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4'te. turorial : Attacks on +bhe BRSA- Imr-o-{owe

—————

Ex: Bob's '\MIO&.C hﬂj (s Ch,ea) = (CMI ‘M) ) Cocilha's flMlOeL'C !m\z s
(niee)= (91, 5). Al has seuel a waessaqe be 34 4o Belo .
Cocilia, knows b rh-ue.-f-e. le_a.J (n,dke)= (31, 24), she cloes
an tusidler atlack aned factorizes n . Fl'ma@e:] st d-n-chr-Fs 10, m:ssq\jc_

Ec_Olr_'/l = 529 -4 =144 = QQC?
ol
For a mﬁc.:’-:‘vefjrwfw'fbg“-'-q/l is ae 4___ G:qu., = 4 " 756:4

, ) N - s
Wedwse a=2 9 T 51253 5 3249264 s 0gag = 4

ok , we funcl neut-iv. 71 1 b=Gl

we eount 3C°€C'c-4.w)=jcct(63,‘i’l) = 3
Eulbersl: 1= 63 + 2§ j

63=228+2
Fe.c:*l-or:’za'z"(’ov: h=91= 3.1%
Bobis }’Ll’fVa:'—e_ r<e.J : pen) = 642 =32
clp = 1177 Tt Z;z_
¢ Mola+F2k =1 in 2
("‘ o 41\ (13 2 |4\ Rat2T,
0 4 32 -3 1 =B Ba-TD. 21\2.-1

=A% A1 + 2°F 2 = 4]

do=-13 = 59 jn Zsy
:Dearﬂqh‘om of  b=34

- we count re's"ioluaf@\-] Has = 71-7" 2
cla

tn 71-,; oa=hb '-'-3’?59: 55‘i= 35= 6]13=L/3=5
E.-F, : we couwt mod Cf(?')zé ‘."m“ﬂlwmw{-

; ; ofe 57 ~1 _
in 714-_:, Caskh a3 25 =2 -5 = & | since S(-5)=-25=1
() E.-F ¢ we eouut moel Cr(lsj.-rrz, fu 'f'éd-EXImmu{- i 7513,
Chinese. remeluder ..

in %q-‘; @-"_'5_‘?.; +@if5 = 5_.(-45)4.8_44/ - 4,?_

whue A3t + FrF = - &
e ieosag e =47,

cL-_-,_=-13 3}3 =4 (we juess )



43-

Ex: Bobls blic key is (niep)=(91,11) again anel Greilins pwblle
le.n.j (w,€)=(94,5) . 73&‘7 botl recelvee] foe same messq(jc_ a from
$oa- boss. Eva eavesdronmc( e C%cry/dea( message. for Bol, b,=4¢
and for Cec'lis bc'-'-' 3. Evo couuntec open IM..Q.SSG.J& a,
by en aufsicki attack .

Bezouth 6. 3cd(ea,e¢)=jcd(44.ﬂ=4=1‘:-44+5-5' for Ls€7

ngucss t=4,5=-2

A —2.5 a4 5y~ -2 c\
w?, a-=a'=4a - (@) by b = k(3= L @
=7 :
Cas we tount 32 e M Zaq
32.X+q4 :-4
U -2 & 2 '124"'6"32/1. s * ‘\
1 ©O {32 N( . v _5y 49 |4
o A g1 =3 1 | -5 B3R, Ry /
PE.’:.""erd
w ~5% .32 +14 . G141 = 4
x=32 " 54 = 33 7&14 bt

X

® @a= Yo 3??—: GG - 4 =184 = 2. dbe opai wussage

Ex: Tée samz situation as above on%wcﬂ{-ﬁfe:—emt : by= 65‘} b,= 65

MSSQJ&.

—

2

} _— )
tn Zaqa * 0= by b = 65 (687") = &S

we count 6577 = x in 7(94

1 0 |6s 3 -2 [4-'5 2%, EILR
~ ne
(D 4 qq) (--’1 “1 16 /] Ra-0, -} Slo g
_-ﬁ'z.
265 -291= 143
We founel that GS"’G(OGS not :]Cd(é’grq/’)"ﬂ'

exist n 74% , out we founo] Frctorization m=91=43 .2

<o Eve ecan ceunsl M/M-t‘ve:f:e_ le_ezJ of Beb aunel eLau-J/«t

‘r‘e_sfabm.éej (as fu $ée i/-,rew'ous exeredse )} | Tlw resul+t (s
a = 39.



- ' ...
Ex : Thuaa [ "'h"L"I" wts of an P’SA-FE otocel Liave aé'l' . Same. modulus !
(V\t64) = (1‘1?335‘)) CM,C-&) = (24%,55) . (n,e3) = (242, 7).

The same WMLSSAGE Was seult tvo each of Huuny and FEua fweart
Haese emcn:yp*l-e.al ms-Se\Je.s : ba= 203 , =132 , b= 139,

Eva ol an outsioler attack eane elecrypieal $ou message

=,

ScoL(ss‘,FS‘)=5' : aca{(ff,%‘-bM, @cd(s;‘;@g):#
only %coL( 35,55, 33)=41
Bezoutkth.: 1 =

38+ S5+ 572

for t,r,5¢ 7 -
A © o |3§ . . . . 5
] o 4 o |55~ |16 14 -8 |-1]Re-8R,
o © 1 |3% -2 0 4

3 'E.'b"' 2.724 = 7{5

1635 -1-65 +&.3F = 4

b b by = (224“')4?(452“")-4@78:

([~ &
23 189189 ° =

1

0
mpeﬁ:c.v;qje-. a.= 3F,

= 3%

. 3 ,
Fx:. Fwel a coutinued Prackon for £ = 75 anel evaluate its comuevﬁeu‘fs ;
23 A3 a4 (-
Eubesl: 33 4157+ 13 - -4eiecirEm CUTET
18 = 43 & g 1=
= 4 o+ A
A% = G2+ 1 A+ _’_'___.:‘-
2=21+0 '

We write s@ab‘ie“]

B2 (4 4,6,2)
45

Couveraen‘f:s :

(u) =& ,

C4i) = 47 =5 L s
4 = g+ — = —

CC{"4,G)= Lf"":];z + +
&

33
4y me, 1) = ... = 3%

Y Veﬁen‘és }-e_qe% Caly VCP;jG.iQ "/'c % " éﬂ’btje.l" cmwetﬁew/— - [‘)e_Hei— C{/\/’tflo)ﬂ?’um[lbﬂ
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Ex: Tﬂw/xuﬂo&‘c laj a{lanQSA}vw{‘awe s (ne)= (-53— ?5’3, 2.240‘%).

Use tho Wiener's atlack o count o //1["1‘[/&‘![& fcc:_j 5

T Weengtls attaclk woirks /\m'mzs are close anol b /u-[‘(/m(e lmj s smaC .
i
Ie 1¢P¢21lddﬁgi{—1«:,
o Lrour eol = 4+ lecptn)

we Cuve e Lk 4

- i — colCle,eh ) = 4
m ok 2ol a '
. . e
whiely ensures Wat Ed-t is o,e.suvez—aeod‘ of e continued Praction $or
! " f -~ s = E’E'_:lgi 1 t
Couhuued "pla.d.l(toh -&t o e 264
Fulkeeel:X e=0n+e
55 351= 2 22109 + 11 £33
27 10G = 4. AM153% + 40 53¢
A1 533 = 4- 10536+ 9§53
10 53¢ =4+ 957 + 49
953 =19 49 + 26
49 = 1-26+23
26 = 1-234+ 3
23 = 7 3+ 2
3 =42 +1
z= 2°1+0
e _ 22109 _ .
U~ T (o; ?-l,]quqqqu} 4,41:)-] 4‘ '2__)
L eol-1 |
Cfouuerae.wl's Ea Suﬁes*l{ousﬁr j‘ , awel forcach we count CrC"l)= e
(@) = 8 e-2-1
s = = ‘wee fonlal
(0;2) = ﬂ_: L e G4y 247 NO (stuce ?c“sb:.‘::veu\)
. L A, A c3-1 _ sluce Pm) an
(011.4)-?_*%-3 g = = 66 326 NO (sluce ¢ )
. ! . 2 =e-$‘—4 = Bk~ 259 MAYBE YES
(o] Z;%’l):g::'z‘:?T 5 - ('[’(“l 2
1+ -2
L&-1 1282321 NO (sine cu)em)
2.3 .S = siwee
(o;2,1,1,44) = .= §¢ qm = n ~—a )
5 &u-e? )
. 439 " YGIL6 2 NO  (Ym N
(017—}41’?;4414‘]) = A Lfch‘ g

G041

Noke: T 245 Weensrs affack coubel work hr ol < ¥ & 23¢

Deneuluator of convergeuts (ucreases | We bave ol = 1707 aﬂreqoj !
S0 we s-Lél-\ our @ooh’v for aoo@l /\055“91.&%!“15 ;



A6
'?osstfoa.'&i-! i—i— = %__ 3L‘ue5 f-r(hl =885232 for w= 553251,

Wedryto factorrze hopy weig  f0) = PQGprP T
chl = h-Cf("l]'i-/i = Q&0
P9 solue s eiua't"idn - 4O x + 56 351 =0
D= 396 To = &6

_ 4®0 86 _ //!‘?7. ket are
s wn=197-283 P"l = N 283 r.l—t'mg,

eny = 55 232

ma[!-éu.}m'um(e ke:, =&,

4) { Tusteler o.-He.cIL) Tuiee. /mnf-:‘ﬁ/'muﬁ o au RSA /uw~/-aCaQ Qm..ve_(j@-[—
rmlo&'a Iz_er witl e sawe mocklus : (n, €)= (4369,1%) 1
(n.e2)=(4369,5), (nex) = (4369, 25) ., As Ha Hrst one Vo
kumow your private e (uola) = (4369, 244) . Factorrze Fbe
meelelus 1 anel cCount //uu'va_wﬂe_ lays of 4l ollers .

Cn=13-25%, ola= 3233 ols= 2403]
2) (Outstoler attack ) Tio /Aar—"’ﬁ’-a‘rawl*s of au RSA /\("mLocoe bave JQWL
rmb&’e_ la’-Js witl, . same moelulus : (n,eq) = (1637, 23) ’
(n,e2) = (103F, 7). Tow same massage o was seut o hote, of Ly
. Lirst one bas receivedl Hu ener F-Leo,{ messase b, = 24 ;
18e secoucd one kg = 395 . Use autsiolu- atleck +o count {6

open wussage & .

Do 4 ouce aaat"« for ha= 4357 P2 = M9, o= 6%, a=34]

3) ( Hastaols atack ) Tow same open masgage o was Sent to
Joree //La.f""‘("h‘/l\.a-u‘l"s e, /'Lul.)&'c_ leeys + (nq,e) = (205, 3) ;
(ne,e) = (319, 3) , (ns,2) = (391, 3). Tea Lirst one bas recelveof
0 emat:j}a-{-ed wasgace b= 87, Hu seconol one by =140 anol Hig
Henirel ene ba= 48, Use 04 Hasteol's attocls 4o count 44 message & |

o= 427 |



