[ UCI ] 1 804: 24011- 200000256919

20123 2€

IS FE LT

% THAFHAFANMN 7= 7t
AZ ]2 tdt I

EN
[
=
£
R
R
Ho
=
£
o

4
£
Kl
Ho
(2
of

oX,

lo
’



35 S SHANA FE M5B
Fzol2o] Pt AT

Research of cryptology derived by mathematical

curriculum in secondary school

2012 24

SR aSAT
o A A



T THAFHAANAN 7= Tt
dEolEd td AT

Ax@s B

&

o

o] £EE WEHANSHILE) LY FTEROR AT

2011 10€¥

THASAFT
L A A



2011 124



— AN AN M

13
18
18
19
20

w921
w24

96
e 97
e 97
. 98

™

°
pul

1
ERCR

hyi|

T AN L] TN o

LU

L=

A9
17
-

OF 5 0] QQALA HI| 7 o

A2 A
(?:]'_

o

I.
1.
2.
4.
1.
2.

Abstract

¢
o

29

3
9



31

SAA

Tor

32
.39

B

2. Affine <

33
w34

3. Vigenére %li

4. Hill ¢

B

39

AEZ A BLEAD s

V.

39

40
41

e 44
w45

5

wK

)
w

B
ul

R

46

50



B
=
g

al7
)

k)
M

jant

o)
A4

AN

o)
A4

12
31

33
34
36
37

V-2 Affine ¢

A
it

<
<
<
<

<

V-3 " A= <

A
it

(oé ﬂﬂj)>
s

<

V-4 Hill ¢+

A
it

(

<

V-5 Hill ¢+

A
it

40
41



ABSTRACT

Research of cryptology derived by mathematical curriculum

in secondary school

In Seong Oh
Advisor : Prof. Park, Soon Cheol
Major in Mathematics Education

Graduate School of Education, Chosun University

This research aims to understand the mathematical theory which is related to
the cryptology and the cryptosystem which can be applied to the secondary
school curriculum. Secondly, this research aims to figure out the development of
learners’ mathematical interest after learning the cryptology. Therefore, the

following subjects for inquiry are selected for the purpose of this study.

1. What is the mathematical theory which is related to the cryptology and
what 1s the cryptosystem which can be applied in the secondary school
curriculum?

2. How is the development of learners’ mathematical interest after learning the

cryptology which is applied to the secondary school curriculum?

To solve the problems above, this study refers to the literature of
mathematical theories which is related to the cryptology, and summarizes the
cryptosystem which can be applied to the secondary school curriculum. Based
on these research materials, this study investigates learners’s mathematical
interest after learning Ceasar cryptosystem in the optional course by conduction
a survey.

The research has shown the results as follows.

First, Ceasar and Affine cryptosystem can be applied to the sections of
numbers and operations, the character and expression, and the functions in
middle school. Hill's cryptosystem can be applied to the matrix in "Math 1"

and to the transformation of matrix in 'Geometry and Vectors’. ADFGVX



cryptosystem encrypts plain texts through the several processes using concepts
of functions in middle school and matrix in "Math 1”. And for decoding
process, students should be taught reverse thinking process because they can
not use the inverse function in the middle school curriculum.

Second, students who didn’t learn the cryptology tend to regard mathematics a
theoretical subject. After the cryptology class, however, students understand
that the cryptology is related to mathematics closely and mathematics is also
available. Therefore, the cryptology classes is able to induce the interest of

mathematics and can be a practical math education in the modern society.
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Fao 2 daof St Atk wekbA dd GEA|=Fo] AlFshe HAA S

71e] Htol F H]Fo] k. g ARl HE 7] WA o g2 A AAH SR ARE-S)aL

A+ DES(data encryption standard)®2& &  ded 1970ddjdl &0l ™

A S HSFEIZE 9] BHEEa Vg ES AN BEse UE e ke

HTE a5 HAAT ol FA A U Aol Unix Password 21 Aol A&

T AREE AL 9lE DESeo|t}. DESE 7]do] old ARHE BFsh Zxog AAH

5 99 OL?L"]ZZ%O]E}

1970LﬂtH°ﬂ 717} TR 2 AATE AR vk gEs e da Y
B 5ok WS oA Reod gt S s & 98t s
Zol7] wiitoltt. o] WA= Z Abg AR thE AFEAIAl T S 17t
Apode] Bast vy S Zbx} AdEgieh vk uid ] o] kA AlgHH E Y
712 AEE dEEs SN ATl s sf=str] oy eivkshd &
ol 71l sl Fete vETIS dotepnt The st darglsol Al o



2 19763 ]9 (Diffie)} @ (Hellman)o] o2 #|¢tstol o

& P oaE HiAolE(complexity Theory)eh 7] 7149l
Way Function®] &A1& 71435t 9t} n7l9 BitE ¥y XEH JHs)
o o] # f(X)E de b 28sh HAagke] A4k NFTt ns WER

s

st gEdelAnl v FoAR S W f(X)=YE WSee XE e d 28
S HAaFe] A ATt ng WFE Sk o' Ao vaAET Be A
< One Way Functiono]2}ar g ejgtt}, vhA] &, F #3313 4,BAFolo] o
Ad ]l 4 f:A-Bel tiste], ZF A4 =AY T fla)= HA AL
dl ¥ oy fo g i B-AE T AEE] oEH e W, S, 4 94
be Boll Wste] fla)=0b% acAE T3H7] oJEE ®, g5 & 40T
(One Way Function)g}aL st} & 4o o2 vt = 3g-e 7hash| gt A+
o] FEIE s=ots A ofHrkes Blolth gl F7HAR AR(EH)E 7t
A Y= AF-elwt didd g o] A3rE A4 2 7 s W T =
g Advkek d=(trapdoor one-way function)@}al 3hc}.

g5 5o, A= v& F F5 K p,¢ol HotA = m=peE Artsts o
& oide] gk 2y ko] A meo] Ade 7 R p,q9] ol ARARE
S a1 g AlZE bl me] 7 AJASFE Feke €2 tids] o] Hrt. §HE,
me #I p(m)e] s U9 p,¢E Fobd F Utk =, om)9 #H TS F

7140l AR} vlE giolr},

SN 71 AAE FFE dHdve Y dWE Fr(trapdoor one-way
function)7} o] &¥ T}l 1980 o] AGFES o] 838l Alektd Bwe I/ 7] &
AR 52 A7 One Way Functiono] &= 7FA sk Yo A 9
= 8ol 5 ro yE A E fa) =y 25 V7L ol
Wafol 71xgk T/ 7] b AR Al AL ol A
) o] 59| 7H= 3JAF RSA Inc.= dvf Aol &
)= Netscapett A8}, 51155

rr

ol
=
ikt
o)

i

o 12 nilj fr S o
%
LY
B
o)
Zh

oo
fo
)
K
4o
i
oo

oft

o
o
1
2
ik

2o
=

° o\ rlo
— N
N
>
N



2)

Ag5rE Fe Aolth et AgLE a7
Aol A9 Bbsd GEE BE Aol ¢

Akel ohi]a A,

olel g AE AFH QAo Tbsdtt. o)

grehs o] vk a7h 259 W a0 sAFS 2B WOR S o9k Brhe
VA =
=

N

o

-
oy
=2

v

Al 7] A" w7 7] A Hae] dApArgeldlks Ve s Aledith o
oA & st AlxHel A= ARk B 71= el e] Abgho] wA Ao %

WAl M= SAATE Ale] v 7)E ol &el MAAE HEst daggel =

E-Mail #WIA A& test3to =i wAAE Fa7F7F F3boll A wjzitt shefet
T 2 g dolE 4 Al wHEaL 34 ¥ (hash function)E ARE-3Slo] | A]
Aol M7 oARE o} Wl £ lrf o]Eg JfPoR wEolx o] HiE
PGP(pretty good privacy)o|tl. PGP 1991We] I  Fwwk(Philip
Zimmermann)©] YHEAtt. 12y PGP} A2 vhgkS u] EA17F @A) AL
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3l RSA &g
T HHhoR WE

=z
=9°

P



ghEste] 7|27k Sl olRES YRR AFES VMo i gom 5
A BUvE wBele] Ak 53], 3A 45 YA /B Welot dhuelE
o] s}, RSA ¢E WA /1R &A%, f2PE HAY, 2Ud9 e, A=
vhol el S| Wgolt

2)

a=bg+r, 0=<r<|b
o F A% g7k FAS EADE

ole} B2 F AT ¢,rE I oF b2 UTFUS W9 I(quotient), A
5

53 yeiAg Ades 448 Age 74 Zeme 3

A Fel A moll st oY A nE

n=mk+r (k= AT, 0<r<m)
oF e #' vehd & i, mEA AFE moE UEAS WY vumA=
0,1, -, m—1%9 sphtolt}.

oE Eo], BE HF ne

2k B 2k+1 (k= A9
o] 7 yehd & Ut HAGE AF k(k=0,+1,+2,---)°l tte] n=2kY
] ng #A(even number)g} 3Fal B p=2k+1Y W nS &<4*(odd number)
gl gk A E Bo], —4,-2,0,2,4,6-> #H50lal, —3,—1,1,32 Eo|t},
mRANA R, RE AFE

Ak, 4k+1,4k+2, 4k+3 (k< A9
o #2 Yeid F 3l

[(HE1] A9 s 4o AT k2 v v Ao 93
kn,kn+1,kn+2, -, kn+ (k—1) (&, ne= A5

_18_



Ht

BRI, Qele] A4 o % ol el 22 ehd & g,

B. °kre} M4

5 AA AF 79 el A HA gort T 4 Aolg)
AL ol g3te] ofsl WS Holiv,

% 4% avel Tt

il
i)
=2
r o
r

b=ac
ol A4 o7t EAE W, o= b9 FFHEL, divisor) T Q1N factor)E} 3f
I, bE a9 558, multiple)gtal & o] ARAS op 2 YERATE E o] uj

= b therhpro] WolmALh), b % Urel Wolark]
wetet g, b7t obd W, o] AMEE afpE LrERATE

oo Wt a#08l A5l ab= bE oE WHFEAS WO U A7 095 g
3, BE A el ste] 0=a « 0°]2 2 gloo]t}.

o

M
AC)

[H21] 45 a,b,coll sl

(1) 1la,ala, alo

(2) albol™, al(=b), (= a)lb, (—a)l(=b)oIt}.

(3) alb, blee)™A alco]Tt.
[578] (1) &93] a=a«1, 0=a -« 0°]2% (1)o] AHI
(2) alpol®, AFe A4 coll dste] b=acoliL ©

—b=ua(—c), b=(—a)(—c), —b=(—a)c

olB2 a|(—b), (—a)lb, (—a)l(~b)olt}.
(3) alb, blcol™, AL A5 d, eol W b=ad, c=be°la ©] u,
c="be = (ad)e = alde)°| 22 alc®]t}.

[4a2] 45 a,b,coll thaked alb, ale W, Dol A5 w,yoll Nate al(ba+cy)
olty. 53], alb, aled W, al(b+¢), al(b—c) ]}
[T ] alb,alcol®™, 2F3 A d, eol Nt b=ad, c=ae°liL, o] W, JJ A
T a,yoll skl

bx + cy = adx + aey = a(dx +ey)
olm=Z gl(bx+ cy)°ltt.
1) z=1,y=1%4 W, al(b+e) i) z=1,y=—1<¢ 9, al(b—c)

A5 ool W5 AA] WIS oZ 2 e Z
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aZ ={ax|z€ 7}

1Z=7, 0Z =A{0}
A poll tiste], 2Bk AAY 22 A FollA 7 & A o] A
(integral part)el 2} skl o] AL [z] = Ytk & A5 2 — (2] & 29 &F
(decimal part)o]le} &}l oA {z} = YERAT. =,

= [z]+{z}, [z]eZ, o0<{z}<1
23 (2] E lz] 2 L}E}lﬂ—’ ol AS 29 HAI = (floor)E} &FaL,
fiR-R,  f(z)=[z]
= o A4 F<r(greatest integer function) F=E Gauss $F<Fgbal 3},
i, BT AAY ZE FF FollA 7MY A AFE (2] E YER AL o]

AL 29 FHird=(ceiling)dhar st}

d= = [71]=7, [2.6]=2, [18—0]211, [—4.8] =5

(71=7. [26]=3, [@}zlz, [—48]=—14

(B3] 5+ &l A a, bl ko] 1,2,-- a5l be] viSl A A |

olal, ¢& b= UTAS WY 2 [%]O]‘jr.
[SH] HA a=bg+r, 0<r<bi}al 3}H,

o|N

bg<a<blg+1), 4 q+

r r
b b’ b

o]al wabA] 1,2,--, aFoM A 5] B AL BE ¢ don Eat g=[L] ot}

o(n)S] & et ol st

rn)=(n ] o] ok HA] AF)

(m)=(no] %] ok AL )

AN AR F B 709 ol, AAR(Fe) ARAA) F NA 2% 24

Q

o] F3 Rz 5 A4E4 st(number-rheoretic function) H3& AH<=%
8= (arithmetic function)2}al 3+c}



4. A3 HaEus
T AT a, b0l ko]
ela, elb

ol A e a9 b9 FFF(common divisor)g}al 3k},

E e A 20E BHAY
b

I+ A5 dE o b9 HNFFF(greatest common
JEE GCD{a, b} 2 YERATE

(i) d=0

(ii) dla, dlb, & dE oS} b2 FF5olt}

(i) A< el that ela, elbol™ eldolth.

=, ash b8 FekFE BT g9 oot

¥ A5 a, b0 st
alc, ble
A AT & a9 b9 FWS(common multiple)ghal $Hr},
T Us A 2AE TSI AT 1= 0,09 HAAevlS(east common
multiple)g} 3kaL, o] A& [a, b|EE LOM{a, b} 2= YERTE,
(i) 1=0
(i1) all, bll, 5 1= oS}t b FHjFolth
(i) 85 el 3t ale, bleol™ ilcolt}.
%, a9 b9 FHSE BT 9] wigeoltt
538l a>0, b>09 A5 HAHTHTF (0, b) o, bS] ¥ FFF ToAA M

23, E ARTUNE [0 b]E a 09 F TG Bl A AHY Hk,

[BA1] F B a, boll Wt o9t v HHE A4S d=(a, )= & st SA T
a8l3 aZ +b7 ={ax+bylz,y € Z y2FaL 3PH,
al. +b7 =dZ

olal, d=as+bt s,t7F EA SR D
[S8] S=aZ+bZ T sxF dje] F Az, yol thsled

ar=ax+b-0€S5, by=a-0t+byeS
OB oZ C S, bZ < 8O3 S= golth 1e]al, A T a, y, u, voll st

(ax+by)t(au+bv)=alrtu)+blytv) € S

D ¥ A5 a9 b AWkt 19 9, F (a,b) =12 wl, F A5 a, b= M2 X(relatively
prime)2}a 3k},
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olB R, g QA wiAle] #ste] @ Qlomw §=d7Z, d=0% AT 7t E
Al g,
5l H, a€aZ <€ S=d7, bEbZ € S=dZ°EE d|a, d|bo|t}. T, dEJZ =S

ol R d=as+bt F AF s, t7F A8 WEA, ela, el bo]H e|doltt L
HER d a, b9 HE ool

Ogol, dde e b HdFdFeta  §E,  Aoe] o 9l
dld, d|d d=0, d >00B= d=d o]t}

[B=2] + AT a b0l et o} v HALETWT 1=a, b]= & s} EASkAL
T aZNbZ =17 °|t}h
[TH] WA absaZ NbZOIERE oZNbZ = golth, 2glal BY3] aZNbZ =
r:—]x%lJ,]_ Hlﬂlﬂloﬂ Eﬂo}Oﬂ 1:1—04 ODE

abEaZ NbZ =17, 1>0
¢l A4 jo] EASTY, 3, [€1Z =aZNbZO|BE qll, b|lo]Th
a3l ale,ble®lH, c€EaZNbZ =1Z°)2ZE [|colt}. web 12 o, b9 HAF

ool 1S a0 HaFTulga sd, Aol oske] y[1, 1 ]10]a &=
1>0,1 =002 [=] o]t}

[Fd3] FFg=9 duglE(Euclidean algorithm) ¥ A4 a, bl thsle]
ro=a,rn =>bet & W, t5o] AL At

Ty = Qg T 7y, O0<ry<mr ay Ty T a;
T =a .yt s, 0<ry;<mry aoT aTy
Ty = QyT3 + 7y, 0<ry<rmryg
a’n*l Tn*l Tn, a’n
Tn, -1 a’n - 1T71, + Tn, + 1> 0 < Tn +1 < Tn a’n - 17‘71’ anrn+ 1
T, = a,T ), +1 Tnt1 0
O] TLH, (aa b): n+1 ]]jl— 1‘1]
So y 81 =0, §,=8,_ 570, 98,
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¢ 0 1 2 - n—1 n n+1
a;| Q a Q. e, —

r,=as;+bt;, (O0<i<n+l) —r—— 2 nol
S 1 0 Sg ot Sy Sn Sn+1
ti 0 1 t? tn—l tn tn+1

53], (a,b)=7r,,,=as,.,+bt,

[T ] Al darelsoel skl A agap - a, 7 ooy, 01 SASAL

(a,0) = (b,ry) = (roy m3) == (ryyy 1 ) =7, 0 A3 HT

ool i=0,i=1%1 Aol tha F2e] Ayt
ro=a=1¢a+0 e b=as,+bt,
rr=b0=0¢atleb=as +bt;

oAl 1<k=n¥d W, i=0,1,-,k°l that] T2

.= as,; tbt,

i AR thee] Aga.

Th+1 = Th—17 Qp—1T%
=asp—q +btk71 — Qg (ask+btk>
=alsp1—ap18,) 0ty — a1}
=asp bl

kA i =0,1, -, n+1° Wt r, =as,+bt;, ]S 121, 2002)

r.

ro
ro

7} 4

8 5 YeA v,
7} sHAl 54607, o 5H)

ol Fael AAst AL Bl Folsht
323101t). 7} ol Sehs R oo Aske] QA5 GRS olel A
T, DS ge 22 R NS Sohud 7

[e)
=
G} oS 7o) Q15T gobok b, B4 E Be 22

. a9 427} 54603 3234 HulFoksrolth. 54607 3234

5460 =2 X2 X3 X5 X7 x 13
3234 =2 X3 XTXTX11

2 x3 XT=42
olmg 42719 == YrH Hrh 2 d 5460, 32344 2 7F oyl 10#k
o 2915 ol AL off] el St e ppos
A Telolth WA f2YE duelEe o §aho]ofut
AP B el e Fat wHel daA A

2
Ho
lt
Ak
[ f
E
al

o o8 thee e T 4 Ak
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42x4+ 0

210= 168X1+ 42
168=

5460=3234x1+ 2226
427F H

3234=2226>1+ 1008

2226=1008%1+ 210
1008= 210%4+ 168

-

R

Z]

o

-

af

o 9]s

o4

=N

9]

o TTom AT ok BT AW T E B
= p L - R T
o B o P oar - M sl
o m- = 0 M < A )
™ - = wp N - o A %2 of _ o D
W 8 "W Sy B EmE e s
,EIEO.Aﬁn_iHT_L @NAT HB]O_I AT .]5.
TE¥n s ry FEOEpTTaam
o o Do e El Y
n_Allz,ﬂzguMlﬂE X Evyﬂ.MEnkuj_]m%recT]
G L By S L EREE LT
TM S W G %Ewﬂmﬂ_%ﬂ%ﬂl%%
7o g R g oF I I A =
(ul O,w i —
ﬂ;o Qﬂoﬂ_/ﬂfow lo# iﬁl Jmuqhﬂﬂ.Aﬂ o s N
EH C_ 0 — m‘._ il o El <t To
T PR o mo T B gy B
FoRgic 3 IEzRIziius
N al — 0 ! g N . X
uOAT%ﬂﬂM T g F oo e
R I N T W ok B Y
B A S . HE Y ol
WP o - < © o) A T
w L ﬂcE. < Zﬂbmﬂ NV UAee 0
AR | B T T Wa W oy
= ﬂ_ﬁﬂo :LL —_— i o\ I .Dl;o]yl
N ) S N DM oo M
~ MO M o Mo ) e o) ™ % ™
T o ook Mo op - DG Tl TPl SO
ool B o B e FEsELE LB
oy o MR & T i il mw Weo— HE = B o
AT ﬂo ﬂﬁw ‘.H__.Um ‘l_,_A7| Of 7ﬂ dﬂ . AT 0 AT 0 \._m»uL _,/7 ﬂL O_E :.L
W X ) i il TN il i
A LI TR TIC- I R epc
I iy Eo T S TR T R
R R SRR = R i
W oy o o m o XD gﬂcmh%omww&%wﬂk
ok om e T TE omo R B X
R S TR a X ey
GEI NS LEIEsf e Rl R0
b AT g A = g P o B
ﬁ%#ﬁ%%ﬂ %@#W%?@;%roémmﬂﬁ
T T e E AT EE gy ooy o
NF b o N X W o G UG TR B S B o N Ho
LO

ot

“(prime number, prime)z}il
5]

o, pE &
1<e<a

H

=

1<d<a,
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A9 (composite number)&Fal

=
a=

a=de,

W9, 100k 2 A% a7 2571 obd 1),
A AT de7t AT W,

2) ¥ BF p7h 18T A3 po] e 1, —1,p, —p
gt




<

M M e Ao RRE 44 B4 ANE wEste 43S frh gl
Arkelx] el @ Wi} BL Rowm @ Wt o MW WES Fojok A}, I
F9] G5l Aolth, &, of@l 8)Ake] AAblA BAZ MWL 8ok MARE FA
o BY W thE HAlA E 5 gl 458 Aok ¥ gl od g 7]
§ FEolt A4 St 2ol MU asts Aol BEHolh Aol At 24
& 493 oM aE wEAOY 4B sEEo] oA E7] olue &
2 wEE o] Mg a8 Jo| HATKAYY], 2003)

oA FoF AT st ad AN F o Avni,

[BE1] 27 pot 99 AT ool dste (a, p) =191 (a, p)=poliL & T
gol gaan

(D (a,p)=1 < pla (2) (a,p)=p < pla

[AY2] FEFH=) &2F p} AF o, b0l sle] v A s}

TC -

plab = pla =5 plb
[AE3] A a7t a> 201, a9 2905 F 42591
[S8] B a0 F5 TolAM 15T 2 5= A
ala, a> 202 gc §o]al wabs §= golth Ter =R
of 9oste] goll= Had p7t EAg).
@3, 45 pol 18T} T ok ek, dlp, dl el B d|a0] 3 WA po] I
Aol oste] d=polth. I BR pE AFe|rh

[BE41(FrEel=) Ls T8 B
gk

A el EART ARSn olF MR 0E AFE



Pn)

pl (N=pp, -

= 714

S
hSl

1o}

o] =4

ol

o
—

i

A<
AR

-

Y/

Py

b b ol =,
q

o
pud

q -

'7pk-*c4 :IJ;IL n

;7]1 52] :ﬁ:.:%:' Py
bs

—p
p,
2 Yed AS n9

1

3
hSi

o
T

17 2], Unique Factorization Theorem)

€1, €2
D'py

[

n=

3} o] £9

[e)

1=

z 9

(i) AF nn=2)<

[Fe1] (A5
o

(ii) 3 n(n=2)9

[©)

g},

=83l (standard decomposition)2}iL

-
it

M
ol
Y

oF

i

ok
=

ato] 1 &

S

[¢)

= o]&

A,

t

IR l
1 2‘ .o pt
un
t
CEEE
8

b=p,

P EARTHE 2F0)alk, = 0,1, = 0)
Ny
1 2

min{k, L}, n, =max{k, [;}Z 3+

B 17}3 524 %é%

J4s
- 26 -

pud

la, b]=
(a,0)=1 < la, b]=ab

3|

kl
* Dy
‘_:P CI1 m;

S

5

FR59%EL Cryptology)ell ©]

ky k2

a=pq

(pl?pZ?"
i(1<i<t) i
t

FH A 25 py, -

- p
by,

o

my M,
2
Dyt

1

= vepflelzint, o] u), ol

(1) (a, d)

(2) (a,b)la, b]= ab,

(%)

29158l (prime factorization)@}aL

o




2%E T dnEEI A5 ASRdes FudZe o A7} s
Qom, olgd ot Ze] A HAol HrFerrE Tl i Zo] A
A},

o3 e EHo] 9ol AE ¥ Ewk 2(Fermat number)tal 3k},
=2"+1 (n=0)
, ﬂﬂEU]- 4~(Fermat prime)&}al ghc},
AA =2, ??iXH Fermat < ?roﬂ/ﬂ AR gz A
Fy=2'+1=3, F=2"+1=5 F=2'+1=17
F3:28+1:257 F,=2"%+1=65537
T = Aksh A ARES o] &8ke] Folxl fld
wASH DA BAZE vk A=, ol g A

Z}
q
WSl AT Ao A 0ol Thest 8 Ho) A4 o Wl
=

oL
=

PN
T

i

2) Mersenne A<

ol A4 M, =2"—-1 (m=1)S #WZ4 (Mersenne number)&}al g},

M, =2"—1 (pe &)
7V Y w, M E WE2A &2 (Mersenne prime)#hil g},
o & 59, v dF+= Mersenne 20|t}
M, =2>—1=3, M, =2"—1=7
My =2"—1=31, M, =2"—1=127
Mersenne 257} 7§38 B-2X]= o}A7hx] d# A YA o). AA7EA &
Z Mersenne A5~ 477]o]th(uk5eke] 121, 2002).



= 2 ZdolA o gt EAH Y]
I ol Fu|glE Axpela 8 4= gl
7F aikgk Aol thsiA A BAt
EAHUAY AE FAFoR AHEE 2F7F 139 A7) AAS oFER 7k
o] g3to] 7 AA¢e] vlFES s AAS Uk dste 57t
UEF kit ol& 50f, 500]8ke] ol e ol etE
st o R ASE JMgRYd WA 15E 507149 AAFE
NA ALJEEE A§-aL, thFol yYEhtE 25 F7]aL, 29] b

A 2 T8 el 3 )AL, 39 HieEES
12 22 552 29H ApAlo] 1ojx) A "t o]}

o 258 THAL, IR MFEL A9 L 1)

o
fr
o
=
__>&‘
2
D
<
o
Ll
o
ofo
ol
ol
£
o B>
J)?

b I
X =
i
/ N?L’ mlo
o

=2

(

o

=,
P
o
20
L

o 1o
2
B
s

>~
el

N
(R
[o o
u
I
2
N
o
T
L
v

o

of

fo o > nt k & lo & ® < lo
rf 1o
i
)
o B
[
v
ne)
(@))
o
ot &

R TS D SR DS o g

—x
N
o o

oetE 2] 22e] W o9l Thre] 29 WAMo] AWHYo), Foln ofF
2 o) a4 AL TAMeR BT & Qb U AAAE FHAA 1

ATHH G 1],2003).

9. & B

4) 249 g A5 mel watel, F A% a, b At me] e W, F omlla—b)D W, ast bE
% (modulus) mol B3Fe] $Hs(AM)el2t dtal(a is congruent to b modulo m) T o] AFIE
a=b (mod m)

o7 Jelth = a=b (modm) & mlla—0b)

#FE 71e =71 50 e A FEAGEHA B @k = a=b (mod m)7t obd ),
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&F Mde 599 t4sr#F 712~ (Carl Friedrich Gauss)7} 19417] Zol =<
1

Fe M DGR A dgks etk dE 5o, Al AlkE 7t
71 vbE S 12 £ 242 Yow dto] e A7 deha @A E Add
MM TS MeR st 22 8ddo] FHEolHH

Fol A mel wiskd, Aa A HAF Zgel Ao e
a=b (mod m)T A &A It =,

Cl. a=a (modm)
C2. a=b (modm)
)

C3. a=b (modm), b=c (modm) = a=c (modm)

A AA e A Z9ANAe] &5HA a=b (mod m)ol st AAHE= &
F= H mol #3 JodF(residue class)stal 3t} o 7|4 = _1_%3}% Homol
sl 9

ot e 2ok,
=

={z€Z|z=a (modm)}={a+mk|kEZ}

[Fa]1] =219 A AHe)(Chinese Remainder Theorem) %9 AS
my, Mgy, m, (n=>2)°] Aattt =2 AU wf M=mm, - m,oletil 3 T}50]
dH et

(D 4 AT ugdE my,my, -, m, 22 WFAS W] UHAE 22t vy,
olgtaL &t

(mod m;)

U=T;

(1 <n
(2) OIZ]I*gl*gl ngll 617627“7 noﬂ EHO]—Oq ?_:1 OE]_]-%L%}'\JI

:UE.cn (mod m,,)
S W oyl #EF] & 3l & z=u (mod M)S 7RI

10. Fermat A& ¢} Euler AY

[A21] A =vte] A2 (Fermat's Theorem)
2 poll tiake]

o] NS a #Zb (mod m)&E YepATh
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(D 2= A5 ool U3t ¢ =a (mod p)oltt.
(2) (a,p)=1%A A5 a°ll W3t # ' =1 (mod p)°]Th

[A2)2] 247 2] A2 (Euler's Theorem)
1) 2dvje &4

Fel g mol dated, Z,, ={0. 1, ---,m—l}ow} 3

w={r€Z,1r,m)=1}
olgta shA} & AL 0,1, m—1 ?Oﬂ/ﬂ mq_ N el A
p(m) o2 LERITH
S plm) =12, 0151, olgk o] Fojg P5eH
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2) 2deie] 4y

3918 w3} (om) =12 AF ol Aokl Hgel 4uT
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E3], p7t 25Y W @ '=¢*" =1 (mod p)o|THE}

o
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1. Ceasar ¢
Al A (Ceasar)7} AHE-3Fe] &

o e soz A

e AAEE GEA G 22k A A
7

Aot = WHE o A= DE BE EZ, - X= AZ U]
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2 sl= Ao}, o] AL tpew o] A 4}

@D 7+ Sl B2 0RE 257149 A4z %33}
@ o] AFol 3% B3 F 262% e YHAE TRTh
@ T8 e T2 @l 9& thA] EAZ Bprh
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fi 2y =705 Tt 2ol A3 g 2dE F

fl@)=z+3 (mod26)
=, f(0)=3,f(24)=1°12% f= f(A)=D,f(Y)

[AAN] ARl oe] it M Ut o] daie C2 dastdrk
M = RENAISSANCE
C = UHQDLVVDQFH

3 oA Ceasar $5 8 T2 HdsHA Fo=za 483 4 ok shAw
S 18P do A= y=qr o] IRt wiS-aL Fohal 23hdel A oF y=ar+b
wo| g WS- E AU T y=a+35 Fotw 28hdo] A K ek
W, Feha 1shdel A SR mYshd gm gl 224hg Al A9 He ne
ol o 2 iR el Ao JpEATh ek AJA oFFe ] AHS sF o] A
S Aoz mEsA FoEN et 2 el A8 = itk a5t sl A
T uddgd e As 43es AR Foglong Adzele JAta 3}
A& Sl Awatar nFdtal 18hdel] 7hA GE AREste] A gt
2. Affine &=

AAgEe] A fr)=2+3 (mod26>°ﬂ*1 3fAl the 5 AHEE F glow,
AlA 5o 13 WS wad Folzl % PE 78 Qe 5= o9l

.=

1= R
olZ& et s 0}% A 3t (affine transformatlon) AR e O]E} =,

25
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[eA1] HE Mo] 433 231 ¢%57]5 LOVERF & uj v AV = dsao=z o
s.3}sl HA)
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mod 26° #3f tlste] tha i
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¥ V-1 Esh a4 A AEA A 8 (%)
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e @® @ ©) @ ® Al
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