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1. A8

AL diojely] B2 AF S HIHOR 1970dc) o ¥ I&3] wWANSIcL &
8] 1976\d, Diffieg} Hellmano] F7| 7] X AlAHY /AdS AXstEA FE = Y
< gaelEe] UEHI E EEUCE oY AT AJAHY hAZe glojA #Hof
RS 4Z AAYHE, dIEAI} oS 4 A FRIYP] FESIY dHte
UZE & & AT I Aol Fsta A o] Yol 23FH Aoz Byl
3t A2 A4b3 oA (computational secrecy) 7|Mte 2 33 Qi)

. B =2odAE FEA ol olit ti4(discrete logarithm) Ajite] o]Prle=
A& o] ]y, 19843 Shamirs} A|¢I¥F ID 7|2 ¢F A ARI(ID-based cryptosystem)
2 NEE BT AT AlA"Ho] T AR} o] A)AYE ElGamal®] F/ 7] ¢
AN2HE ZToE A=, AA 88 ¢ UTE AP BASE= E 4§ AHE
Sto A HR] AJAHE 7% AU T Mt B2 Hel& B4ty o] A
282 ElgAE Rola AUHE FEYT)

2. ID 718 43 AAY
2-1 7l

ID 712 94X A&H2 o]F, F4&, §F UE 5 2YULE A=l FFoAY
/o] A& ID(identity) & 7|& R4F 3] AREx} e vl Falolyt HEE



%}\

R

ol

BERESEMT Vo]l 1, Nol

o

AZFE FEE + UEE A gH Walolr) o] WAL 7]&2 #HE 7] AJA”oL} F
AN 7] AAEA 7] Eull, Bel, 7] tdEe] {2 Fol olage] uistd A& A
¢ Zeg, BAF Al AR AYstAYG 4F e wd JE 2BBAL 72 AR
37 71& Bash] T vdEe]E /X" et ¢k e, 32 2 7 4%
Al2”E JINEe 2 3l dAED AlAaRY 28-S sl BE AMEAL A=E £
9l 7] ME|(trusted key generation center)7} Qlojol Zir}, 7] Ael= A AlAY
of Yo BE Ad(parameter)EE o] vl AHE=7 Hof 7HY wf O Abgte]
v 71& e AntE Jl= 5o FelE B3f widelo] AL Erh. AF 7] A
E BE ARERMA Hd & AE 32 AT Yol BAEY Foll= &Y et

L ™

gich.
N e R AHg2L U
BAE UZTE [ ABE BAE /
— AT/ MY - BT /UF
AF
Ke 4378
v (vl 1)
1Dy
IDy ‘
7] Mg
I BR

B4 274 43

—— o 71)A] £
g% 1 ID 7R g3 AA”

2 -2 71 dEe Aj&H AW 44
7] Aele] Alad AW B4 AFLS v 2k

(1) ID
AgREe] IDE L AMES] olE, W F4, 58/ WX 5& 2SI ke 2k

x12] o]& Ad(binary sequence)® JHET}

ID = (x1, %2, ..., %), xi € {0,1}, 1siz=<k (2.1)
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(2) EID

7] dee vld 7] B8E 93 24y T+ $&3to] IDE Hrt ¢ 3 oA
Ad EIDE FF AL A7 ey i}-’i‘—i}d RSA QtE A|AELS o]g3ich M
FAY 2 A& i @28 AY3te] I FE& N olg} 3t ged (e, ¢(N)) = 1 & UF
e eF AMERICh o] Ad IDE A4 dIDE HEF F dEID = (dID)e  (mod N)
& AAlta dEIDE THA] nx} o] A EIDZ uhEth

EID = (x1”, x2°, ... , %n’), xi’ € {0,1}, 1 <i=<n (2.2)

o]l W, n2 N& o[+ EHIUL wfe] v]|Exr HIL, k < n olojo}f gt} e} N3t
E’-E ALgAtoll Al F7HRE T
v B

7] Ael= w2 &4 pF AYIA i} HEd vl FE AE WECL AL 4
Abgate] Wil 7] Ago] AMgEedl ME e YA 22 Y JE ZA HZ
UEE AL BE 4= M2 delof §iv}, 288t A BA5}7] ¢8] Merkle-Hellman
o 9T A2YE $8Y 4 Atk WA 7] ABE TSNS VIIE 2374 AY
(superincreasing sequence) A’ & F¥lic},

K=-X
T

n
A" = (a1’, az2’, ..., an’), ,Zlai' < p-1 (2.3)
i=

ThE, ged(w, p-1) = 1 & UE3He wd AT T A2 o] &sho] vl AR A
aj =ai’'w (mod p-1), ai € Zp*, 1 =1 <n, {(2.4)
A=(a;, az, ... , an)

(4) 3K BE
Zp*9 YAIZo] He af A F ohg Ao wiet gl R BE HEC)

bi = @? (wmod p), 1<isn (2.5)
B = (bl. bz, ... ' bn)

(5) AHg=te) il 7]

7] el ¥ FRol Algx1e] EIDE #E| A (vector product)dte] T Al&=}e)
vl 71& RbETh ol Eol AMgRl Uy wid e

= A-EIDy (mod p-1) = Zax -xyi”  (mod p-1) (2.86)

ol Brl olFA 48H Kue "¢ ¢AY QS T3 AMEA volA AL

2 - 3 ElGamal €43 AARHE J|¥to g %} ID 7]& QT AAE

....7__
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7] AE7F AYE AQYES ol &sto] AlgA V7t FAIE ME AHEAL Vol A REE
(Ci, C2)& 3 3sto] Aestar, U7t ol§ HIdte o tisf 7lerh

oy
(1) ﬂZ} Uel Iy EE EIDyE ARy,
(2) 7] Alele] 27 BB B} EIuE o]t ¢E3 7] KeyE FRUTL

xui’

Keu = .I'_"llb; (mod p) (2.7)
ol ], bi = a2 (mod p) o|BE
Keu = iII_LII {aai]xuils a-exp[.%jai-xui'] = aKU (mod p) (2.8)
Z Hth
(3) 0 < r <p-2 2 T U U ¢ r& A=YCL
(4) AFg=x} v7} AYstnz} 3t BAIE M 0 < M < p-1 ojo{o} 3t Tof sjwste

ABE (C, C2)E TS Alo2H Aiic

(mod p)
M-(Key)r (mod p) (2.9)

QO
[
o
R

-

?[i ﬂtﬂ
(1) (C1, C2)& £A% v A wid 7] K2 ohed AL

¢’ = (ciKu)-1 = (@r)Ku  (mod p) (2.10)
(2) C1’ 3} C22HE Mg BRyith

(€1")-C2 = (ar) KM (Keu)"
= {@r)KuM-(aKu)" =M (mod p) (2.11)

]

o] 4T AJAYL AT Fo] BEANES Fujrl HER FFHAM EE Rk I
AL}, B/ ARSEE vy ARE 3= A2 bi = a?f (wod p) oA ai 23
L o]l t)4 RajolnZ gtdo] HAH £ °‘5}

3. ID 7] 4% AlA”e AN

0T ARl ASHE 4 B Ay ¢d4 23S 3 dBUA 2718
gech o, AR ANEY B Y
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R} & Seof tigl olat g Aalelul Al E3 Alate] o] Fojx L 7] wiFe] 2
53 ojAte] £-& zuysfopat A|ARlo] ¢hAsIciz B 4= glt). LaMacchia®l Odlyzko
£ p ~ 10100 ¢l Z,*o]A 2] o]t th4 EAIE F& ol 7Hediia ¥y uf glch. u}
A 2 =FojA p~ 10165 Q1 $& A3l ID 7|& UF A28 783 &l
olo] WoF ¢4+ C-language?} 8086 assemblerd A}E-3}od IBM PC 3860ll4] 41333}
gich

3-1 7 WHY 7% AW o
WA 12 AUES T8 S HolZ olo] I We) AVES AT}

p (v 10185) : A<
pE 7] fIBiAM $4, BT V(L 10165)7 e & WE ¥ 2
2448 AR B AFoME £ BE 48 Solovay-Strassen®] WH & A=
drh tiA] wWehd, pect 3 £ F WIS o2 Fetazta ¢ A

ged(a, p) =1 o] alp-1)/2 = [—:—] (mod p) (3.1)
Az Helsle] BF gtod pE &4E AR yhek MUFE BE ao] ch3iA ¢]8]
F 2AL wE&slas 247} obd HE-L 27k o|3lo]BE k& FHFS| FAUCLIH pE
A&4E WolEY g Urt. IFL} p-19] 2UA4E J1ed wf- & A7 Hol® s
= glojot &l7] ufFol, B =FoMt k = 20 22 3l x| 1083(» 2280) HE9]
A4 fE keI p = £-Q + 1 8 og pE yhEo] pit £5UXE tHA] A )
ol]FA dte] WUE &5 fo} pe ThEH Zuh

o}
1l

30, 379,094, 892, 308, 063, 530, 957, 925, 674,071, 403, 186,
848, 392, 822, 883, 766, 461, 848, 106, 929, 536, 922, 569, 640, (3.2)
759,219
106, 275, 326, 779, 898, 375, 514, 837, 219, 519, 397, 126, 420,
491, 508, 645, 703, 415, 499, 109, 079, 653, 831, 352, 909, 870,
772,153, 140, 203, 616, 768, 858, 371, 060, 561, 567, 707, 969, (3.3)
863, 965, 972, 471, 954, 444, 941, 748, 256, 319, 214, 505, 078,
385, 795, 297

o]
il

(2) a @ 2p*8] YAZ

ol A4 poll ths) Zp*] WAL mod poll thsl] xb7t p-1 ojch ZHER ¢l
2] 4 aof o3y, p-1¢ dEH O ds-EL] Z RIS t2l 31T at =1 (wod p)
7} =X A¥Holop girt, RE Z-22 tof ths] at 21 (mod p) olojoit o= &
A]Zo] Hr}, 2 dFoME oF Y H 1S UEI= ¢ £2 HIF H 4
AE] AMgdog &)

Ael 1l p7t &40l a7t 2,2 fA20R

_9_
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a(P-1)/2 = -1 (mod p) (3.4)

oltt.
(8] a7t WAZolet 313 279 P4EE EF J3h2

1-2:3 .- (p-l)
(p~ 1N

1

ao?ad ... @l (mod p) (3.5)
atp-1)/2 (mod p) (3.6)

]

olt}. Fermat?] Azloll &3] af = a (wod p) ©]3, Wilson?] Fzjo] 23}
(p-1)! = -1 (mod p) o|BZ A (3.6)&

A= @172 (god p) (3.7)
7} "t ($%E)

HAZE AYste 22 vl FERERH 4 FEE 78 o doid thgol 7
3 ol folBE AR MY aF Yrid tigo] JHe¥ F9eld a7t dAZo]
otlrielx Felglo]l AAslE 3488 4 gt Ve o =5 2 toth
(3) w: gecd(w, p-1) =1

wiE 4 (2.5)0] &3] 2F7Hd AEERYE v FRE U=Ed AHEHCh o] of,
Y FRe] dAaEe] BE vy A7E 77 AsiAME wE poll TR IR o}
ot weltd p BE J719 2§ WHRAA ged(w, p-1) = 1 & 1G] AT
T 49 B US4 Fuclidy gnelf5es 78 4 ot ojglA 3t w & e}
Zch

w = 57,586, 568, 961, 070, 745, 603, 968, 966, 522, 877, 458, 062,
880, 186, 288, 580, 363, 060, 678, 974, 288, 930, 954, 786, 538,
847,915, 235, 690, 877, 086, 327, 292, 752, 345, 084, 347, 041, (3.8)
088, 790, 887,974, 973, 034, 082, 774, 553, 012, 993, 727, 357,
937,588, 691

(4) qi1, qz{~ 1080) : 44 N, ¢(N)
ud @ A40lB2R oM et WHeR FIu, N = gqr-qz ol ¢(N) =
(a1-1)(qz-1) & A& o]l N2} ¢(N)& WE + rl.

Qi = 5,841,709, 580,226, 467, 726, 160, 203, 139, 301, 612, 255,
509, 958, 915, 365, 990, 530, 265, 040, 363, 850, 795, 715, 093, (3.9)
579, 093

qz = 96,939,046, 188, 131, 698, 153, 249, 921, 290, 481, 507, 536, (3.10)
878, 381, 731, 935, 002, 307, 462, 646, 553, 435, 507, 651, 467

N = 566,289, 754, 815, 224, 988, 769, 873, 466, 726, 379, 381, 532,

696, 702, 264, 249, 003, 550, 891, 168, 779, 437, 750, 143, 788,
591, 765, 391, 049, 045, 088, 179, 053, 751, 809, 701, 517, 554, (3.11)
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798, 434, 287, 313, 651, 801, 197, 088, 907, 503, 923, 841, 979,
431
¢{N) = 566,289, 754, 815, 224, 988, 769, 873, 466, 726, 379, 381, 532,
696, 702, 264, 249, 003, 550, 891, 168, 779, 437, 750, 143, 782,
749, 958, 871, 776, 389, 230, 320, 697, 362, 586, 798, 780, 537, (3.12)
301, 640, 539, 591, 186, 533, 849, 262, 410, 554, 773, 240, 748,
872

o 7] N2 ojZ 4 Z 528 vl ES ot}
(5) e : gcdle, ¢(N)) =1

wE A3 A3 npAsx|E Qlele] £8§ WE ¥ Euclid diEEE& o] &3
ged(e, ¢(N)) =1 UAE HARL}

e = 3,406,592, 165, 502, 205, 275, 452, 926, 636, 956, 391, 673,
401, 736, 322, 508, 184, 116, 507, 428, 895, 001, 545, 893, 165, (3.13)
812, 509

ol 71& AYUES I I Y A2l HALES VECL
(6) A&z} U] ID7}

Q& : 90501159 park young ok
ol Ad Ff :
IDy = (xu1, xuz, ... , Xuk)
=(0,0,1,1,1,0,0,1,0,0,1,1,0,0,0,0,0,0,1,1,0,1,0,1,
6,0,1,1,0,0,0,0,0,0,1,1,0,0,0,1,0,0,1,1,0,0,0,1,
0,0,1,1,0,1,0,1,0,0,1,1,1,0,0,1,0,0,1,0,0,0,0,0,
0,1,1,1,0,0,90,0,0,1,1,0,0,0,0,1,0,1,1,1,0,0,1,0,
o011,0,1,0,1,1,0,0,1,0,0,0,0,0,0,1,1,1,1,0,0,1, (3.14)
6,1,1,0,1,1,1,1,0,1,1,1,0,1,0,1,0,1,1,0,1,1,1,90,
9,1,1,0,0,1,1,1,0,0,1,0,0,0,0,0,0,1,1,0,1,1,1,1,
0,1,1,0,1,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)

o u) k = 240 o] 3, dIE A SAU4ET T

dIDy = 3930353031313539207061726B20796F756E67206F6B00 (3.15)
00000000000000

o] Hr}. uhebA
dEIDy = (dIDy)e (mod N)
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= 5910D176528FE6DC77353955A4144A099E880BF87E358B
DOCE9AF91B5E49374304FDBFE29D52683E9A4E0E4598E9 (3.16)
54DACEE1CCE72EF728CDFBO0OSE226EB289366949

(xy1”, xu2’, ... , Xun')
(0,1,0,1,1,0,0,1,0,0,0,1,0,0,0,0,1,1,0,1,0,0,0,1,
0,1,1,1,0,1,1,0,0,1,0,1,0,0,1,0,1,0,0,0,1,1,1,1,
1,1,1,0,0,1,1,0,1,1,0,1,1,1,0,0,0,1,1,1,0,1,1,1,
0,0,1,1,0,1,0,1,0,0,1,1,1,0,0,1,0,1,0,1,0,1,0,1,
1,0,1,0,0,1,0,0,0,0,0,1,0,1,0,0,0,1,0,0,1,0,1,0,
0,0,0,0,1,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,1,0,0,0,
0,0,0,0,1,0,1,1,1,1,1,1,1,0,0,0,0,1,1,1,1,1,1,0,
0,0,1,1,0,1,0,1,1,0,0,0,1,0,1,1,1,1,0,1,0,0,0,0,
1,1,0,0,1,1,1,0,1,0,0,1,1,0,1,0,1,1,1,1,1,0,0,1,
0,0,0,1,1,0,1,1,0,1,0,1,1,1,1,0,0,1,0,0,1,0,0,1,
0,0,1,1,0,1,1,1,0,1,0,0,0,0,1,1,0,0,0,0,0,1,0,0, (3.17)
1,1,1,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,0,0,0,1,0,
1,0,0,1,1,1,0,1,0,1,0,1,0,0,1,0,0,1,1,0,1,0,0,0,
0,0,1,1,1,1,1,0,1,0,0,1,1,0,1,0,0,1,0,0,1,1,1,0,
0,0,0,0,1,1,1,0,0,1,0,0,0,1,0,1,1,0,0,1,1,0,0,0,
1,1,1,0,1,0,0,1,0,1,0,1,0,1,0,0,1,1,0,1,1,0,1,0,
1,1,0,0,1,1,1,0,1,1,1,0,0,0,0,1,1,1,0,0,1,1,0,0,
1,1,1,0,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,1,1,1,
0,0,1,0,1,0,0,0,1,1,0,0,1,1,0,1,1,1,1,1,1,0,1,1,
0,0,0,0,0,0,0,0,1,0,0,0,1,1,1,0,0,0,1,0,0,0,1,0,
0,1,1,0,1,1,1,0,1,0,1,1,0,0,1,0,1,0,0,0,1,0,0,1,
0,0,1,1,0,1,1,0,0,1,1,0,1,0,0,1,0,1,0,0,1,0,0,1)

EIDy

o] ®t}. o] of N2 H|ES7} 528 ]2 2 n = 528 ot}
(7) W2 AR AS VSV %) 21 ai’ (pl B WE}E 237P3 AQL VED

olo} Al (2.4) o) 3te) AR Aehd 1 7 R4k X 13 Yok

(8) 712 APCL NHY o =59 4 (25)2 37) BRES F34W 1 Y2ES
29} Zt},

(9) W)W B2 A} EIyE AME=l U8} il 715 BEH 4] (2.6)0] o)

A-EIDy (mod p-1)

460A4420B7776FA70C0826331 5E31693E569E53E64DA22
97B5A160BDES5BC7CD13988C2E75F48416CC2AEE3A1C08 (3.18)
A071562A0807DFDOAFF536061 6AE75A4B4F05330794D

Ku

U]

oltt.

3-2 ID ¥ 9% Aage] A8 o
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THe B3E dE3ste] g velA RdTha shat

Cryptography, indeed, is the only practical means for sending
information over an insecure channel, be it telephone line,
microwave, or satellite,

$EEE FAE M 0 <M< p-l ojojo} 3I2R ¢ FXHE 68FAMY Lol TEHS
2 sta ¥ EAlol 8 HIEY gych Jeln, 2 FR}Y] ASCII & AR 3t §
& ¥ 33 Zrl

(1) 4=21=} ve] IDE (3.14)e8} 3t3 EIDyE AAMSHA ElDye= (3.17)3 Zrh
(2) ¢Z3 7] Key & F3bd o3 Zrt.

Key = 12E4CB5D425F24B3FEFAAFDCEA33E4BE2CDD6EBCAFF51E
68FA518E9946BEEF74068409BB49C11E22BDA7D03302AC (3.19)
593FAEBDS58836E42798762F94753717063A0AD398485D

(3) v} ¢ nict ohE Aol r, 0 < r < p-2, & Mt 4] (2.10) 08 ¢Z3}sha
X 47} "HArh

853 53

(1) vy ¥ld J1& (3.18)3 ez Ky: tha3 o}
Ky = (p-1) - Ky (mod p)

19268A20FBI80659B2405611869FFAS6B08A06844664B7

51EC870AE2409AA9FAAEDG2D2EGF6ABAECBIF7B26E3775 (3.20)

68E697B122B100D1D844F87458192CC7FC2358E1F6793

(2) BAEE 51

(c1) ., (mod p)
726D666F696E6720696E6E6473657220666F7320616E6D
656C20636174696163707279206E6C206F686520746973 (3.21)
2C2065646465696E2C20687961706772746F79704372

(83¥ 2) M = 7220206F652C61766F7763726D632C206E656C6965206F

(¥ 1) M

6E70686C6574657420206962652C20656C6E6E68612063 (3.22)
726563757365696E6E20206165726F766E0A696F6174
(&% 3) M = 652E69746C6C74657361 (3.23)

olFA HITH FAUEE E 33} vlasd YAEE ¢ 4 AUrh
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X1 vy AR

at

063FF0BF4F0C22BD179D6B49BD3D320023E2C0D3A924DD00F4D38E4
35ADA9560A0CEB37F9A38CBOEBSS3F3ESBAC3331 3DB2E5D2A50FF71
3102E2792F91 68BE63FAD447CF23

az

0C7FE17E9E18457A2F3AD6937A7A640047C581B35249BA01 EIAT1CS
6B5B52AC1413D66FF3471961D7327E7CB75866627B65CBA54A1FEE2
6205C4F25F22D1CC7F4088F9E46

as

18FFC2FD3C308AF45E75ADZ26F4F4C8008F8B0366A4937403D34E330
D6B6A5582833ACDFE6BE32C3AE64FCFI6EBOCCCAF6CBI74A943FDC4
C40B89E4BE45A398FE8111F3C8C

a4

147857977151989499EA81D931EB6441303561F51C748E8C3EBB51 2
CB7B4448D8665E60B7AFC5547ADES3ESBFCE3ASB12C5F2621092CA6
43CB3FOFF87724EA8AA40EES838

as

0B6980CBDB93B3D510D42B3DABD8ICC2718A1F120C36C39D1595816
B504822A38CBC16259F2EA7613D101BE620915874ABAA8910938A69
434AA9666CDAZ278DA2EAO8D4FI0

as524

18B7B96E177159D4E23736DF1303D2918B463B3D06DD29247248620
89FBBAEE4AQSFCCD20DCBCES37E366D4201A573C1 3AF1AE44D22D57
3B6385C81FDO2FSE78AEE2D4E8B0

asz2s

13E8447927D33655A16D95496E15796327ABD1A1E107F8CD7CAFA32
32050F751 COAFE3B2C4CD9978DDB279B22A14F494C8CF9958258BCB
327B36D6BBBC3C757EFFBOABCZ0

aszs

0A495A8F4896EF571FDAS21E242CC7066076FE6BI55D981F917E255
82181882C0150117432D12FC39CAA92927AF3F63BEASBEF7ECCABB3
20AA98F3F30456A38BA14C59760

asz7

1492B51E91 2DDEAE3FB4A43C48598E0CCOEDFCD72ABB303F22FC4AB
04303105802A022E865A25F8739552524F5E7EC77C916DEFDI89166
415531E7E608AD47174298B2ECO

a528

OBIE3BDA1B4C40085C687003D8B4F05992FB54D628C40702DE17747
266E5BA3885308FDF747ABBEOS3EFE9781299E601E519FACIB253E9
3ESE8F1647FD3846BC271C67CAQ
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bj

06D6A7CA701238C4A8C51F4185E12A3B6DAD50B04A3850699301DEE
191F63F758239C3A86AEEA36AC2811E687B6987A1 8FFF7FFIBOA78D
2F6C876B3216D168ED22C3ACEBD

bz

1B4B3F070AF92FBA695CC8F2331A536ABD1E9A3F81 CE80927866DA1
D408B77005C615A7FEEO8E70B418441E3FB29C4BC3AEFCADI1BC544
54297B7C805912EDDC337D338F1

bs

01350FF961BE49ED48D5B45637CF098D04A9C044B093A9C60B2A08F
4EAEDIDE62FA1AQ47CC0640C6F7FF68269636195347AA29023DCA51
57CEB7494425EA9EF8D583D2106

by

121D16389777C32DC245E40C01204FC8D07C20469B37D5567D55527
205EE16924F040AB4DA8593E8DA49AEB78411F4BCED52CIC3EBEL 2A
A9B2622AE343D598FAFA10FD7BB

bs

0A061C96179517695CE680565F46B1 7DOF27EBAA978114E4CI6FODF
458674C32718CEA45F370FA5AD047377C57B81E181B8DE4201 38E00
12€2491C6068009F87C072415F5

bs24

066329D50B2A74FF1578BE13E3DAS77C2F77A70EB85CFE2CD122583
4875BE189120FFEA04222AA7T4ESS6AEI1 23A94DESC23BBDF6CACB21
7DB2BDCOE74075A7B4F7E4A5C9A

bs2s

1C988F4D7256A84213B1242B2411B30018B83B2CFBAB74A75E47D90
4D468D7754AB79649704116A751CCIOFE748DCB24A512A8D1B71874
742B777559FB8FASDF06C57FFO7

bs26

17F7BOAF50D35EE1BA1C589DF1FE873F01 CESD89339960E3E601210
865C2F036585D53A076FA37087C27825F3BFCE3C77561BIB7E39B4A
BIA822F43ADBED79B8609B5431E

bsa7

OE9AS0DFEE0555C5FDI43A1B1E6691A6D4F40B431A81A92EDC7C662
89244F47DDB211A64C257E214AD5CA158D4EQ32FE664D713D8CO4DF
22EDA79898E29E21D4909922160

bs2s

10D7075981DC4F3D18276153F4411C0D6796AFC7BE4034AA2672B7D
506065E898C17A4F7CF76B7312D7E40217F120304F72A2B508A14E3
833D3BCC2EE368C26F0F48A9579




¥ 3 B4AE
o Cryptography, _indeed, _is_the_only_practical_mean
= s_for_sending_inform
&9
1 726D666F696E6720696E6E6473657220666F7320616E6D65
ol 6C20636174696163707279206E6C206F6865207469732C20
= 65646465696E2C20687961706772746F79704372
« ation_over_an_insecure_channel, be_it_telephone_
=2 line, _microwave, _or_
9
2 7220206F652C61766F7763726D692C206E656C6965206F6E
A 70686C6574657420206962652C20656C6E6E686120637265
oy 63757365696E6E20206165726F766E0A696F6174
o satellite.
29 T
3
5 652E69746C6C74657361
Al
;t_!_
¥4 ¢ZXE
AESE6E4EBFD3115B72FFFC2441DD5CD98901773E502C8837
Cy 14BEBY9909EFODSF76EF18DFA22DFICBBE7A978682A36811D
29 91F556E1F54EB1878132A3832A1ABFD1CCA4151A
1
91348BF792C13D1C1DODB753A179E3AB02134235E95884E1
Ca A16AD734F8E6542567F9413DADD20F681E03323B1D251DF1
75DOED4F8C5F71 7BES8C277CBAFS89AEAE218CAEC2
CCDE7D5383BC240B48E15465728319500CEBFOE6B66FD779
o] C3C3E063D4BB1008479A8DOBBFC10FF7844EB14C77BIEF16
£9 B20C1577942EA1E727D1A2DF2F2B7F3287C142C2
2
161B26798FBB54F7DD0171B80EDA425DFD249E6B35C01D23
Cz2 EB339CCF33688A8A706B8ADO03DE3A9001 D2FIC3955AF331
C76771FAO6E96886F9D3F22ADEC4E03A1B369E2B
9DD9D1926B2A8422FEBD336377CE9IE18F52314E880D3E4B7
Ci 21185875E489E3A9961A64C473F6A3E35141164A254B5B4F
59 67841FED1B27AD538C832FB4832AAD357A17660A
3
D10E97F0E2636B04D207A894614E5EB105CA4D94D2982949
C2 9E7D774B7BDI6D65EA937ECBBCO368DFID5C1 75AF19F7A02

76554B3C5E205AA9EFDI446A39113B694F5CF20A
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4. 1D 712 ¢43Z A&H"of oyt 34

iy AR AR RE ARZxie] g 71& UEE Yilo] HEE AVt REHE A2
1 gde HH ek 2t AHEA F ng oldo] FRIUTHE Ax ot His
Axte] opd T2 WP E FE¥ 4 ch AH&A vel wd JlE

n
Ky = 2=ai-xui’ (mod p-1)
1=

= _l_lzlai-xm’ - Qu(p-1) (4.1)
oltl, 1 < U < n of thalla, & nwBe] Abgate] chsiA 4 (4.1)2

n
‘Ellai-xn’ - Ky = Gi(p-1)
i=s

n21 ai-x2i’ - Kz = Q2(p-1) (4.2)
i=

n
,zlzai')(ni' - Kn = Qn(p-1)
i=

o] Ht} olF VHAE FFsHA th Lrl

Cx11” x12° ... xin’ Ki ] [ar] [ Q1 ]
x21° x22° ... X' Ky as Q2
= (p-1)-| - (4.3)
au '
| xn1’ ¥n2° ... Xnn' -Kn | |1 | L Qn |
X-A=(p-1)Q (4.4)

XE nX(n+l) BEE A e 2 nFe ME & AHEAIY] EIDE Hof gleng
det X = 0 ojt}, u}alA

X-A=0 (mod p-1) (4.5)
7} Eich & vjY ARG o]FolA Y A= nF AMEAF FRI ¥H XE WE
% Gauss-Jordan o] 5] F3W 4+ oA Bk THARE WY AR AR FE

3t o™ AlxBlY AMEAE ng o]FER APY 4 yiol fch & BolA AHAY
o] B9 n =528 o]BE A A&AE 5008 o8t sh= Ho| migtsiti.
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5 AE

o]at ti4 Ejo] rAAgY /NI E ID 7|2 ¢33 A|AYE ElGamale] A|AES
Higto g FH3te] 7l&dtgnt. o] of AMREE E A4 poll thdl p-19 £UFEA
1083 % H7)8] £4& Jh) 2eydladl p= 10165 Ao $F A3yt gt
ol HlYLoR 7] AYHY 7o} ¢F, 53 AP APs) Burt. ¢E3 Aoy
= 28 BREY "H54ha) Hof ndHe 2Ee FAlo] AMgEHon BIxjo: 7
e A, BEEY Hoitl, BEEY FAo] fF7F T 2|3, nB ol ARgx}
7t IRY Fe A2 ¥d BRI} FEF o] rddo] IAFEE AMEA £& n
o|3tE AR %ol st TAE Rl IHER o] AAHL AN AE TN 5 =
2 3§ U v Balo] Ay o 4 rt
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