Nuwbor Jeory
- oy




Tocty
”?fc\mfﬁ 5]

cQ V\Ol L e
PHU/@ZM, 7”7130\ i
- @/ﬂ/\m/ y~—=<
T v@ @of 407/ §O/u/mvn§*

r erbe cred

01€§(jm-wt

Aece MWM\)&/



/Lﬂéﬂ(m\mt NMW\&M/VAQ%\[\
jmweosmj% JC(A& QVQ& \s of!

\V\/\&)C)f
Covv\()u\

wmﬁ
— Jresh /PCSSwoPJS
— Cr\/ﬁb

- latj %mss
— MeHa f(“/
gt



SOV"\Q &,Q,gv\("‘»OV\S :
M of Jru& a\ orflins
188 &%m o agreep

\/J\Am'\\‘ N ASQ/QQ:P
Grop |
A 6‘}:}( Ww\n CJ/\ [S
gﬁ ol §F‘ac(q &i@ﬁWZ?é
@ O@gDC‘Qd\\/C %”7

xi(yr )= x g
@e’ﬁxfx ¥ xe5

@ \]eré “fCefe XCG
ot ‘xax'=e=xrx
[AVeSe—

Eronfes: 2 4 e-0

Tﬁ %7 NO ‘AJV(Z*NL



/Adﬂe/((\Ol/\l A Smwﬁ) WW& U

&LSO oy &9@1\&;‘
X )/ = 7 * X

&: (s 6n [astShde

(\lom T @/\QC\M/\ELQ L WM ‘\WCQ,S

A B
L



Ew\ﬁS
SRRy
gjﬁ/ﬂ_@\ lO;Q Are &
é Q_F\C(\\vaé ’J&Sgwlw
‘ TZ / 4= C\W\é
5 < ab %
@ T el
3 (\0 #&Q@? under
= =
A[So %0\ ] (O\\Fb\s
(A ARau =
HA ’l + e T
,q OV\&

o (b
Q:_{-:() — C\E
\SJD"VAWQ Has

;EZ\
( '\ ) ) / C
) /
VV\
/A‘ 9() Z QIS }/l/\

40 ... : M_j/j




L@\LQS bac/[C, u(P a Az'/*é

“CDWGM\ Q ”k)@ pMOLNS
T a &\V\A@S "

j«/\ W lords:
b= ?a =1

4
SonL Q/r\é el

CF
M Consikr ﬁLC/eZ,
——I@ O\/b (AmJ Ja/c,/
o cfe

= T G[L oinel a/c/fﬂaf\
/ (b*c}
o oy L,JGZC

”E \\0 QV\A b)
Kon 0=b



%F MUMWP IS w "
é> 1,13 o Oﬂ/// (VISOSS

(50 / =) o= (ofP> )

_ﬁm m/w/m%' %m 070 AW'WAM%Q
Tloke w2, ne’Z
ﬂuﬁ ot wague  SedS
s PS Vo o5
such Aot
e, S AR Qp
A% P: °"D7, FK



(opeotest Cgmmom Divisors
30& ( E) &S')‘ COVI/L/’V\or)

dv Sor O

1k gcd(fa}b):\ o
Q u.l/B Nad

m&a%wd} SDF@”{

’ﬂ/ug 1S (ASQNQ/\\ J

lze/\amd?f& " I/\uW\\OQfS Cu_

sl y



Keo lemma ! Lek a b be
ama r)Doan\&Q {%\4%@5

tor ooy r EZ,

%C/&, (a)b): SCA Cb)Q~f£?

i@@i (et A+ d (& )9) o
C> ged (b, a-rb)
éool‘- %ud C'/J. /
@ 9&_@1 i Jw«izs Q%A

Use pert ol ok eaker fum
d C}[(U\Q&Qgi 1"19“’ ("V')\O
50 d<c smcacod s 2
7 ced: T
Cnow CUO and c/q“"lﬁ
Cude - 872 2 & 12
- ¢ T C €Z
%@C\O\ co . = Céé\




[\)\DQLA (O A

l‘@ r= a mwod N
== [ € i@w.-)m-/g

"\Ze,epﬁJ—Q-‘ a? 5,—17_
&’iﬂfr
=2 = ﬁ’?m

Frm. lodes N %Q\W&\,

PWMQ%SMSQQ\_ @@“Z ey




EMC/((A (5 O\KC\OFFHAW\ :

EIAC[QJ,GC,D(Q L)‘
:D@ b= a

rd\/\rn G
el d GCD [ b, a mod o)

C@N@LMS&
IRSEREEES,

O\V\wi b?ﬁ/mf&\




nd

Kandre:

pr wony  PecrsWe C&“S?
Abte: Euckd BCD (e, o)
= Bneld 6CD é) & ME)
— 19+ lr\?uﬁi E Smm

co wa— Az fod Gey



Clawn \V[C>Q)
e R e e
Al 4 =ar

£
s ‘da

j:(@ é\ZH lc«D
fen Gy, €8,
S cloye »
BEC S TR

M{() U—L q M"OQI 4; o

—/‘> at—|; FQ£~C;€+| <Z,C‘E,
(pnclumse
St 0 B

£l)= A+ E(3)
= Ol n)



MoAu\J o pehe s
let 1T 7] [ 71500, 1, V‘dlj
6@‘\{/\ C’a“e_é Y‘QS\C:LU\@ v\mi N

vﬂ/\&S < a Compmon [in {RD
Werle J

—lerﬁ :

’\/\qg 0SS0 iehy \
Covwwwjm%w\’b) \o\zmbdms)
o

éomﬁ\msS



AQ\QHWQ |NVeS 2 s«
Adddhue \&Q,WH—@: A Z
% 0

DO L\cx C
AR




Mulbplehve  Trverces:
[/J\,\af y\/\u\l'}\\f’)\kC‘QJ\\WQ

\&/\N‘y 1

&\U@/\ %Q’Zr\) a VV\M)”WFLCO_%VQ

jnvesSe !
9 ):Z IS a number

S mod 9 =1

B 2 omed 9
No: 3 | 9=0, 3 ] %0

é{émmléiyj



%: AW Q/W(t XGZ/)

Jhes  an  nvese 1 Z,,

/= 3@(&%): 1




@W‘A\/ hot  nse ((17
(\Om&m@‘ error=s

@ M\/[ Dot use Zf
S){)/( (V\RA-Q

Ye'S e
@ %s %H@f \t/\éif\/%@?



/_E‘(Q A Ec%:/ f\of//\}r d U&\iw@( g‘é
Hictory.

T 96 \s-v asved 4
ca\l Yo Pe_$ DES, Prie

wQ*rQ_ Sulow

o NIST g%ﬁ Vears c\%ubij
: nAeo |
T g ”7%7%5&6’%'
6 @@cxc\\\/ QPPRNQCK {n Z@C)]



'H'bud un \Def\Q;
T Cow/\?v\’\"-)hm w Losl
l/ﬁ%/\%a\\y, L ﬁmcx
(D Subshide Jp\/#@g_
D Fomie

2 N coluwmng
Ql& ul\é
U AKC‘V\ W)%ml W/&:@Ar)\o:\\— O’F\

PLAINTEXT PLAINTEXT

AddRoundKey

AddRoundKey

=}
2
......................................... =]
K <]
o
o s
3 31 invshiftows
£ S T s
(e} —
5 E E 5 .......................
= =
a g & % AddRoundKey
> z > =
an oc o
o i, E o iz -
Z e w g K
[T T TSI S ') E Z
a2 >
&
2 I
3 a
3
Bl [ e
3

AddRoundKey

AddRoundKey

CIPHERTEXT CIPHERTEXT




&o| 1| %2 B3 By of By1| B2 Bs

(swises) o T [ B s

850
» —
%o bo| b, :&.2 b, 5
8 b b, o[ by bj.zl 3
No
change| .0 .1 %.2| B3 %,0| @0,1| %,2| %3
IShiftRowq
Shjft1) 30/ 21| 312| &3 A1 (32| B3| Ao
Shift2| 3081 ?z.z ?z,s 2| B3| BHo| R
- a—
shift3| 830( 331 832|833 833/ 330/ 831(95,

In the ShiftRows step, bytes in each row of the state
are shifted cyclically to the left. The number of places
each byte is shifted differs for each row.
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In the MixColumns step, each column of the state is
multiplied with a fixed polynomial ¢(z).
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In the AddRoundKey step, each byte of the state is
combined with a byte of the round subkey using the
XOR operation (®).
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