173 -
j5= 1301+ Y s Ged(8),6%/ =/
}J3 = 723+ 1
¢ = 1Y



(5 \f ha s G I nVevs e miod I
L+ and on (g | C}Cd((a‘?"%l)l-/
Which T % vy, So w2 lool< Fov

T h < lnve s L/"S/n~3 the & oel. J@on
O\lqov‘:ThM Tc_} bl
R o U \—K ('P L v

_— { b
~ ! &
0 lo - > '
) ¥ Cl;a (/l, fU—'
z £ %\. U Ak
O
Pf, Vﬁ’\ %n un PN

The R any Y columpns Com ¢

From, The [1135T ThLaT £, d;s
Che ?}C—C{ (-'(._?—'/ U ~ o YV = e U\_!

: o — =
Qv e It e Cond, T, SN

9N d <rve c‘\‘/"oqji\

Lhe S0y e, AMyte ChatT
rcf-l = Yz “<7 a V’(_ Czt__‘t,
ﬂe_n UL+-£ = C’{(___,» G %LL\
/U—Lrt - /U_L-; - U\ Q[)L+p
ts  The Wy Ul and Ve ¢ aArs

Cf_—"]
C:lr;ﬁf)é’ d v o d av e QQJL,J To € hy <)y, ba v
S(n < e Ch « ']Col)o@ Y’

Loy



T h e meas gn —’*c;r“ a |l —C]’l;S‘ L §

‘4_'1_-')( QQQI’W \'-OLO

S -
V)= A b

Sy ne \last yvoew hag

V= aw, +b i, T+ Vo= thon
| = G, tbh, an
\/,)th';":l mod Q.

: ~|
Henee N7, 1% lo moe d o

To Sho w ¥ Ly =2 lr)clt.gcT‘a“/i
7The "?W‘ST and SCceond Yeouw3I AV L
Seen t)c) sv bs {3 v 7‘/53‘-/] ‘ )4330”‘1

U‘? To =) That The vesclr he [ds

Then V, =V,_.— ., &,

jk@@b{)_ﬁl +(0UJ”L)“—(OQJ~‘ Fb%—d)?J

= QiuJ*L*uJ‘f GCJ)"F L)‘M—J--L-—(UJ"I‘[;J)
- auy +bay



= x . LWe CDY\TIV\UQ The qumzl)le
QA

= K1 \o:'.(o‘f
Row & - U v
O G ¢ - O {
( I l / —
L [ 3 3 — 3 L_f
3 ¢ vy - 5
N 1 3 — Iy [ 9
= ) = (=) Ly U9)

= LY A= e T

lq 'S The | NV erse o {, ¥
o 4 <g/
Cl/] C'—C L_j" e Qf?Q;(

jt ) ?055(62‘9_,

A A LS mejc'TiQ&J C31u1n~j Q ﬂe?quL

The Comy VONC

(Nnvrerse. Slm,olu) LI<
ley o £ OL)

relaTion (add O_n(yu<314 m/)u['f_,fp

v, M, T 3e_'f a 'POSIT):/Q jnrevrse



/

E A ve=olIT o £ F‘e_\fmc};r

T hn. I*[’ F s a '(JI"!.M{_, Cun ’ITD

ddoes peT D}.i\-/t'd'-Q, C Then

p
QPH’E/YM/]J"S(,Q

Proof. ™ 8 = 4 l o P”/JL

ﬁsjj\e) 2e, .. Q:)—:]e,] ym{zg‘r_)

—_—

I+ €el=Ze) vwefp Then
P divides e(L-))

— ‘P Ql}\fid"e's L“__‘

LT ) omad [

Sc; e S "o d P yosT !’"eQ\ﬂ@ng?P

#tlma *e,)qmqo,,'tu ) S'\ Se  The ProdocT
o 4 2] the @femments o
The ’P‘Poc&ua—r‘ c £ < (i

sy &‘P_—{)/:ef)—-((

%

SR R [pusfs

the <lemenTs yn anw(g
| p—/ Mt

P divides @Pﬁu‘,)(’a“l)/ s

~ p dwidaey Pl |

- epﬂ Sl maelp

-y



o

SUPPOS{ QCJ(Q)P"):’ TL@JH

I hom,

Theve (s < d sveh Th<T er;(rmav( (f),-,)
Ther %%z @™ 29 map

- .

’Yoa{* \AJL\OA c)c_d(c?)r'))-:_?’}

e d _ L+ 1c(p 1) &
- p_
. & = a e '):Qz:qua-@,o

T & gcd Ca pd 4  Then

C)Cd(O;P_}:P oL nd P aIVlclc’-Jo\’

S ed
a wnaaé’l.o::, O matp=A mp

T hese f]ﬁach clloww The exsT ence of

= C’P)’l@wj The Q.XFOGATjé} C/f}a@r) a

Predecesso of The RS A. It 5 o0es
s o lNows . PBlice cnd PBab Pick

&  P¥ime P Qnd € wiTh Gcd(g, P-):/
The vy Com PuTe d sveh Thet ed = /rmd(a

'BO b LA)@Y\TS' To Send (4 N1a 33 Qg ¢, -l

<
.to }Q!f[lC‘{, _ Bob Com/)uT(’S Q m/LM/ﬁ "—f'é;
Al e e who ('DW\(Q los

T3 Th<

oQn | Sendf b Co

e d
bd“&’ m\ci)a:q

—

ymesscy  his 13 & FWWTﬂ

Fov P Eve |<nows C. and 73 5 h e

2

2 N d 5‘(.1
ICCD) §L357:"mq,

Then Enowp P-{ aAnd cop “od o \?C?"ann



p
,tl/lﬁ. Euc[tc'[{?.ﬁ)m C:T(TDT:T‘J’IM ‘Fov"\ C{:FUI
G n d k):ﬁ‘

C:VIJ l/‘}"-]’(-_e,

FlQlQ
?—{g/ / ﬂ:?7 _ﬂ'Leb

CoPnI)L/T—Q QZ:-OQ?
Fuel d oo, ‘-?lcjob;ﬂ
(e e d> ] ol 190 -

Peb s e yend

R € T R A ¥ 4 L.
Ta K¥Khce Thyse ¢ onvewts to
l 4 19 1 o 2y o I

Cach of @QS@
a7 e

By QA e

C/OW‘PUT'HS <2acih Qlvey

| a% 19 4 » (9 o ¥
L(/\’LLC,"\ ) fencf o A'EIQ < L\_)]q o
CBmPUT\OJ bquoc] L | (Cl:o?g)

Tlmlj wiell CjIY'QJ Che O9OYi3 na | r\um)a%/‘j‘

Lfv’lfqu\ —S\"we Can ver s To f_:/‘[S lis-f\' WQVTLW
(S <« loT ot CZ?rn//DL/T"IT[DV) s d & Som pule

bovld be vsSed R 1€ LSex Che

re,_{) ea [Jod S’Z"Lcwng C:‘ltjohm
T e b'egjln’ll'\‘x o The, CaM?J‘?TIO”

Q)15QUJ?€d 11'4

S QGTZ on



KNRAPS ASK
- o PH EeRkRs



A MAP 5§ Acis  CiPH &R 5

Jen AP s A i C1PHET S ARC OOR

FInsT &xwAmplLe o=  Public ey

Ch~yYPTOGCRAPH T FThey WervR

The vas e Ur\;T'.-J The LeTe b OIS

vrdhen Thew We\f’«e,_m-_\? volley,

Sem e Coneep 3 av’ < nee dod,
(Jllv"«e/\ IATQ%QVS' a, .. 9Q,
Choods<. < One )C]mJt\/yV\, ansd U=k
The <vm o Theuwn, Can we
-P",,qqz u)hfc}q o hey w e vt C anoosem?‘

This Cen be tavd ol 1 ot

. pecx;l Eezs)uaﬂ,v\(:-eﬂs y t.H‘T" .5

Vo — s JSlged ooy an 41‘3 5 o Ty s »

\LJ\ OH.',--,!Q,,, ]’.)e_ \l—aaﬁszua, 1*’1763‘@/'@

S Bebh Thelft Lt~ Q) G/ o v

e ach L7, D e < S Q9 pence )

G
| e bida ol SUoPenl T M e s oG-
& o 1) 31 g 17 LY [ v Suloe/‘tﬂqVQ@D‘//\Lq,
5 + 1
S vpposc S=3co 15 Lhe svm

o T O e g & Twnewn, s Onwf




2%1319%:7/"1")4’}

T esY . 5 a9 e s ICQQF LT Swd

Compurt 3 a-2¢ =
Thes 1 RN o move on
T [ € fbc‘, “tes, I¢Ee,!3 S an d
Cow~p e =8 =7
Te v o < Mo m QU= _on
= ~ es [Ceﬁ!o [ an d 5Py

| T % | = v %= A0

SN AP S ek C(PMHERS

A

\VITQSC‘_,V’J C(\..‘ 3 %Vj

“a’q’llg‘,e_, P‘C[(J

Wi e ki I & =9 Svpeviiincrea s ) ng
- 1

e o Uenc <
i 0

t
AL e RPrek. < PYvim e 2 K qakﬂd—q"?

}:;n i < S VS Tihhel™ %C&(eq ‘P')‘Z/Y

Sicec > \5 e PVime ancg S=p W‘f"/]‘&\
1 7 d

/s - Lh< 6ucf¢ﬂziﬁh cl*gor; )

) 2‘1\_1 L] Ci S ve h ’C]ﬂ—vj'ﬁ

| U o bl

QQLEI/MaQLP




3 | A liec = PWWQL:

SS3a—=F Comzpurgg

b, = QQ\( ”'}‘Vg;ad !:)

~

gl’le_ Mia lce s Do blid

., . - b, q.,L, J P
ol WOen Ty to send QA Mesoangg
Wr | TTe 1y LA [alnc:vuj (Ct” Ols Sy BZ[J)
ts Alice FETRR, .- R, s
The Messay=< , (e The_ e s SRy e
(s o \anqvw_:} S T—’v‘tkng . LT
o Q\'.- - be The N @ 5SS g -

_FS‘_JL:) Com.'au?—QS ZQL{(}&:QYMM{‘Q

/ .
NV o Ta Q‘\T Qam{\u/?_"tng G l's

jws T Otcielanj CevrTaein o Che

bL T= \ut.—(jf\ev

'—B'O[Q Send s < Co Alie o,

Alztﬁ CR?V\Q? QL 0‘5-‘”’13 t—hk

Coel,  doasn als ovi T, on P _ond
) A |
}thl'\e- Needs tD {”tnd /0’1\'{_.

Valuve D A~ QQ(‘_L] Boa o s S o

L s (’OO]QU”[? NPO\/ 'C}'IQ_ QL Q\T

e dd T d <«

/= o LT She O>eo -tj’\Q_.

‘Suguof\/‘ \Me R TIIMg Sfequenc&d

e

o (qori T nm




Lf

] 3
s ¥

e | e 7% 58 JE % [ 3 g‘; [l LY <uqd
— I ’
|p= &3, She pPicks € = 2 ¢

o L ‘ﬁjyfxg\)— N =¥ ’i‘f:vom On e

_éuql;deen aleovr) Thnn Yor L and I'P
| )

HHlie e COmpurles hLzegQL meo d f:)

Gnd This s her public  lsey

20 7 471, ®% 3

’

( Thwes QADV = 2 v mId P
= LO’S ’7)1063;3
kfj’:’; Lio. §F mDQ "P
Y=o, .01 p
5= Ldgrpy M7 d p
B " Ove vmekes RO, VYL F I cnd PTII

PuUbIy

Reb WeyuTis To Sengq /1 O]

2“1& camy{:uT‘Qﬁ 12,91‘—@17 #0\57

+ 0. + 1.3 = 30 mod § 13

14 e SenNdgs 30 To Alice. 3

Us Cyve C o p },ew\’_rc_‘aa??

Xlic e S olvye g Bcofc]_ sl B8 2a T
Ohnevie d- 15 The | pvevse o
o - e o O d, =8 USans TV s
. oo by ol By ol ovl Thinm




ks = § 3 ® =a 0
| IS%:’ 2O -2 13
} R~ 1>/ =77
i I3 = "I +
= G
0w e Q (A v/
) S 3 - ( -
- i85 - o '
| 4 | 3 g 1 ~L
[ 1 ! - 3
[ (o : = ~ <
[ -t | l "3 B
| o =%
C el [ = S3(-» +304%) 2 |




YV e

VO 3 The s upev

I\ Ve ®3 oy o

S e F bene 2 qu_ apw??m

U
l[_ L% A o Q‘K

Lo on L, 3,

?; r
a.d A 2% Kee, 2y L¥-2y= 4
1l = Y Vo M Ove & v '
I < '

— L( Mﬁi M DVe o©n
| 3 £y S <
[ '[ < /95 ee,“' : v—lsz/j







