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Wit MTSAEMMREMERESE, BHAHPRAMW, W A7 A R
a) BikPAETLSIE 1.0;
b) A PIPII AR R xp Mlyp 2 F, T TCER s (BB R Flypr X ][0, p — 1] S )
¢) Hiky} = x} +axp + b (modp);
d) BAE[n)P = O
e) AR TR, Wt AR AL R .
9



6.2.2  Fy. LB Hh 2k 22 $A A9 3EE

AN —DHB P LR &R R SRS M N AP,
Wit XTSRRI RESE, B AHPRAMN, W AR S R
a) JUEPANZICITIE KO;

b) Kk AP A b p My p it P T TCER s (HIExp Flyp i S B A m IR U R . )
¢) 1EFum T RUEY: + xpyp = X3+ axp + bs

d) BUE[n]P = 0;

e) Al T RAE, W AR AL TR .

e AR UE 2 AT IE I

10



Mt & A

(FERHEMR)
X T4 th 2 R B = AR

Al EiF,
A1l FHEFBENX

ﬁp%*/\%iﬁ F,i11{0,1,2,--- . p— 1} p AN CHMI B, FRF, 9 3R ik pr oo L 3800, ik
AT, F, T2 i N s Hk

—fnik: Wa,beF,, Wa+b=r, Hr=(a+b)modp, re0,p—1].

— ¥k Wa,beF,, Wa-b=s,HHs=(a-b) modp, s€[0,p—1].

CF 2 HF, T AR R e B il ae, i TE SRR, BT AR, Th 20548 — A JuEkg, i
1HF, P AR IeH T KL g — N5k, Mg Fy AR Ot 5 on), WIF ={g|0<i<p-2},
Wa=g cF;, HHP0<i<p—2, WalfSREEITLH: a ! =g~

ZNVIE %ijiny F={0,1}
BITINERIMEAL, FERMEA2:

2. FEIFo, Fo=1{0,1,2,---,18}
Froimkifznil: 10,14 € Fo, 10+14=24, 24mod19=5, N|10+14=5.
Fio T aRIERI7R ). 7,8 € Flo, 7x8=56, 56mod19=18, NJ7-8=18.
1352 F B— ARG, WF, PR R 131 77w 380R Hok
130 =1,13' = 13,132 = 17,133 = 12,13* = 4,135 = 14,136 = 11,137 = 10, 138 = 16, 13° = 18,
1310 =6,13"" =2,13'2=7,13"3 = 15,134 = 5,135 =8,13'6 = 9,137 = 3,138 = |,

Al12 F, FHEIhZ&HE X
A12.1 KR

F, LA il 2 R R os I AT PR D7 S AR R S S A AR R
A12.2 i AERRR

Hp RT3 FREN, F, LA 2 07 B2 A 07 3 AR bR R R Al ARl hy? = +ax+ b, H
a,b e F,, HAI#3(4a® +27b%) modp # 0. Wil hZ FR) RSl WE(F,) = {(x,y)|x,y € F, L & i £k
Ty =3 +ax+b}U{O}, HHORME 1 Ies5ic i,

E(F,) E1 s BN T R Inv2oa SR, A4 ple— AN DR«

a) O+ 0 = 0;

b) VP = (x,y) € E(F,)\{O}, P+0=0+P=P;

11



©) VP = (x,y) € E(F,)\{0}, PIiiILE~P = (x,—y), P+(—P)=0;
d) 5P = (x1,01) € E(F,)\{O}, Py = (x2,32) € E(F,)\{O}, Ps=(x5,35) = Pi+P, 7 0, W

X3 :7\¢2—X1 — X2,
V3 ZMM —X3) -V,

/\r'—l
zz_i}la %xl#x%
A= 27X
3 -
al —l—a’ tixy =x, HP, # —Pyo
2y,

B3 A PRI o b A I fth 2
Fo bJift: y»=x+x+1, Hpa=1, b=1. WFy LilZm&h:
(0,1), (0,18), (2,7), (2,12), (5.6), (5,13), (7,3), (7,16), (9,6), (9,13), (10,2), (10,17), (13.8), (13,11), (14,2),
(14,17), (15.3), (15,16), (16,3), (16,16),
WE (Fio) H 21 MBS TCF T 1LO) .
a) P, = (10,2), P,=(9,6), 5P =P +Py:

Xxn—x  9-10 -1
x=15%-10-9=225-10-9=16—-10—9 = —3 = 16 (mod19),
y3=15x (10—=16) =2 =15 x (—=6) —2 = 3 (mod19),
FTLAP; = (16,3).

b) P, = (10,2), HE[2)P:

- 2 4
p2zn 6 2= 4=15 (mod19),

2 10241 1 1
x:3x,+a:3>< 0+ :3><5—|— :—6:4(mod19)7
2y 2x2 4 4
;=42 —10—10 = —4 = 15 (mod19),
Y =4x(10—15)—2=—22= 16 (mod19),

FTLA2]P, = (15,16),

A1.23 B AARRRIR
A1.23.1 HRAEST AR R

Yp KT3I EHT, F, BRI 2y FEAE AR AE S 52 AR bR &R 0] DL AL Ay?z = &3 + axz® + b2,
Hrha,b € F,, H4a®+27b* # 0 modp. WA 4 B LI NE(F,) = {(x,y,2)|x,y,z € F, HLif &£ i
LIy e =x+axz?? + b2} X T (x1,01,20) M (X2, 2,22)» BAAFAERANu € F,Hu # 0, fif3: x; = uxy,
yi=uyrs 21 =uzp, WFKXMAN=J0H 5N, LoRlE—A .

Hiz#0, WX =x/z, Y =y/z, WA AFRESS AR LR A N T 5 AR : Y2 =X +aX + bs

iz =0, (01,000 NP5 AAAR R T I B I 55 1L 0

PRHEST AR R T, E(F,) LS niZis 5 S F

a) 0+ 0 =0;

b) VP = (x,y,z) € E(F,)\{0}, P+0O=0+P=P;

¢) VP = (x,y,z) € E(F,)\{0}, PWI¥ICEHE P = (ux,—uy,uz), u€ F,Hu#0, P+(—P)=0;

d) WP = (x1,51,21) € E(F,)\{O}s Py = (x2,52,22) € E(F,)\{O}, Py =Pi+P,= (x3,y3,23) # 0>

AP #£ Py, N

M=x1220 =x21, Ma=A—Aps Ay = Y122 As = 221> Ao = Ay — s,
M=M+A Ag=22, A= 7%’ Mo =Mk, Ay = 7\-87\% — Mo x3=NA3Ai15

y3 = 7%(7»97% - 7L11) —Aahigs 23 = Ajohgs
12



P =Py, N
}\.] = 3x%—|—az%, }\.2 = 2y1Z|; }\.3 :y%y 7\.4 = 7\.3X1Z] ’ 7\.5 = 7\%, 7\'6 :7\.%—87\14“
X3 = M?»Gy V3 = 7\41 (47\«4 — 7b6) — 27\57\43, 3 = 7\27\450

A.1.2.3.2  JacobianlE 5 A KR R

F, b A [ ith 26 77 #2 {EJacobian I 3 5 5% AR b 3 R W] LR AL Ay* = X + axz* + b2 Hha,b € F,,
H4a® +27p* # 0 modp. Ml 2k E 0S8 NE(F,) = {(x,y,2)|x,y,z € F, L3 & £ 77 fiy? = x° +
axz*+ b8} KT (xr,y1,20) M (%2, y2,22) s BAEAEHENUE F, Hu#0, 1% xi =uPxa, yi=ulys, z1=uzs,
WIFRIZ A = TCH A, Fosml—A e

iz #0, WX =x/722 Y =y/z, Wn] MJacobian il T 4} 5% AA bR R n F Ak Ry (5 YT AR FR K 7R Y2 =
X3 +aX +b;

Fiz=0, (1,100 [R5 AR AR 2R T (1) SR JE S5 18 5O

JacobianINFG FLARAR R T, E(F,) b R Iz e T

a) 0O+ 0 = 0;

b) VP = (x,y,2) € E(F,)\{0}, P+O0=0+P=P;

¢) VP = (x,y,z) € E(F,)\{0}, PINWICE—P = (u*x,—u’y,uz), u€ F,Hu#0, P+ (—P)=0:;

d) WP = (x1,y1,21) € E(F,)\{O}s P> = (x2,y2,22) € E(F,)\{O}, Ps=P+P, = (x3,y3,23) # O,

AP # Py, N

M=x122 M=xz =M M=y A=z Me=M—Ass A=A+
A =Ai+As, x3=2—MA3, ho=NAF—2x3, y3=(hohe —AsA3) /25 23 = z120A53

P =Py, W:

M =33 +4azi, M=4xy} M =8y x3=A1—-2L, =M —x3)—A3, 23 =2y1210

A13 F, FE gh BB

F(p A K T3 EH) b — MR h & BB 2 45 RURE(F,) T s RIS, i W#E(F,). tHHasseit
HA: p+1-2p'2 <#E(F,) <p+1+2p'/2,
TERWE, b, A5 MEM#E(F,) = p+ 1, WIFRIL @A 0, 00 AR A 1.

A2 i,
A21 Zxa¥yER BMEX

127 AN 76 35 A8 IR A BRI P S B I miR 5, FRAImIR —J0H 3o Fou 0] LU J3F, b 4ERChmi) )
A, WHE, ER PAEAEmM N TR o, 0, -, Oy > HEVOEFR, o] LIE—RR A : o = apotg
a0+ F Ay Oty FePa,eFy, FR{0, 0, -y Oy VAP fER, B3 255 IXFE— 43, it
A LA 1 5 (g, ar, -y @ )RFRI G R 0. FnfER FRIFAE 2GS, WO INEEARNFKE T
(Ryi SR — ), #B AT LU ) d 4oy e sla AT s BOT R IR F AL A A s
SRR D) () 22 T 5 3R AR I R s i HE SR A — 20

A2.11 WA

BR EmIRANTTAZ I f () =x" + fu X'+ + o + fix+ fo L f € B,i=0,1,--- m— 1)}
T R ML Z . B B EITE IREBUR T mit 2 DA a, B
Fon = {ap (X" '+ ay X"+t aix+apla; € Fr,i=0,1,--- .m— 1},
ZOAE G {xm a2 x 1) BB IR S R R B — 415, RO 2 T .
13



WG a1 X"+ ayox™ 2+ arx +ag FX 2 IEEE AT BL A E A m I EURE R (a1 @na - - a1 o)
kKFoR, P

Fon = {(@m_1am—2---ara)|a; € Fp,i =0,1,--- ;m—1}

FeyLFAT TG (00- - - 01) KR, FICH(00---00)K ko B0 F IINTERIeL e LW

— s

v(am—lam—Z"'alaO)’ <bm71bm72"'blb0)€F2m7 U\“J(amflam—Z"'alaO)"i_(bm—lbm72"'blb0):(Cm71Cm72
'”C1C0), quci:ai@bi, i:0,1,~--,m—1, %Eﬂ’ Dﬂfﬁiiéﬁﬁﬁ\ﬁj@rﬂjﬁéﬁ?ﬂﬁo

V(@p 1@z a1ag)s (bm1bma-+ b1bo)EFms My _1am 2+ a1a0)-(bm_1bm—2-+b1bo) = (Fp_1Fm 2+
riro)s ST (1 X" o 2 A 10) R (A X A XA aixag) - (B X
by oX" 24+ 4+ bix+by) #EF Emodf (x) 1435,

T, P EE2" N ItER. W HE T I AEF 0 R SRIERE, F 2B, R &
DAEE— DIt R, WA, PR AR AT L thg)— NI R R, FRg M Fon A BOT(EUA IR TT),
W F={g'l0<i<2m-2}, Wa=g €F;, HP0<i<2m—2, Wal LW T H: a ' =g*" 17,

Al Iy Es 1) 2 WA AR R

WA ER—MARTAZ I f(x) =+ +1, WFsPHRIITER:

(00000), (00001), (00010), (00011), (00100), (00101), (00110),

(00111), (01000), (01001), (01010), (01011), (01100), (01101),

(01110), (01111), (10000), (10001), (10010), (10011), (10100),

(10101), (10110), (10111), (11000), (11001), (11010), (11011),

(11100), (11101), (11110), (11111).

ny: (11011)+(10011)=(01000)

Fed:: (11011)-(10011)=(00100)

AP x+ 1) rx ) =3 P2+

=@+ +1)-(C+x2+1)+x2
=% (modf (x))

B2 (xf o0 +x+ 1) - (o +x+ DERELS () IR 2

el AL ICHE(00001), o= xSEFSI—AMERTT, Mot Jrmh:

o =(00001), o' =(00010), o =(00100), o =(01000), o= (10000), o’ =(00101),

o = (01010), o =(10100), o = (01101), & =(11010), &'®=(10001), o'! = (00111),

o2 =(01110), o'®*=(11100), o' =(11101), o =(11111), a'®=(11011), o'” =(10011),

o'¥ =(00011), «'®=(00110), o =(01100), o?'=(11000), o&*=(10101), o* =(01111),

o =(11110), o® =(11001), o =(10111), o’ =(01011), o® =(10110), o* =(01001),

o = (10010), o' = (00001).

A2.1.2 =T A IE
A2.1.21 Wk

=T EL(TPB) A FL I 3 (PPB) A2 e ik 1) 22 T 5 ik

A21.22 =3

B ER =00 B + x4+ 1 2, i <k <m—1.

Fon ) A =T R s R b iR T =T PE (1, FAT 8 58 A m AR A7 AL XA 1)
=3 AR BI4 RN Fys I = IR R R

X192 <m <512, RAILGH TAFAEMIRA W LA =TI Dmfd; ISR EFERIm, 45T
BNk, ALRF =T + x4 THER R AT
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m, k m, k m, k m, k m, k m, k
193, 15 194, 87 196, 3 198, 9 199, 34 201, 14
202, 55 204, 27 207, 43 209, 6 210, 7 212, 105
214, 73 215, 23 217, 45 218, 11 220, 7 223, 33
225, 32 228,113 231, 26 233, 74 234, 31 236, 5
238, 73 239, 36 241, 70 242, 95 244,111 247, 82
249, 35 250, 103 252, 15 253, 46 255, 52 257, 12
258, 71 260, 15 263, 93 265, 42 266, 47 268, 25
270, 53 271, 58 273, 23 274, 67 276, 63 278, 5
279, 5 281, 93 282, 35 284, 53 286, 69 287, 71
289, 21 292, 37 294, 33 295, 48 297, 5 300, 5
302, 41 303, 1 305, 102 308, 15 310, 93 313, 79
314, 15 316, 63 318, 45 319, 36 321, 31 322, 67
324, 51 327, 34 329, 50 330, 99 332, 89 333, 2
337, 55 340, 45 342,125 343, 75 345, 22 346, 63
348,103 350, 53 351, 34 353, 69 354, 99 358, 57
359, 68 362, 63 364, 9 366, 29 367, 21 369, 91
370, 139 372,111 375, 16 377, 41 378, 43 380, 47
382, 81 383, 90 385, 6 386, 83 388, 159 390, 9
391, 28 393, 7 394, 135 396, 25 399, 26 401, 152
402, 171 404, 65 406, 141 407, 71 409, 87 412, 147
414, 13 415, 102 417, 107 418, 199 420, 7 422,149
423, 25 425, 12 426, 63 428, 105 431, 120 433, 33
436, 165 438, 65 439, 49 441, 7 444, 81 446, 105
447, 73 449, 134 450, 47 455, 38 457, 16 458, 203
460, 19 462, 73 463, 93 465, 31 468, 27 470, 9
471, 1 473,200 474, 191 476, 9 478, 121 479, 104
481, 138 484, 105 486, 81 487, 94 489, 83 490, 219
492, 7 494, 17 495, 76 497, 78 498, 155 500, 27
503, 3 505, 156 506, 23 508, 9 510, 69 511, 10

A2123 FIHAK

By ER IR AL + b 4k b+ LR, Hof <k <ko <ky <m—1. BB
e hF E—AmIR WA HIGPGE R 04 <m < 512, BIFLEIXRER LI

$192 <m < SR2ZHAFAEAT L =T m, RAAGIH T HAT L LB ImE: I
FEfIm, B =008 (ky ko, ks AL :

a) X" x5 4 xf 4 XM 4 IER AT,

b) kAT fiE

0) RIXAESE k1 kST b/

d) XFIESE Ik Rk, ks AT REH/
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A4

m (ki ka,k3) m (ki ky, ks) m (ki ka k) m (ky,ka,ks)
192 (1,2,7 ) 195 (1,2,37) 197 (1,2,21) 200 (1,2,81 )
203 (1,2,45 ) 205 (1,2,21) 206 (1,2,63 ) 208 (1,2,83)
211 (1,2, 165) 213 (1,2,62 ) 216 (1,2, 107) 219 (1,2,65)
221 (1,2,18 ) 222 (1,2,73 ) 224 (1,2, 159) 226 (1,2,30 )
227 (1,2,21 ) 229 (1,2,21) 230 (1,2,13 ) 232 (1,2,23)
235 (1,2,45 ) 237 (1,2, 104) 240 (1,3,49 ) 243 (1,2,17 )
245 (1,2,37 ) 246 (1,2,11) 248 (1,2,243) 251 (1,2,45)
254 (1,2,7 ) 256 (1,2, 155) 259 (1,2,254) 261 (1,2,74)
262 (1,2,207) 264 (1,2, 169) 267 (1,2,29 ) 269 (1,2, 117)
272 (1,3,56 ) 275 (1,2,28 ) 277 (1,2,33 ) 280 (1,2, 113)
283 (1,2, 200) 285 (1,2,77 ) 288 (1,2, 191) 290 (1,2,70 )
291 (1,2,76 ) 293 (1,3, 154) 296 (1,2, 123) 298 (1,2,78 )
299 (1,2,21 ) 301 (1,2,26 ) 304 (1,2, 11 ) 306 (1,2, 106)
307 (1,2,93 ) 309 (1,2,26) 311 (1,3, 155) 312 (1,2,83 )
315 (1,2, 142) 317 (1,3,68 ) 320 (1,2,7 ) 323 (1,2,21)
325 (1,2,53 ) 326 (1,2,67 ) 328 (1,2,51 ) 331 (1,2, 134)
334 (1,2,5 ) 335 (1,2, 250) 336 (1,2,77 ) 338 (1,2,112)
339 (1,2,26 ) 341 (1,2,57 ) 344 (1,2,7 ) 347 (1,2,96 )
349 (1,2, 186) 352 (1,2,263) 355 (1,2, 138) 356 (1,2,69 )
357 (1,2,28 ) 360 (1,2,49 ) 361 (1,2,44 ) 363 (1,2,38 )
365 (1,2, 109) 368 (1,2,85 ) 371 (1,2, 156) 373 (1,3,172)
374 (1,2, 109) 376 (1,2,77 ) 379 (1,2,222) 381 (1,2,5 )
384 (1, 2,299) 387 (1,2, 146) 389 (1,2, 159) 392 (1,2, 145)
395 (1,2,333) 397 (1,2, 125) 398 (1,3,23 ) 400 (1,2, 245)
403 (1,2, 80 ) 405 (1,2,38 ) 408 (1,2,323) 410 (1,2,16 )
411 (1,2,50 ) 413 (1,2,33) 416 (1,3,76 ) 419 (1,2, 129)
421 (1,2,81) 424 (1,2, 177) 427 (1,2,245) 429 (1,2,14 )
430 (1,2,263) 432 (1,2, 103) 434 (1,2,64 ) 435 (1,2, 166)
437 (1,2,6 ) 440 (1,2,37) 442 (1,2,32) 443 (1,2,57 )
445 (1,2,225) 448 (1,3,83 ) 451 (1,2,33) 452 (1,2,10 )
453 (1,2,88) 454 (1,2, 195) 456 (1,2,275) 459 (1,2,332)
461 (1,2,247) 464 (1,2,310) 466 (1,2,78 ) 467 (1,2,210)
469 (1,2, 149) 472 (1,2,33) 475 (1,2,68 ) 477 (1,2, 121)
480 (1,2, 149) 482 (1,2,13 ) 483 (1,2,352) 485 (1,2,70 )
488 (1,2, 123) 491 (1,2, 270) 493 (1,2, 171) 496 (1,3,52)
499 (1,2, 174) 501 (1,2,332) 502 (1,2,99 ) 504 (1,3, 148)
507 (1,2,26 ) 509 (1,2,94 ) 512 (1,2,51 )

A2.1.2.4  EBEZ TR AR )
Fon AN TR 22 A SE R R B T 2040 22 T R i ¢«
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a) HAFAER EmIR AL =50, WL 2 00 f () 1B FIAN AT 29 =Tl + o2+ 1, 7ATSEI
IR, kIHUE NS AT R GXFER 2 I/ M R A2 122 R A3 . )

b) HAIEAER ERmIR AT =I5, W22 T f () 1% A i 20 FLIi o 4+ 18 4+ 3k + 50 + 1,08
TAFSEIL I ROR 4, () kSR AT READN: (1) XX AN IEE Wky, kNIRRT RE/DN: ()R 3% 5 1k Ak,
ks R AT /N . GXAE) 2 A AL R A2.1.23 RA 425 H . )

A213 IEMIE

A {B, B2, B, , B MIIE Py fEF, LI —ALIE ML, HAB € P IXFEIIIERIEAEAEM . Yae
Fony Ma=af? +aip? +-+a, 1B s Hhaeh, (=01, ,m—1), Fidho=(aaiar dpn2amn1)
ot Kol K mP bR B Rk, T BAFw = {(apa1as -+ Gy 1)|a; € B5,0 <i<m—1}, LS
JELHm AT ERR B (11 DEIR, FITHm A0 HURR 83(00- - 0) &R

e EEAE, IERERRARHET R 2 AR R I LR R A —FEN . (S FA2.1.1. )

TEIEMIER RS, B TRP T Is H RN A B ALIZ 5

Vo€ Fyns 00=aof? +aip? 4+ +an 1P = (a0a1ar- - tpotym_1)

o’ = (ig)l aiﬁz[)z :’:lgol 0,252[+1 :’:lgol aHBZi =(An-1a0" "~ Ap-2)o

XTSI T, SRE A28 R KR hmi FOs o WO AE SRS £, 8 T-7EREA |- SCBL.
A214 SIEME

HA2.130 %1, FufbF FIIE ML E N = (B, B2, B, -, B ' Ml — 43, HHBe Fuo IF
I R IR AE SR IUT 2 7 7 WA TR S AT — s ORI [ Je 2 M eiis 5 K 7 . A
M, T L B R A IE R RS, IR I, ekl R N AT AR

AN RER S TE R I Fon A7 AE S U IE AU o 10 07 10 M3 (0 28 B T S 415 7 I3 R 38 R Rk I8 S A AR E 11
—/NERE. — GO, RMTEDN, RIERETE.. TS EMmMT, Wh. 220 —RUTH
ETIE RIS . R AT IE R A, A LRI 2 1) v 107 IE RN AT B AU ey as &, RN AR e AT B
PUIEANSE o SRA ) i 0 IE RS RR O TR S D0 1E M, 2R AR 2 1) vy 07 I RS A A TR A D 1 R

A MR F H 170 2 afE s RS R rT CL K A m I ERE R (@ 1@ 0 -+ a1a0) KRR

a) Jevd BN e Hm AN 1R b B 3R 5

b) IGO0 Hm O LLir B KR

) WA T 2 Nt By R AV 5 Bls B 58 s

d) WU R M TIEAE SR A 2143 ik

A2.1.4.1  GEPEIE RS AR )

T Py A7 5 1R B/ NI ) i 7 LE R
RASHIH192, 5120 FEHom 1) Fon L IE AL SR

KAS
m R m R m KA m KA m KA m KA
193 4 197 18 199 4 211 10 233 12 227 24
229 12 233 2 239 2 241 6 251 2 257 6
263 6 269 8 271 6 277 4 281 2 283 6
293 2 307 4 311 6 313 6 317 26 331 6
337 10 347 6 349 10 353 14 359 2 367 6
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373 4 379 12 383 12 389 24 397 6 401 8
409 4 419 2 421 10 431 2 433 4 439 10
443 2 449 8 457 30 461 6 463 12 467
479 8 487 4 491 2 499 4 503 6 509

A2.4.1.2 FITIE S AL

SERMT, FIH FIBREIEAT DAL Fon (mK T 1 HASRER SRR Fh IS T 11 vy 107 1E RN A7 A o
BN RT1 AR HEHm, 1IEREHT .

it BR AR AN RETH EEREE, frt “OERRT s SR CERRT .

a) W p=T-m+1;

b) #ip AL FEL W “RER” IR Ik,

o) tHE2BipIkTk; (ZHI%B.1.8. )

d) 5w = T-mik;

e) W Hd = ged(u,m);

f) #id =105 “IEf7: S0 H “RHRT .

A2.143 FITEMEE T Rk HE Tk

ARG e IR, HoheHads =50 FEmEs; Semihnsn, HIREpn
H—Tico AN FHMA TR RN L —Tic a2, RN IR F IR =5 T
TEL IR «

— P TB

BN KT1RREm, BT, K ER, AT m i e AU B .

il AT TBRFAISQ), £Q), -, fp-1)s

a) WWHp=T-m+1;

b) AR A T B S s (S WHT%B.1.9. )

o) WERFIFA), fQ2), -+, f(p-1):

c.) Bw=1;
c.2) Mj=0FIT-14047

c2.1) En=w;

c.2.2) Mi=0F|m-14447
c2.2.1) EHf(n)=i;
¢.2.2.2) Hn =2n modp;
c.2.2.3) Hw=u - w modp;

d) frth FPAUf (D, £(2), -+, f(p-1)e

— &SI EAEBE R T KRN EITRaMb, H IS — T A

co=F(a,b).

BN KT Em, BT U AEFy AR T 0 IR AU B) S AT e i IE R B /R
PTG R ay be

Wi EEINEMIEBR R PRI EICRa. bR —Tico M A 2.

a) F FHFReVE TS A5 205 P 41F (D), £(2), -+, f(p-1):

b) T %, W =0, 75N

J= kg (ak—1Dmj2sk—1 + Ampri—1br—1)
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o) fith 2~ 2\ |
=J+ Z ars1ybyr(p—i)
—ﬂﬂ%fﬁm%aﬂb%ﬁﬂﬁ% TicoM A, THHEEITRaNbIFFA:
Mu= (uouy -+ thy—1)s v=_vovi- - V_1)» WF(u,v)s&Lhcy = F(a,b)FHMFIEX.
BN KT m, ERET QLR FAEESSITI 0 IE RS B) S A =i IE RS BRR T
I IC R a b
it Blcocr cm1) = (aoar - am_1) X (boby -+ +bp_1)o
a) E(Moul : "umfl) = (aodl . 'amfl)?
b) B (vovy - V1) = (boby -+ by )s
) XTkMOEm-14AT
c.l) e, = F(u,v);
c.2) B u = LeftRotate(u), I & v=LeftRotate(v), " LeftRotate( )R G EFRINTIZH,
B LeftRotate(u) = LeftRotate(uout; - + - Uy, oty 1 )=ttty =~ Uy 1Up) 3
d) firthic = (coc1 -+ 1) o
rEanflart, M2 Wl aeii My RERIERIE T Fs, T IR 715 H i IE SR TR Fos
IS oY Es (R IE IR R R
Fos 30 E A LU LA 40 -
(00000), (00001), (00010), (00011), (00100), (00101), (00110), (00111),
(01000), (01001), (01010), (01011), (01100), (01101), (01110), (01111),
(10000), (10001), (10010), (10011), (10100), (10101), (10110), (10111),
(11000), (11001), (11010), (11011), (11100), (11101), (11110), (11111),
Bonik: (apaiarasay)+(bobbybsby)=(bobbybsby), e, =a; @b, 0<i< 5, Wyl mdidmERr Es s
S EGE SRS
e
R o2x5+1=11, 112 — R %, WT=2, 28159 10, Hged(5, (11-1)/10)=1, FT LAFsH 95228 i M i 30 3.
LOBE T LI A2, BXu=10, AT 5 A AAE D R
f=0, f2)=1, f(#=2, f(8)=3, f(5)=4,
FA0=0, f9)=1, f(N=2, f(3)=3, f(6)=4-
a=(10000), b= (11001), HT=24 5%, WHI=0.
m#HF (a7b) Z afk+1) b/ 11-k)
—a0b1+a1(b0+b3)+a2(b3 +bs)+az(by +by) +as(by+by)o

co = aoby +ay(bo+b3) + ax(bs + by) + a3 (by +by) + as(by + by),
c1 =aiby +ay(by + by) +az(bs + bo) + as(by + b3) +ag(bs + bo) s
€2 = Gyb3 +az(by + by) +as(by + b)) +ag(bs + by) +a,(bs + b)),
c3 = asby +as(bs +by) +ag(by + b)) +a,(bs + bo) + az(by + b)),
¢4 = asbo+ag(bs+by) +ai(by +b3) +ay(bo +by) + a3 (by +b3)
CIPC R
co = F((10000), (11001)) = 1,
:F((OOOOI),(IOOII)):I,
= F((00010), (00111)) = 1,
— F((00100), (01110)) = 1,
:F((OIOOO), 11100)) = 1,
ite = (cocicacscy), FTblhe=a-b=(1111)

A22 F.FHE#MZRHENX
A221 MR

Py LA i 25 HT 7R T A PR 7 S ARAR R NS S AR AR R
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A2.2.2 g ARRRIR IR

Fon YA 77 5740 [ st £ 5 R AE 47 30 AR bR 21 AT RATRI AL Ay + xy = %% + ax® + b, HHa, b € Fons

Hb#0. HE ithk L) il A EF)={(x.y)
O T TT R i, R E R
E(Fy) ¥ T TIN5 SR, A AN B] DUZRGE -
a)0+0=0;
b) VP = (x,y)€E(Fy)\{O}, P+0=0+P=P;
) VP = (x,y)EE(F>n)\{O}, PINiILE-P=(x,x+y), P+(-P)=
d) PN EL IR AN [) R In R )«
BP = (x1,y)EE(F)\{O}, Py = (x2.02)€E(F)\{O}, Hxy # x5,
BEPs= (x3,y3)=P+Py, NI
=M +A+x+x+a,
y3 = AMxi +x3) +x3 +y1,
e, = 202,

x,y € Fyn FLil L BT FEY? +xy = x° +ax® +b} U {0}

- X1+x2
e) 1 SR
WP = (xl,yl)eE(FZ'")\{O} Hx, #0, P3=(x3,y3)=Pi+P, g
x3=A+A+a,

y3 =21+ (A+1)x3,
ﬁq:x—m&

H

>N

TEQAtHFzsi%IHH%%E’JWi/I\TTﬁJO s BI6H] = I I R owFos, 7R BITH] -l d3e A0 IE A 2

TNFs o
il6: = ISR Fys (A1 ih 22
Ea(TTé’J:Iﬁztf( ) =2+ 41, B Mo = x, WFS T o
=(00001), o!=(00010), o =(00100), & =(01000), a*=(10000), oc5 (00101), ol = (01010,

o =(10100), of =(01101), o =(11010), a!®=(10001), a!' =(00111), a'2=(01110), o' =(11100),
a*=(11101), o!S=(11111), o!®=(11011), o7 =(10011), o'®=(00011), oc19 (00110), 02 = (01100),
(121—(11000), o2 = (10101), o2 =(01111), o*=(11110), o2 =(11001), a2 =(10111), &?’ =(01011),

—(10110), o =(01001), o’® =(10010), o' =’ =(00001).
—&AREA R, RN Y 4xy=x +ax +b, HHa=1, b=1. WHTFEAIFRRWT:
(00001)y2 + (00001) xy = (00001) x* + (00001) x* + (00001)
X PR ok e B T 4 (00001)
Fys LI g 1) ik
(0,1), (03,0%), (a?,02), (afa2), (afa), (o/,af), (o 02),
(OLIZ,OL”), (a127a29)7 (o4, 0l%), (a4, 0), (0077003)7 ((x”,ocB), (o, 04),
(0% 02),  (02*,02), (a2*,a?), (0F,02), (a,a), (a2,a), (o2,0),
ME (Fys ) H 224 s G T 5 T 1LO) o
a) P = (x1,y1) = (05,07"), Py = (x2,y2) = (&, &%), TF5EPy = (x3,y3) = Py + Py:
:m: als 4 o2! :OL*”:OCIO,
X3+ X1 o’ + o o
X3 =M+Atx +x+a=0*+a+a’+0’+1=0a*,
vz =AMy +33) +x3 +y; = (0l + o) + 0 + 0! = 0,
P = (a2*,0%),
b) P = (a®, o), TH[2] P = (x3,3):

aZl
X—xl+——0c +——oc

7u2+7u+a—(x44+(x22+1_a ,
y3=x 2+ A+ Dy = a2+ (02 + 1) = al,
2] P = (o, 05).
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AT HTIBL R AL IE SRR Fys BRI ih 26

Eldrﬁizfuoc—(uooo) TR IIeVE A TG, W Fys* AT F oA s
a' =(11000), o2 =(01100), o =(11100), o =(10111), af=(01110),
o’ = (00001), of =(11110), o'®=(11011), o!'=(10010), o' =(10100),

(x‘4=(10000), a's =(11010), o'7 = (11001), als (01111), o' =(00010),
—(00101) 02 = (01001), o =(10101), o2 =(00100), o2 =(01010),

=(01011), a2 =(01000), a® =(10110), o =(01101), o' =0l =(11111).
— &AM A ML, TR Y4y =x+1, Ha=0, b=1. ILHTEATLLERRIT:
(11111)y> + (11111) xy = (11111) x> + (11111)
KRR R e A e A (11111).
Fys bk ik sk
an) 0(0 a()) (OLO,O), (0(,3,0c17), (0L3,0c2]), (Oc570§)7 (Ocs’ocw)7 (0(6,()(3),

(XG (Xll) (X7 (XZI) ((X7,(XZS)7 (a97a2)7 ((x97(xll)7 (alo (Xl6) ((X107a26) ((X“,(XS)7
6

)
all,al®), (a00), (a07), (aPal), (a¥0?), (aal), (aa?), (a7 a),
) l)7 ((XZO (X21)7 ((1217(14)7
ol af), o), (a?,a'), (a*a), (o af), (o®,a), (o), (e a?),

(
(
(
((117,(X26)7 alS (X4 , (0‘187“22)7 ((X197(X26), (al9’a28) (a20
(
(

(x26 a4§7 (ng u7 (aZS a22)
l)'lJE(Fzs)ﬁ44/\£(/a%%jm£0) HE(Fos ) B -
P = (o, a7), HLhEIESHN, £:

[11P =(c, '), [2]P=(a?,0?), [3]P=(a!*, o), [4]P=(a’,0a?),
[5]P =(a'?,0f), [6]P=(a'?,al), [7]P=(ab,a!!), [8]P =(at!, ),
9P =(a*,a'?), [10]P =(a'!,0f), [11]P=(a’,a’), [12]P =(a®,a'),

[13]P =(a’,0?"), [14]P =(c?',ad), [15]P =(a*,a!*), [16]P =(a!®, at),
[17]P =(a'®,0%), [18]P =(a*?,a'®), [19]P =(a!7, %), [20]P =(o,0®),
[21]P =(a®,0??), [22]P =(0,a°), [23]P =(a®®,a’), [24]P =(0’,a?),
[25]P =(a'7,a?*), [26]P =(a?,a!), [27]P =(a'%,0%®), [28]P =(a'},0*?),
[29]P =(a®,a3), [30]P=(a*',at), [31]P=(o’,0®), [32]P =(a?,a?"),
[33]P =(a°,0), [34]P =(a'!,a'®), [35]P =(0**, a'?), [36]P=(a'® a'%),
[37]P =(ab,0?), [38]P=(a'?,a?), [39]P =(a'?,0?%), [40]P =(c’,a!!),
[41]P =(a™,a'l), [42]P =(a®,at), [43]P=(c?,0a?'), [44]P=0.

A2.23 S AARRERIR
A2.23.1 HRUEST AR R

Fon b AR 8 A e 19 154 1h 42 J7 F2 A0 A fE S 52 AR bR & T 0] DA A6 Ay z 4+ xyz = & +ax’z + b2, H
Wa,b € Fon, Hb# 0. E(Fm) = {(x,,2)|x,y,z € Fon H.3i & 126 T7 #y°z + xyz = ¥* + ax’z+ b} Xf
(1, 31,20) M (32,32, 22) 5 TN e B Hu #0, if3: x; =uxy, yi =uyy» 71 =uzp, WHFIXPHA
=ICHAEA, FoRE A R

tiz#0, WX =x/z, Y =y/z, WIAT AR HE S 52 AL bR 22 7 e A6 0 05 3 AR B R oR: Y2+ XY =
X?+aX*+b;

Fiz =0, MI(0,1,0)%F 1175 5 AA R & R B RER TGS 11O

FRUESS SEABRR R T, E(Fon) LS Y22 85 SR

W HHZEE (Fon ) b ) R IR T A DRI SO, ) ple— A AT 4 -

a)0+0=0;

b) VP = (x.y.2)€E(Fy)\{O}, P+0=0+P=P;

¢) VP = (x,y,2)€E(Fp)\{O}, PIIHICER-P = (ux, u(x+y), uz), u€ Fpn Hu#0, P+(-P)=0

d) WP = (x1,y1,2)€EEF)\{O}, P = (x2,2,22)€E(F>n)\{O}, Ps= Pi+Py=(x3,y3,23)#0,

P #£ Py, N:
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M=xzs =02, M=M+ks M=y =%z A=kt b =220
As =23, Ao =MAghs, Ao =Askgr Ay =Ashs (Ao +A3) + Ao+ ake, X3 =As3hiys
¥3 =As(MAs + A1) +2x35 +AoAas 23 = Aszhos

FiP =Py, NI
M=xizi» a=x3 M=M+yz, M=A, As =M +X3) +akys x3 =N As,
Vs = KA1+ daks 1130 23 = Aihae

A.2.2.3.2 Jacobianfil E AL KR £

Fo I AR A7 5 W 15 1 22 07 F2 7EJacobian il H 5 5% AL AR 22K 1) LARTAE A y? + xyz = X + ax?z? 4 b28,
Hrha,b € Bony, Hb#0. E(Fan) = {(x,y,2) |x,y,2 € Fon HIHi A& T2 T FEY? + xyz = X + ax?2® + b8} X
Ty, z2) M (%, 30,22) s AAFAEREA U € P Hu #£ 0, 15: x =uxas y1 =ulyrs 2z = uzp, WIFRIXH
AN =T, BRI — AN A

tiz#0, WX =x/z%, Y =y/z, WA MJacobian i B 5 5% AR BR R - e Ak g 7 S AR AR 7 Y2 +
XY =X’ +aX*+b:

iz =0, MI1,1,0)%5 B 05 5 AR AR &R B RERE S 12O

JacobianINE U FLARFR R T, E(Fon) b s EIS Hoe Lk -

WA R E (Fon ) EH SR IR T NI SR, A4 il — AT He R

a)0+0=0;

b) VP = (x,y.2)) CE(Fo)\[O}, P+0=0+P=P;

) VP = (x,y,2)€EE(Fp)\{O}, PRI TCE-P = (w’x,u’x +uy,uz), uc Fpn Hu#0, P+ (-P)= O;

d) WP = (x1,y1,2)EE(Fn)\{O}, Py = (02,)2,22) EE(Fon)\{O}, P3= Pi+Py=(x3,y3,23)#0;

P # Py, NI

M=x1z3 M=x2} M=M~+Ly M=y, As=0z A=M+As,» A=zA3,
As =Aex2+A7y2s 3 =M22s Ao=As+23) X3= azg +7w67b9+7b§’ ¥3 = Aoxs +7\48}\%:
AP =Py, NI

B=x12 3= (x1+b2)" A=+ +yz1, ¥3=x173+Aso
A23 F. B[R fh a9 By
Fon 10— 261 I 2R ERI BN 45 0T 52E (Fo ) P OCE AN i WHE (Fon) o
HHasse B FEAN1: 27 1 — 2142 <HE(Fpn) < 2m 414 214m/2,
A3 WEMmZZERIER
A31 iR
PR MZE R ANBI S, KIS, PSSO, Bl

Q=[kP=P+P+---+P.
~——

kA

A32 WEMZEZFESSEREHR

IR 2R 2 15 RIS SN ST 2RO, IR =Mk, BUREMERIRD <k < N.
HE— ZHIRITA .
BN RP, LRk = ¥ k27, k;€{0,1},

Jj=0
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i O=[kIP.
a) HQ = 0;
b) jAA— 1 FES]0PHAT »
b.1) 0 = [2]0Qs
b.2) #ik;j=1, WO =0+P;
c) Q.
=87 SRy V/; %73 .
BN P, IR R = ;Ok,zf, ki €{0,1},
it O=[kIP. j
a) W3k —HERIR AR,y - g, Fe B LR, T
b) Bek ) IR AN Sk Ky - - - kiko, AR = 1804 1;

c) BQ=P;
d) XFiMr — 1R RS 14T
d.1) 0= [2]Q;

d.2) #h =1, Hk=0, NQ=0Q+P;
d3) #h =0, Hk=1, WQ=0-P;
e) fiti Q.
VE: WA (xy), RN (x,—y) CHHEE,), 50 (xx+y) GHEFm) « 2RO AR AT LU X —iE 5.
Hik=: Wk -
WIN: BP, ILURFI Sk = gokaf, ki €{0,1},
fith: O=[kIP. ]
WEOKEr> 1,
TivH &
a) P, =P, P,=[2]P;
b) iMN1E2 ! — 115 Py = Poi g + Pos
OEj=1-1, 0=0.
ESEEN
d) ) > 0T
d.1) #k; =0, WO =[12]Q, j=j—1;
d.2) &)
d2.1) Ml j —1+1 < rHk = 15/ NERL
42.2) hy = ¥ k2
d23)0= figff+1]Q+Phj;
d2.4) Ej=t—1;
e) fiti Q.

A33 WHEMZZEREEEREMLIT
ANTFIAA KR 28 W1 £ monis SR IS S R 2 LR A6 IR AT
RA6  FIL MR & nvkie 2R

i LN T
Pis bR | FRUESHEARHR | Jacobian I i 5% AR5
— ik | 11+2M+1S 13M+2S 12M+4S
5 | 1142M+2S 8M+5S 4M+6S
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RAT  nd s EGE g ks R R

& LN NS
fissF AR | PRAEST AR KR | Jacobian il FE 5 5 AL bR
— i (a #0) | 11+2M+1S 15M+1S 15M+5S
(=t 11+2M+2S 8M+3S 5M+5S

T R MAIST R 7m A7 BRI (RIS 5. A1 SR I s 5

WL Q= [KP, WAL SO, kT Hamming AW, WIEVE— T35 - 1 A [ 1 222 4%
FIW-12K 538 55 ﬁ?ﬁ*%%zm?ﬁﬁﬁﬂéfzfﬁﬂuyméﬂmn‘:ﬁ R0y PRy POV SN o
KGRSO — LR RIS, RIS 73 T S 1R AS RS SN/ (r+ 1) — LR s &8, 3t
T LA B2 1) (r+ 1) = 2R BB S . — AW ~1/2, WG RS H NIRRT 3
A ey R, B ¥a #0, Ha =0, b—kIRIFIEH, )

ﬁﬁ—

RN B
75 5 AR BRI S A 1.511+3IM+2.51S
FRUEST AR T AR 14.5IM+61S

Jacobian N H FLALPR F I Z4E:  10IM+8IS
el Sy ook

75 ARFR N IR 5 24 1.5/1+3IM+2.51S
FRUES SEAABR T I 15.5IM+3.51S
Jacoblanﬁﬂiﬁ?fﬁ;&ﬁ_l:E’JE/J\}%F: 12.5IM+7.51S
Hik .
FEBOh Fh
PSRRI A R 1.3311+2.67IM+2.331S
FrUEST AR T IR SR 12.33IM+5.67IS

Jacobian N FE. 4 %&WTE"JE%E: 8/M+7.33IS
FeI ok e

D7 SRR T I S 2R S 1.3301+2.67IM+2.331S
Pl AR R T I SRR 13IM+3.331S
Jacoblanbﬂiﬁfa;&%TE"J SR 10IM+6.671S
Hk=:
RN B
DS AR R B FE - (I+(r+1)+27 "' -2) M+T+S)+IS
FRUEST 2 AR T I 52 % (U(r+1)+2"1-2)(13M+2S)+{(8M+5S)
Jacobian Il T4 E’éH‘TTE’J’E 5 (Ur+1)+271-2)(12M+4S)+1(4M+6S)
BRI ooy
5 AR BRI A (I+U(r+1)+27 1 -2) M+T+S)+IS
PRUESS S AR RS R I ST 4 (U(r+1)+27"1-2)(15M+18)+1(8M+3S)

Jacobian INEE S EARAR FIUE IR (U(r+1)+2"~"-2)(15M+5S)+I(5M+5S)

A4 KBHEMEZBHE R EFEE S E
A4l WHEIME BB KBS E

CENNG R M ZRE(F,), B hnff fiP € E(F,) ) Q € (P), W 11 4 2 WO H i) @ 15 1 2 B Kk e

)»
[0,n—1], 130 = [k]PKIL.
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ECDLPIAT Bk 714
e Pohlig-Hellman/7i%: WhEnR KEF 17, WHILEIREHO1Y?);
o BSGS/7ik: W 28 [0 5 A= E34 4 (nn /2) 12
e Pollard J7¥k: HkE IR N (nn/2)" /2,
o JF{TPollard Jyik: Wr kAT ALERERANEL, VLR AE IR (nn/2)' 2 /rs
o MOV-J5ik: U & M [ ith 4 A 2 AT AHALE S5t 1) ith 26 1Y ECDLPRE 21 F, 16 /N4 455 b 1) 2 00 £k
) QU H R AR EED
o S B O HORMR A X5 hEH#E (F,) = pif 2 A7 8l A& g R
ARPE )
o GHS-J7i%: R Weil I B4 AR SK g7 5k R ECh & 800 — Jo 435 B A 3] ith 2 25 1ot 2l 72,
Y ECDLP: A Ay EE A (5] i 2 25 HO0 250n) R, 1717 SR A v o A% 1R AR AV [321 fih 2 2 1500 2507 0 W 4 2
Pt SR
X T M i 2 i O B 8, H TR SR AR T IE AR RO R R AR, R R I AL I FR Rk
TR R FE () — M BGh T TR T I SORe Bk 28 1 B O B 8, A7 e 2 I v A3 55 % R Bl 0
A R =R N AT
TERE RNy, Nkt S 5 52 b 7 3k ks 1R 8 i 2 s SO ) S v R th 2

Ad42 REHMEMEHEEHEE
A4.2.1 HIMOVILTE &4

A.Menezes. T.Okamoto. S.Vanstone. G .FreyMIH.Riick ()£ 4k B0t FRIF, b ey [ ith £ 29 54
X H i) LA R Fyp (B > 1) b B RS RO B i) f, IX AN Bl 7792 UG 7EB B/INI & ST B0, K 22 Hoi 1 ith
AR XML FIMOV BT S AT R — M Hh 2 A 5 52 e A T 8t . 2 480F, LR 1] ith 2&
B 52385 2 HTMOV Bk 44 6
TERUE FIMOV B & A 2 R/, U AUERE— DMMOVE, & & A 3 SR HUF,» b 1 25 O 5] 22 /b
b5 SRR, AR AV T2 0 2k 2 H50O0) 80 1) AL ) S P — A IR B BB X Tog > 2" AR, KB > 27, ik
FEB > 27 HEBR T OB A S I ot 2 P e H
NRSVE TR th 2 RS HOZ T L HIMOV BGE S
WIAN: MOVHIB, HHCRqMFELn. nHE(F,) = pIENT, HWHE(F)ZF, ERRR k. )
e AF, DA Sl L S0 [ i 2 2 BIMOV LT A& fF, W IR A RS
w7
a) Bt =1;
b) XFi N 1EIBHAT -
b.1) &t = (¢-¢q) modn;
b.2) #ir =1, WHH “HFiR” JFEH;
o) frth “IEf” .

A4.22 HimE &R &

WL (F,) h i SAE 0, OIS, #H4E(F,) = p, WRRT HEEE (F,) o 5% 2k . N.Smart,
T.Satoh FIK. ArakiiiF ] i 7 % 550 2 e 1] Ay A2 5 36 10 4 1 B8 O 0. 90 57 9 M 2% B0t 4 P HE ()
o S U4 P TR AR S IR Tt o I IRk 2 S5O o2 i3 A2 8 1 2 B
.

T S P T AR 46 28 4 2 0 005 S 0 2 T 4

WiN: F, LW IHZEE(F,), BYN=H#E(F,).
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Widi: HEF,) WU E IMAHGR A0, W R “IE67; SR R .
a) &N = p, WHTH BRI IR .

A4.23 HEL&MHt

4 3 fPohlig-Hellman J7 i APollard J5 ¥4 (1) B iky, 6 i (K Bfrn s 202 — S A2 5 K = 4G i
SGHS JTVAI BT Fon "PIIm Y AZIEFE R KL

A5 WEIME E S ESE
A5.1  #LA

XTI 6 (F,) LR R T T8 18P = y)s A R HIDUAF A € F, BLE thx Pl
HE MR LA AR, B A

A52 F,LHEMESNERSBRESRETZ

WP=(xp, yp) it i LAEF, DRI MIZRE: 2 =3 +ax+b L—A 8, v hyp M 5AT 11 —AN ELs,
W 5 P HHxp F LU 5 2RI

HHxp MI§p PR S yp H TV T

a) AT TR a=(xp> + axp + b) modp;

b) T8 o modp V- T HB(S W %B.1.4), #HiH e “AAAET I, WIHES

o) #PIIE AT RS T9p, WEyp=p; HWEyp=p—P.

A53 P MBI &R ERSBES

BEP=(xp, yp) s i€ XAEFon LIREIRIHIZRE: y? +xy =X +ax® + b E—A . ixp =0, W45, 40;
Hixp # 0, WA gp IIcRKyp - xp AL — AN KT
HHocp R 9p Pk Ly p R 5L WTE
a) #ixp =0, Wyp = b>" (ypEbTEFon TIFF 7 HR):
b) #ixp # 0, WHAAT:
b.1) 7EFon T I TTHEP = xp +a + bxp %
b.2) FHk—MEHIT R, 57 42 =B IIIKB.1.6), FHHIE “MEALELE”, WIHRES
b.3) WAz G — A HUr s
b.d) Fiyp #£2, WEz=z+1, HLHUEFRLHAIT;
b.5) Ty = xp- 2
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Mt X B
(EREMF)
Bt H%
B.1 BREBEEE
B.1.1 BREBHPHIERIER

Wa IEHH, g/23F, o E, fREsE AR e s Fidfe . i DU MR il — kil 77 mr
DA AT FRHOE 5
BN E¥%a, WF, HUtHEg.
Wit g%
a) He=amod(g-1), fie=0, NHiH1;
b) el —BEHIK IR IEe = e, - e1eg, Htpmifre, M1;
c) Hx=g;
d) XFiMr — 1T FERI0PAT :
d.1) BHx=x%
d2) #ei=1, WEx=g-x;
e) firtix.
Hee g 5752 I(Brickell et a1.1993). (Knuth 1981).

B.1.2 FREBHMEEE

WgrtlkF, FINAEERICR, Mt Re 2 e c = IROLIE TR e, HTe=g72, HUILRA]
W FREUE S FRE, B R, gLl <g<q— 1MEEH, Mg 28 Hce, 1<c<q—1,
Hg-c=1 (modg).

WA WF, F,MEEICR.

B f@ﬁ%gil °

a) e =g 2(Z WM %EB.1.1);

b) Hithic.

TN T RO L AE %, 22 L(Knuth 1981).

B.1.3 LucasFE3I894 B

LXAY AT AL, XAY I Lucas/ PN UL, Vi FE SLanF
U=0,U =1, Mk>2, Uy=X-U_,—Y -Up_,;
Vo=2,V1 =X, Mk >20F, Vi=X Vi, =Y -Viso

b 3 VA S T S BN UV, o R R Kk, T TR S50 AT A AL T 52U, modp IV

modp.

A TRAp, BAXAY, EREHL.

#it: U modpH1V, modp.

a) HA=X?—4Y;

b) Wk IR RN Sk = Kok - kikos e IR ALk A 15

BEU=1, V=X;

d) Xfibhr — 1K BRI 0PAT

d.1) B(U,V)=((U-V)modp, ((V>*+A-U?)/2) modp);
27



d.2) #ik;=1, WEWU,V)=((X-U+V)/2) modp, (X -V+A-U)/2) modp);
e) Mt UMV,

B.14 #EEHCTHIRAKEE

WpRATFE, gRWHR0<g< pMEELL, giIFJi(mod p) /24y, 0<y<p, Hy*=g(modp).
#ig =0, WGP, Wy=0; Fg#0, WgHON2AT 7 (modp), FiyHrh—A1
TR, W5 — APt 2 p — ye
IR T DU E g A T i (modp), #A, ivEELL — AN
WA WWEHp, B 0<g<p.
Wt ARG, W — A7 modp, AN “CAFELEF TR
F]¥EL: Xp=3(modd), MIFFLEIERESw, 1if3p =4u+3.
a) 5y = ¢! modp(Z ILH{3KB.1.1);
b) 7%z = y> modp;
o) fiz=g, WHithy; S “AAEAET IR
Hik2: X p=5@mod8), HNfF/EIE S u, {if3p=28u+5.
a) 1z = g% modp(Z LIt %B.1.1);
b) #z=1 (modp), TIHy=g""" modp, Hithy, &1Lk,
¢) #z=—1 (modp), IHy=(2g-(4¢)") modp, Hithy, Zib5%;
d) frth “AEAEE IR
F]ik3: Xp=1(mod8), WIFAAEIFE®S u, ifip=28u+1,
a) BY =g;
b) A MBEHIEX, 0 <X < p;
¢) & Lucas/¥ ¥t R (LM %B.1.3): U = Uyyyy modp, V =V, modp;
d) #7V? =4Y (modp), Wity = (V/2) modp, FF# ik
e) #U modp#£1 HU modp#£p — 1, W “AfEfEVIrR”, &k,
f) & [H 2 5Rb) .

B.1.5 ok 5070 3 i oR 21

WO T HITEE, affiilife: Tr(w) =o+o2+02 +---+o2" .
Fon T —FIC K MIEIE0, —FIom Il 2. B vHEEm .
11 By T 703 HIE IR R
B = (00t -+ Cy_y)» MITr(a) =0tg D0ty S+ B0y
HiFn P e H 2 AR IR
a) BT =
b) X i 15 ]m — 19047 :

b)T =T*+0;
o) Wi THo) = T
EmREH, Mol R ato? o2 ol s
A1 B 1 ICER H 2 T IR, W32 i o 1 1 7 VA v 5
a) BT = o
b) XM 1R (m — 1) /28047

b)) T =T?;

b2 T =T>+a;

c) HrH 25T
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B.1.6 Fn b= xFEHIKER

WREF T 0, MR + 2 = BEEFR LA22Tr(B) MR, R 7 BN ERAME. #Bp =0, NI
fRFEOFT; #7B £ 0, e TFEMIME, Wz+ 12T R 1R
S55ER, M T I EE T E e AR, A, WEH—AMiE.
HIN: Foo MRRHITTRMN 4, DLRITEHEP #0.
. AAEAERE, WAooz, 2 4+z=0: S “IC” .
Bkl WIEMEERR
a) B(BoPi -+ By ) EBAIE R

b) 7o = 0;
) i1 2m-13047
c)zi=z_ 9B

d) Bz= (2021 Zm_1)s

e) itHy=22+z

f) #y=P0, Witz AW “Tom” .
k2. 2K me )RR

a) Uz = BRI (S W KB. 1.5);

b) iR y=22+2z

o fiy=Pp, Wiithz; SWEH “ I
HE3: SRR

a) et € B, T4+ 410 =1,

b) Hz=0, w=_J;

) X1 Em-1447

cl)z=22+w>1;

c2)w=w?+B;
d) #iw £ 0, W “Tof”, JF&ak,
e) itz

B.17 BHHEZHHMEE

Wpre —MNERE I W el < g <p, g modpMIF & fai/MEES Kk, fifie" =1 (modp). LA FHIL
Wik g modp I &5 Mk

AN =Ep, Blrp- 100 1E8 Sk, B gidl <g<p-

B Hhkotg modplIfy, WA “IEM”, S “H5R7.

a) fi ek 2 A 5

b) #'gf modp#1, MHIH “H5i%”, ik,

o) Xk —ANEB 1L, AT

c.l) #g modp=1, WHIH “HiR”, ik
d) ¥ “IEfR” .

B.1.8 EHEHRBMHITE
Wpie L, Bt < g < p. FIMEIEMEg modpMIFT, WAL R AEpE/NA L.
AN FZEPFHEL < g < pHIEHig.
Hid: g modplk.
a)Bb=g, j=1;
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b) b= (g-b) modp, j=j+1;
c) #b > 1, WHREID D),
d) itk = jo

B.19 R LG EENBERMIE

Wpa RZ B H T rp-1, FHRIMEIEARBF,HEAT Mocs. EVE R p RN A3
AN REPpMEERp- 1T .

Wit BEpIIB A TR #EE .

a) BENLAE g, 1<g<p;

b) 115.g modpl¥Jfrk (Z WLE%B.1.8);

o) BTARERRK, WIS BRa);

d) HitHu = g modp.

B.1.10 HEE R 1AM

wie— AN RIEEBE, FHMOERE: (Miller-Rabinf D KR & uft REOE S A 5.
BIN: KB EA— A K IE T
a) THEVAIA Eow, ifSu—1=2"w;
b) i M1 THAT 2
b.1) ZEX[A][2, u-1]F BB ML Ha;
b.2) Eb = a” modu;
b.3) #5b = 18u—1, #3520 %b.6);
b.4) XFi 12| v-13H47
b.4.1) Bb = b*> modu;
b.4.2) #b = u— 1,5 525 1%b.6);
b4.3) #ib=1, Futh “&H” &k,
b4d) s
b.5) it “EE” &L,
b.6) T
o) it “MEF L.
HEERH CAET, Wed— A8 EHEERE CMERRE, e GHEMERNT27T X
B, JEERUE KIGT, 132 0] LLZEE o

B.1.11 SE{AEMEREN

2558 — M IRBR I It s A7 IE2EECAI AN 2 KT A L Ly WIFRRR L G R o 2508 — AN IE
B rins BATAETNBED > iy R =h-v, HIEERSEL -G, MR T E . F
[iNE AR RN PR DS 8

BIN: EEERu, L 70

B AuRE BB ARy, s AL R .

A Bv=u, h=1;

b) KT IN2E 0 PHAT :

b.l) HUE A, W2 5b.3);
b.2) MBEEERVIN, JEIAAT :
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b.2.1) Bv=v/IMh=h-I;
0.2.2) £V < Fyin, WETH “ARITBIRE” I LS
b.3) F—"M;
o) FivMEFRRE, Wi AFy HZ 0k,
d) fnh “A TR .

B.2 BHRELHZHK
B.21 mAZLER

Fif(t) # OFig(r) # O/ RELAELLF, P> 2 I, e — b A7 1 R E0 A 7 380, v R 8 i v [
"2 IAd(r), CRINFERRf()Mg(t). ZIald@)FrAf () Mg(e) M KA, W hged(f(2),8(1))-
TSR (RO LA S VAN 2 1R R K A TR

AN ARE, F, EMMWAIERZ IS (1) #£0,8(1) £ 0.

it d(t)=ged(f(1),8(1))-

a) Ha(t) = f(t), b(t)=g(t)s

b) b(t) # OFf, FEIRIAT:

b.1) Ec(t) = a(t) modb(r);
b.2) Ea(t) = b(1);
b.3) Eb(t) = c(t);
¢) Bouta(r) M E R BT thoa(r).

B.22 B EARAAZ R ER, PIRAGKE

Wf() R EmIRATTAZ I, W () AR T m AR . R BLT PR 50925 0] 4 2850 o
—MR.

BN B EmRARTAZTRL(), Bk
B f(OTEERPI— MR,
a) Eg(t) = f(1):
b) Mdeg(g)> 1], TEIAHAT:

b.1) FENLER U € Fons

b.2) Ec(t) = ut;

b.3) XFi 1 Em- 13047 :

b.3.1) ¢(t) = (c(t)* +ut) modg(t);

b.4) Eh(r) = ged(c(1),8())s

b.5) #7h(t) & H, Bl deg(g)=deg(h), Wi [HI2DEKD.1);

b.6) #72deg(h)>deg(g), WIHEg(t)=¢g(t)/h(t); N, Eg(t) = h(t);
c) Hittig(0).
e B2 WIS H B TR AT

B.2.3 Ephitik

YRy s DL RAER, FPRA (2 DX S BRI B AIB,, T I SRVE A 7E 3B B, )b 47 4%
e
a) X f(t) 2B 2 ik, .
a.l) #iB R 2 AL, #f() LR EmkZtk 2 ;
a2) BB R IEEL, Bf@) ="+ '+ 141,
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a.3) BRI R IEMEL, Wf(n)= Y ¢,
0<j<m
m—j<m+j

Hha, bl IR a=Yu2 b =Y w2, Wa=<bRAESFIEWL #WHuw <w;
a.d) BB RAT > 311 e R,

ad ) Ep=T m+1;

a.4.2) A p Y A T 1 5 u(Z LI 3% B.1.9);

a.4.3) Xk 1B mPHAT -
T-1 2kuimi wr e
e = 2OeXp( ) ik AT
=
a.4.4) T 2 I

o) = 1 (-0
(I g () IRBONEEE. )
a.4.5) it f (1) = g(t) mod2.
B8 KITH LU R A Bt g (1) R — D R EURFF— 8. T8RRI A, Xt
RS TSR B R TP i 22 6 20N T 172
b) B AR B f (1) IHR o (vl Bad B .2.29 Y AT )

) AT/ T 5 b
Yo,0 Yoi 0 Yom-1
C Yl.,o Yl..,l : ’Yl,r.n—l ,
’mel,() ’mel.l ’mel,mfl
Her ity ity e SR

c.1) #HByse 2 W, MAHXTB,A:
1= (YooYo1 " Yom—1)3
Y= (Y1.0Y11 " Yim-1)s
Y = (V20V21 - Yomn-1)s
Y= ('Ym—lﬁO’Ym—l,l "'Vm—l,m—1>°
GlLict AR W H T By 8 iy, )
c.2) HBy 2 EMIECRIIT>1), WA TB

Y= (YooYo.1 " Yom—1)>
Y= (VoY1 Yim—1)s
Y= (Yo0Yar - Yom-1)
'Yzmil:Wm—l,o'Ym—l.l "'Ym—l,m—l) o
(U TS AN BT SRy~ 5 43 20350y o )

d) &N ICHEADS T B IER S Z (BoBr - - Brn_y)» WIEHIN T B RN

(a0t -+ 1) = (BoPr -+ BT
A N ITCEAN T B IR IR 2 (00 -+ Oy 1) JUEANS T B RIS A
(BoBi+++Bu_y) = Qo0 -+ 0ty )T,
HAP T RORT AR5
8
BEB & Fs 2T, HIRZINS + 2+ 1, By B IR IE S, WA f () =5 +* +2 41+
L, f(O)MAFBI— M Ay=(01100), 1
vy=(01100),

¥ = (11010),
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¥ = (00011),
P = (00101)

S O =
—_— = O =
O = = e
—_— = O

0
1
HEr=4< 0
0

—_ = = e
—_ = O O

—_

1 0 0 1 1 1
FMHNT T B IR 7R HA=(11001), JUAKHXTFB, KRR Z&: (00011)=(11001)I;
MR T B IR HA=(10110), AN T B, IR R A&: (11000)=(10110)T',

B.24 B EZIMA AL

W f(x)2F B2, R T 502 mT DU oA U f (x) AN o] 291
WA B EMZIIKf(x),
Wil AR EATZY, W “IER” s AL frl ek .
a) Hd =deg(f(x));
b) Eu(x) = x;
o) MiM1E]|d /2 | AT
c.1) Bu(x) = u(x)? modf(x);
c.2) Hg(x) = ged(u(x) +x, f(x))s
c.3) #ig(x) # 1, MAH “HR” HZ1k;
d) ¥t “IEET .

B.3 #EIM&EE X
B.3.1 HEMZEMEITE

DS = 1 o i NSO = W S e o e s E s = <0 R TIPS S I 1 = RV Q7 o TR S
A SEASLVEMSatoh§% . IC T VS B ith S 1) 7 41 i ik 2 W(Lehmann et al. 1994). ( Miiller 1995).
(Satoh 2000). (Satoh 2002). (Satoh et al. 2003). (Schoof 1985)F1(Schoof 1995).

B3.2 MWHEMZ LT
2 A PR R 2, R T SRR T A RO R i 2 AT AN R T I AT

B.3.2.1  F, LIAH I dh £k

WA Z¥p, F, b—%WRAMLERNZHa,b.
Wit: EE—AEELEITE A
a) ERFEHLEE S x, 0<x< p;
b) Ea =(x’+ax+b) modp;
c) #rou=0, NI (x,0)FF 21k
d) Ko modp )~V M (2 DL 3 B.1.4);
e) #i bR e “AFAET TR, AR A BRa);
N, PR Sy, 0<y<p, Hy?>=a (modp);
f) i (x,y) -
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B.3.2.2  Fo. FIIHHIR fh£k

BIN: It ., B EIGE MZER Z4a,b.

fWith: EL—MEELT A

a) 1EF H L BEA L IT Fx;

b) #ix =0, (0,67 ) I LS

¢) Bo=x>+ax’+b;

d) #7a=0, Nt (x,0)FF &1k

e) Hp=x"2ua;

) Kz, 42 +z=p (ZWIHHXB.1.6);

o) AL IRO M M, WEREIEERa); W), RO S s

h) By=x-z;
i) i (x,y) o
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C.1

C.2 F,LiE ik

M HRE T RE N : 2 =X +ax+b
~IL: F,-1921H14;

C3

—REK

Mt x

C

(FERHEMR)
ith £ 7~ 5

FERUPR S A ITAT (L3 A6 E IR s, Acd i, Al &AL .

=Hp:

BDB6F4FE 3ESB1IDSE ODASCOD4

ZHa:

BBS8ESESF BC115E13 9FE6A814

FHb:

1854BEBD C31B21B7 AEFCS80AB
G = (x,y), HBrid hn.

é@$ﬁx:

4AD5F704 8DE709AD 51236DE6

é@ﬁﬁy:

02BB3A02 D4AAADAC AE24817A

Mrn:

BDB6FA4FE 3ES8BIDY9E ODA8COD4
B2: F,-256 12

#=Hp:

8542D69E 4C044F18 E8B92435

FHa:

787968B4 FA32C3FD 2417842E

FHb:

63E4C6D3 B23B0C84 9CF84241
FHG = (x,y), HHrid An.

QéEﬁx:

421DEBD6 1B62EAB6 746434EB

é%%ﬁy:

0680512B CBB42C07 D47349D2

B

8542D69E 4C044F18 E8B92435

Fyn L1845 2%

6F4C318C

FE48AAAL

OECD10D5

5E4D4B48

4CA3A1BO

0FC96219

BF6FFT7DE

73BBFEFF

484BFE48

C3CC315E

153B70C4

BEF6FF7DD

MR TR : v +xy=x+ax> +b

I3 Fon-193 12k
eI A e 2 I A1 a1
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EFE4AFE3

FOADA1AA

B1B3308E

2C836DC6

14B52704

S5DFAE76F

45728391

2F3C848B

F61D59A5

32220B3B

E5D7FDFEC

29772063

B6B8551F

5DF 91985

6DBF11C1

E4106640

32DB27D2

56564677

5C45517D

6831D7EQ

B16BA0GE

ADD50BDC

BFA36EAL

0485628D

722EDB8B

EC65228B

6E12D1DA

4C4E6C14

A85841B9

S5AET4EE7

08F1DFC3

3937E498

27C5249A

7FEDD43D

E46E09A2

C32E79B7



FHa: 0

EXUE

00 2FE22037 B624DBEB
H G = (x,y), HFrdhn.
A KR

00 D78D47E8 5C936440
Ak ry:

00 615B9E98 A31B7B2F

Mrn:

C4C618E1 3FD998B1 A18E1EEO DO5C46FB

71BC1C21 2CF994E4 D21293AA D8060A84

DDEEECB7 6B5D8755 86293725 FI9D2FCOC

80000000 00000000 00000000 43ES885C 46BF45D8 CSEBF3AL

ﬂ——\‘g“4: Fz/u -257 HH ﬁ

A R A T x4 1

FHla: 0

RHb:

00 E78BCD09 746C2023
G = (x,y), HFHd n.
A b

00 CDBOCA7F 1E6B0441
Ak Fry:

01 3DE74DA6 5951C4D7

Mrn:

78ATET2B 12BCE002 66B9627E CBOB5A25 367AD1AD 4CC6242B

F658343F 4B10297C OEF9B649 1082400A 62ET7A748 5735FADD

6DC89220 D5F7777A 611B1C38 BAE260B1 75951DC8 060C2B3E

TFFFFFFF FFFFFFFF FFFFFFFE FFFFFFFE BC972CF7 E6B6F900 945B3C6A 0OCF6161D
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Mt % D
(ERHEMTF)
B[R th £k 12 S S PE N 4 B B 38 E

D.1  #HE & TR S BRI HIBEHLE X
D.1.1 F, EHEI #7712 S BRI BIBEHL A R

J731:

WIN: BB,

Hith: LLHFHRSEED JF, PG Ea,b.

a) (TR IE K 2/ 19211 LR R SEED;

b) W5 H = Hys(SEED), HHICH = (hass,hosa, -+ ,ho)s
c) BR = %hizi;

d) Br= E?‘nodp;

e) (ERIEFEF, P JC R ab, flir-b* =a’ (modp);
f) 47 (4a’ +27b*) modp=0, WL ¥Ka);

o) Ik MIF, LI ZEAE: y* =x° +ax+b;
h) i (SEED, a,b).

77 A 2:

WIN: BB .

#itl: LAFHRSEED KF, Tt Ea,b.

a) (L EIE P /0 N 19210 LR HR SEED:;

b) W57 H = Hyss(SEED), HHICH = (hass,hosa, -+, ho)s
O HR= Y h2'

d) Er= lR:(I)IIOdp;

e) Bb=r;

£) HUF, T IR 78 2R ahy ] 5 {E s

) 77 (4a® +27b%) modp=0, N Ha);

h) ik HE M E, ERIAGE MEAE: y* =X +ax+b;
i) %I (SEED, a,b) .

D.1.2 B LiE 57512 S E A IRE LA A

BN BB =27, EnZAMZ I (x) =x"+ fr X" o+ o+ fix+ fo(iP f € B,
i=0,1,---,m—1)s

Wili: LR HSEED M Fo PRI K a, b

a) (TRGIERE 2 D192 LW RF K 1 LU s B SEED;;

b) WWHH = Hys(SEED), HCH = (hoss, hosa, -+ ,ho)s

) #ii>256, Shi=1, BHEHRHH = (hy_,hys, - ho)> bHEHHNT N Fy R G E

d) #b =0, W ILHKa);

e) Wah Fon TR ICE s

f) Pk o EEIRGIRIMMZNE: y* +xy = +ax® +b;

) ¥ttt (SEED, a,b).
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D2 WEMZ%FESHHEIE
D.2.1 F, EEI#h %75 2 S HH K

ENE

HiN: LLHFHRSEED ) F, PG Ha,b.

it WMASE R 8RR .

a) WWHH' = Hys(SEED), JFicH' = (hass,hasa, -+ ,ho)s
b) ER = %hizi;

c) Hr = I?Ornodp;

d) #5r -b* = a® (modp), W “HR”; AW “IeR” .
77 A 2:

HN: LLEFERSEED JF, PG ED.

it WMASE AR BCCRR .

a) WWHH' = Hase(SEED), IFICH' = (hass,hasa, -+ ,ho)s
b) BR = ¥ b2

c) Br = Il€7Omodp:

d) £ =b, W “HR7: SN R .

D22 B LifEM& GRS HREIE

HIN: R HBRSEED K PTG ED.

Wi MASE AR 8RR .

a) W H' = Hys6(SEED), FFICH' = (hyss, hasa, -+ 1 ho)s

b) #7i > 256, &hi=1, BHWRFHHHA = (hy i, ho)s b SHH XN Fn 02
o) b =b, WiEH “HRs B <R .

Vs ARB Sr I) BR $ Hs6 ()2 i HH K 256 LRI B R A v 1 5K
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— 7 B3 A ] b 2 A RIS SR R o PRAT Hete s HILR Ly S AR AT 1T 5

FEZAE RIsS, O A% R e R, SR K ) i ABUPR DA A0 53] £ 2 TG 44 i) At
LA E AP E I T R I NME £ .

H A R A AEAR B SE R IR B ISR AR ik o 5 KB i i) 3B A PR 2 T
X ECR REATLE W I st 2 120 O ) e (R SRAR ML ZERAT 2 . DA, ZEMTR) 2 A RERE RN, AT h
ASHR IR T He T I it 2 R 2052840 L

AT A

I



Sl\,{IhZJIi[{ﬁHZ‘,%Q:\jEfE’%%*}
F2ERSy: HEZERE L

1 SEH

AR WE T SM2MGIR il 2 28 Y3 SE B 7 8 44 50k, BRI &4 A R SR MR 5,
gt T HUT A SRR S LA Y AR o

AT G 38 T v DB e N2 o (R B A6 A4 RN, ATl A2 22 Aol i S FH 1) B 3 DA GIE AN B30 e 4
PEy FSCTER 2 Aok RN, ASER I3 IA W] 04 22 4™ i A R R I b RBOR (R bt 5E A7 DL R bR
W27, P i E e AR

2 EHsI A H

N BUSCA R IR) A A R A 2 5 T R AR 23 1R e MUAEE H IS ISCrE, LRt A B A i)
B ORI R A D BEIT R ANE I TAER 7y, AR1, Sl AR AR AN E 2338 e s (145 5 ot
FURAT A IR LSO I d BT hRAS o FLAE AN HIUIR 5 I RSO, s oA & A0

SM2AHIE e A YIS0k 0180 sr: B

3 KRiBFEX

NAUARTEFN E SGE T AH T
31
HF%4  digital signature
B DA E R BT i) — S, Bl el BT T A AR R A R, 2 T I SR AR

a)  HHERIEA
b)  HR SEFE A BB E 5
o) ZAHEATHU I LRAE .
[ANSI X9.63-2001]
3.2
JHE  message
AR EA BRAC L (1) LA R
[ISO/IEC 15946-4 3.7]
3.3
K&ZiEE  signed message
Y S BL RO S 2544 38 70 BT 20 s ) — 41 280k e
[ISO/IEC 15946-4 3.14]
34
Wi key
e R EBUs H I — NS48, BT
a) N R A
b) AP AL R
o) HTA A S UE.
[ANSI X9.63-2001]
3.5



3.6

3.7

3.8

3.9

FA$H  private key
FEARXR AR A AT, SR A CORFF. SV SR A B FnTE ) — R 9.
[ISO/IEC 15946-3 3.24]

%A public key
FEAEXTRREE ARSI, SAR ) —Mra] LA TFI 3 5,
[ISO/IEC 15946-3 3.25]

ERE signature key
TER R840 G R (2844 28 1 T BRI 35 Al 0, RN 2544 35 (AL ).
[ISO/IEC 15946-2 3.1.7]

BEHLEF%] random number sequence
ey A IR SN e TR 00T # TG IR HERT ) — M.
[TOCT P 34.10-2001 3.1.7]

=R %] hash function

P — AN LA FR IS DA — AN ] 5 B LR B TR pR 0 12 R 50 A2 G P o

a) X TAEEGEN i, ZEHBHX N, ErHE EREATTATI

b) M TAEES A, LB AR S — N, B E ERATAT R,
e VPR ATAT AR T BRI 22 A FE SR IER B

[ISO/IEC 15946-2 3.1.3]

3.10

Zv %18 hash value
A% PR BUVE 4570 B i R ER R £
[ISO/IEC 15946-2 3.1.2]

3.11

KRAEMIITE signature process
BN ES BREPNMR 2 KRGS, I BB
[ISO/IEC 15946-2 3.1.8]

3.12

A% non-repudiation
UE =B E s D R A MRE T, UAE G AR A —shEa ditf.
[ISO/IEC 13888-1]

3.13

4

A[##5)#RI2  distinguishing identifier
A DTG SO — SR 5 43 1A IR
[ISO/IEC 15946-3 3.9]
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NI EH T AR )
AB: (I AYPIEM RGP
a,b: FyPocss, efiE SCF, B — Ml thZE.
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da: H P AR,

E(F,)): F, FWEMZE ()G A 8 S (aR Ly T o)A 4R 5.

e: RH AR RAE R T R M R A

e IR R R B T B MY I A

Fy: 85N om0 BRI

G: HHEMZr— MR, LB A 24

H,(): HEIEASE Jgv LR 1) 3 2% 22 R 4L

IDs: H P ARATHEI BRI,

M: FF2 4000

M’ AFREN Ee

modn: Finiz®. I, 23mod7=2.

n: FGHIB (nEHE(F,) K T).

O: MHE M2 B —AMEFER AL FROVICTT I sl i, A2 M 1 it Ze Iyt (0 FA7 e
Pa: AT A,

q: HIE,hoTERMEH.

x|y x5yRIPHE, b, yal DU ERg a1 H

Za: KTHPARATHERRS S WE 8 RESERH AR A E.
(r,s): KILINZES.

(r',s): WRILEL,

(K1P: R ZE b PlkfEs, BY, [KIP=P+ P+ ---+ P, kKZEIEEHL.
N

k7l

[xy]: RFEREE T x H/NF a8 Ty 5 45

[x]: TpR%L, KT Txm/NES. Fll, [7]=7, [8.3]=9.
lx]: JRRREL, N TEEE T m K. wl, [7]=7, [8.3]=8.
#E(F,): E(F,) b riff%cH, FOAMEE MZEF,) b

5 HFrFasEk

51 20N

B4 S — NS BB A R4, IR — AN S T A I . A4
FH— AN AR —AR, KRS %4, RiEE IS4 E N ATIRIES 4. 84 0L
SRR 2 R, AR AR o MON T (f 5 Z o R MO BEAT FE G RS0 ERL AR 2 i, P 5
5 R RO T (1087 Z A RNAIE T8 L M) HEAT TR 45

52 WEMERRESH

M 150 2 R 8 2 MO A AT BRI, I R g (i g=2m 1), 3 AL T 3 R Rk AR IR A 2940 22 12X
SE S R E(Fy) BT RERIN AN G Ras beFys E(Fy) LR RG=(26.y6) (G£0), PaeMyq L F, '
P TEER: GIIFT L E T LI (n AR P 1 h5E).

At 15 i 2 22 G 2 B0 S LA N B A SCAC SR 198 3 S5 5B IR L E

53 HAPRZHEXT

I AR YIS WA R dA AP Pa=[d 41G= (2 4,y4)-
P B R B AR A A BRI S AT B AR SO 1R 73 S 6 5 AL AE o

3



54 HHENERE

54.1 #hA
FEATR I BLSE UMY 1 2 7 25 40 Sk b, W0 e BIPIIAH B pR A S A 2% 2% R A0 B L AR 28

o

542 ZRZuEERE

ASHR 73 L AE A P [ S e B i v R B A 2 R 0, I SMIB S i 2k ik B

543 PBEHEAERSE
AT S e A8 T ) s R A R v O BE R LB R A 2

55 AREEER

TER A H I T ARAKSE Ky entlen A LERF AT HEAARIRID 45 ICENTL a2 13 entlen o e e

11135 (14 P9

AP, AEASTR o RUE R 1 fth 2 80y 2 4 Fidh, 844 B ARk A 8 2 ] S A 2k R e

HORIFH P A RBEE Z 40 FUASCARFE 1R 3 4.2.5F14.2.445 HIOANTT, KMl g i fE 5 e be G

LY A Te

Yo MPARIAE Rz Ay ya RIS EHN LURF HS, Za=Hos6(ENTLA || IDA |l a || b || zc ||

Yo |l za || ya)e

6 HFEZMERBARARE

6.1 BEBEWEREE
YRR 4 MM, T RIS M IS4 (), M40 2 O P AT SZBL LA 2 B

Al:
A2:
A3:
A4

AS5:
Ab6:
A7:

BM=Z, || M;

Wie = H (M), H%ASCAE1B04.2.3504.2. 245 HY A0 5 4 o FR B0 21 R A e )y e
FHBENLECR A28 7= HEBEN LK €[1,n-1];

PRI 26 2 (21,y1)=1K1G,  FEARSCAR SV 7042745 H (P 4115 Ky 1R B0 8 0 4 4 o

Wi r=(e+x1) modn, F7r=08%r+k=nljiZ[0]A3;
s =(14+da)" - (k—7r-ds)) modn, #s=0N}iR[IA3;
FEAR SO 534 2145 RO K, sPOBAR R R 3 75, THEM B4 A (r,s)s

e BOP ARG RE RG] 2 LI % A,



6.2 HWFXRERELZRE

AP A G EE
(WA M RASHL Zas M« Pa~ dy)

A
B BM=ZM

Ni

A
%25 iMe=H(M)

v

B30 RN kE[1,n-1] [

A 4

AW THERGE S (x, y,) = (k]G

A 4
54 WHH r=(e+x)modn

i

ek s =((1+d,) " e(k—red,))modn

i

s=07?

7

BT WERTEA (r,s)

y
St EM BT84 (r )

El HFEBEREZRE
7 BFFRAMEIERZRRR

71 HFZAMEIEEZ

N T RGBT B M R A2 A, Y, AR NRIEE I P BN SEBL L N i 5D %

Bl: F3r’ e[1n-11EE AL, ALK E A I 5

B2: fi%is’ €[1,n-11E15 s, 5 AN WK UEANE I 5

B3: M =Z, | M

Bd: e = H (M), $5&ASSCARE 13454.2.3F04.2.245 T 415 H¢! 1) s S A6 45 1y 380

BS: AR XA ERIT4.2.225 AN 'y s B R B R4 0 385, TH 5t = (' + s') modn,
Fit =0, WEUEAIE L

B6: AR M4 mi(a), y)=[s"]G + [t] Pas



B7: $LASCAEHR 342,725 H (KA1 (B R0 00 345, TR = (¢/ + o) modn, fa
Ry R=r"Je A5 AL, A7 O MRAIEE R s 5 WS A L.
T WERZAAZ T AP I RIZ$BAE, S0k A AR AT, B84 e R 7R 1) 2 IR %A

72 HFEERAWIERZXRE

I B as ks
(MM RESH, 2, P M\ (1',5")

b R r e [ln—1] A5 SO

)
=

2 K s e[Ln—1] & por

=
R

W3 BM =Z, || M

A
WAk Wie =H,(M )

A
#50: HHt=0"+s)Ymodn

t=07? >

7

560 T T
(x1, ) =[s'lG +[t]P,

v
74 WHR=(¢'+x))modn

A r v
KruEas s RriE ANt

E2 HFrEAMEELRE



Al

A2

—BER

Mt x

A

(FERHEMR)
BFEBZSWIETRBE

AMESRE] (SMB3F RSB IE) 45 A2 B2 R L R AR BEN T 20 I R LR A
HRASE R 256 LEAF(KIZ B, C 0 Hase()e
AHER A AT 6IE RIS, Zei e, A ARz,

AW, T EKHASCHgnhS.

BWH AR 4y /& ALICE123@YAHOO.COM. HASCIZwSitID 4:

414C 49434531 32334059 41484F4F 2E434F4D., ENTL,=0090.

F, E BBl S T 5

MR T RER: v> =23 +ax + b
i1 F,-256

#Hp:

8542D69E 4C044F18 E8B92435
#Ha:

787968B4 FA32C3FD 2417842E
FHb:

63E4C6D3 B23B0C84 9CF84241
HMG=(zgyc), HBrid An.
Mrbrae:

421DEBD6 1B62EAB6 746434EB
M FRyc:

0680512B CBB42C07 D47349D2
Mrn:

8542D69E 4C044F18 E8B92435
REZE 4 IH B M . message digest
FHd 4

128B2FA8 BD433C6C 068C8D80
NHPs=(x 4,y4):

MAFRT 4«

OAE4C779 8AAOF119 471BEE11l
é@$%yA:

7C0240F8 8F1CD4E1 6352A73C

WA Za=H56(ENTLa || IDA | a || b || 2 || ye | @a |l ya)-

Zax

BEF6FF7DE

73BBFEFF

484BFE48

C3CC315E

153B70C4

BEF6FF7DD

3DFF7979

825BE462

17B7F16F

45728391

2F3C848B

F61D59A5

32220B3B

ES5D7FDFC

29772063

2A519A55

02BB79E2

07353E53

F4A38489 E32B45B6 F876E3AC 2168CA39 2362DCSF

ZEZELEHNEXE:
M=Z, | M:

F4A38489 E32B45B6 F876E3AC 2168CA39 2362DCSF

6D657373 61676520 64696765

7374

5C45517D

6831D7EQ

B16BA0GE

ADD50BDC

BFA36EAL

0485628D

171B1B65

A5844495

Al76D684

23459C1D

23459C1D

722EDBS8B

EC65228B

6E12D1DA

4C4E6C14

A85841B9

S5AET74EE7

0C23661D

E97CO4FF

A9FEQOCG6B

1146FC3D

1146FC3D

O8F1DFC3

3937E498

27C5249A

TFEDD43D

E46E09A2

C32E79B7

15897263

4DF2548A

B798E857

BFB7BCI9A

BEFB7BCI9A



B A R Bl e=Hos6(M):
B524F552 CD82B8B0O 28476E00
FE R AL £k

6CB28D99 385C175C 94F94E93
VA R 2 55 (1,00)=[K) G-

ALY TR

110FCDA5 7615705D 5E7B9324
ARy, :

1C65D68A 4A08601D F24B431E
1 r=(e+2,) modn:

40F1EC59 F793D9F4 9EO9DCEF
(1+ds) "

79BFCF30 52C80DA7 B939E0C6

5C377FB1

4817663F

AC4B856D

OCAB4EBE

49130D41

914A18CB

WhEs = (14da) ™" - (k =7+ da)) modn:

6FC6DAC3 2C5D5CF1 0C77DFB2
HIEMMZEL N (r,s):

fHr:

40F1EC59 F793D9F4 9EO9DCEF
{is:

6FC6DAC3 2C5D5CF1 0C77DFB2
WIS T EPEEKE:
B R e = HQSG(M/):
B524F552 CD82B8B0O 28476E00
& t=(r"+s") modn:

2B75F07E D7ECE7CC C1C8986B
THEMIE 2k s (2, yo)=[s']G
ABFR )

7DEACESF D121BC38 5A3C6317
AABRY:

2E49D5E5 279E5FA9 1E71FDS8F
TR 2 55 (20, yho)=[11Pa:

A bR, :

1657FA75 BF2ADCDC 3Cl1F6CFO
ARy

19F0115F 21E16D2F 5C3A485F

OF7C2EB6

49130D41

OF7C2EB6

5C377FB1

991F441A

249F413D

693A64A3

5AB7B45E

8575A128

THELMRIE 2 55 (2, o/1)=[8"]G + [t] Pa:

LUy

110FCDAS 7615705D 5E7B9324
A bRy -

1C65D68A 4A08601D F24B431E
AR = (¢/ + 2)) modn:
40F1EC59 F793D9F4 9EQ9DCEF

AC4B856D

OCAB4EBE

49130D41

9A8TEGFC

Cl176D925

23E6D918

084772B3

94F79FB1

B2D96D85

67A45787

94F79FB1

67A45787

9AB8TEGFC

D324D6D6

28C17291

C4A94611

04D3ACBE

BBCDDF'80

23E6D918

084772B3

94F79FB1

682D48BB

DD72B727

8B2AE477

817E8581

EED2CAAS

55256E83

2FBO9ECS

EED2CAAS

2FBO9ECS

682D48BB

19FEQ06DD

A60DFD83

15A4FC9D

8E4085CF

296A62F6

8B2AE477

817E8581

EED2CAAS

5D42E3D9

260DBAAE

59514657

1A8510B2

5BACDB49

122743A7

6327A67E

5BACDB49

6327A67E

5D42E3D9

63ED32EQ

B835A453

79F34EDC

A669CB25

AC2EB842

59514657

1A8510B2

S5BACDB49

B9EFFE76

1FB2F96F

CE25D112

DF7ECALA

C4E755D1

D4F5F956

C7DEEBE7

C4E755D1

C7DEEBE7

BI9EFFET6

Cc997cCc801

92D22B0A

8BDDEBDO

64F17A9F

DDO58E50

CE25D112

DF7ECALA

C4E755D1



A3 Fn. FHIHEMHEZHFTESR

WA TR . v + 2y = 2® +az® + b

2. Fyn-257

A2 A 27 + 212 41

F#a: 0

EX LR

00 E78BCD0Y9 746C2023 78ATET72B 12BCE002 66B9627E CBOB5A25 367AD1AD 4CC6242B
FERG=(zc.yc), HBrid hn.

MrFRT G

00 CDBY9CATF 1E6B0441 F658343F 4B10297C OEF9B649 1082400A 62ET7A748 5735FADD
MFrye:

01 3DE74DA6 5951C4D7 6DC89220 D5S5F7777A 611B1C38 BAE260B1 75951DC8 060C2B3E
Krn:

TFFFFFFF FFFFFFFF FFFFFFFF FEFFFFFFEF BC972CEF7 E6B6F900 945B3C6A 0OCF6161D
REZEZ IS ELM : message digest

FAHd 4

771EF3DB FES5F1CDC 32B9C572 93047619 1998B2BF 7CB981D7 F5B39202 645F0931
ANHPA=(2 4,y4):

LY TN

01 65961645 281A8626 607B917F 657D7E93 82F1EA5C D931F40F 6627F357 542653B2
MAFRy A2

01 68652213 0OD590FB8 DE635D8F CA715CC6 BF3D0O5BE F3F75DA5 D5434544 48166612
BN Za=Hos6(ENTLa | IDa |l a || b ]| 26 || ya || 2a [l ya)-

Zy:

26352AF8 2EC19F20 7BBC6F94 74E11E90 CEOF7DDA CEO3B27F 801817E8 97A81FD5
EARTBEHRHEXE:

W=7, | M:

26352AF8 2EC19F20 7BBC6F94 74E11E90 CEOF7DDA CEO3B27F 801817E8 97A81FD5
6D657373 61676520 64696765 7374

BN s 1 bR fH e=Hos(M):

AD673CBD A3114171 29A9EAAS FI9AB1AAl 633AD477 18A84DFD 46Cl7C6F AOAA3B12

P E Rk

36CD79FC 8E24B735 T7A8AT7B4A 46D454C3 97703D64 98158C60 5399B341 ADA186D6
TR M 26 55 (21,y1)=[k]G:

MRy s

00 3FD87D69 47A15F94 25B32EDD 39381ADF DS5E71CD4 BB357E3C 6A6E0397 EEATCD66
/ﬂé*ﬂ?ylz

00 80771114 6D73951FE 9EB373A6 58214054 B7B56D1D 50B4CD6E B32ED387 AG5AAGA2
5 r=(e+x,) modn:

6D3FBA26 EAB2A105 4F5D1983 32E33581 7C8AC453 ED26D339 1CD4439D 825BF25B
(1+da)" "

73AF2954 FO951A9DF F5B4C8F7 119DAA1C 230C9BAD E60568D0 5BC3F432 1E1F4260
WHs=((1+4+ds) ' (k—7-da)) modn:

3124C568 8DY95FO0A1l 0252A9BE DO33BEC8 4439DA38 4621B6D6 FADT77F94 BT74A9556
9



TH IR M2 ) (r,s):

fHir:

6D3FBA26 EAB2A105 4F5D1983 32E33581
{Hs:

3124C568 8D95FO0A1l 0252A9BE DO33BECS
BIERTSEPHAXAE:

BN A2 R e = stﬁ(ﬁl):

AD673CBD A3114171 29A9EAAS5 FO9AB1AAl
5 t=(r"+s") modn:

1E647F8F 784891A6 51AFC342 0316F44A
THEA I Hh 2 5 (), y))=[s'] G

ABFR -

00 252CF6B6 3A044FCE 553EAA77 3E1E9264 44EODAAL
AABRY:

00 776F3C5D B3A0D312 9EAE44E0 21C28667 92E4264B
THENAIA M2 25 () 0,yh0)=[t]1Pa

LY

00 O7DA3F04 OEFB9C28 1BE107EC C389F56F E76A680B
ARy

01 7BA2845D C65945C3 D48926C7 0C953A1A F29CE2E1
TS 10 e 5 oE SR 1E i 2k (2, y))=[s"]G + [t] Pa:

LUy

00 3FD87D69 47A15F94 25B32EDD 39381ADF D5SE71CD4
A bRy -

00 80771114 6D73951E 9EB373A6 58214054 B7B56D1D
WHR = (¢ + 2)) modn:

T7C8AC453

4439DA38

633AD477

042D7194

0E4B8873

EIBEEBCA

B5FDEE1D

9ATEEE6B

BB357E3C

50B4CD6E

89D11552

3B8159DC

D554DC11

E0269FB4

6A6E0397

B32ED387

ED26D339 1CD4439D 825BF25B

4621B6D6 FAD77F94 B74A9556

18A84DFD 46C1l7C6F AOAA3B12

4C91910F 835086C8 2CB07194

EA6418F7

A382653A

EB477C88

803CA68B

EEA7CD66

A65AA6A2

6D3FBA26 EAB2A105 4F5D1983 32E33581 7C8AC453 ED26D339 1CD4439D 825BF25B

10
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R 101
| R T P 1
D TR T T TR« - e et e 1
T N 72 < 1 e 1
R 2
5 BEVES RGBT - 3
T T =3 3
52 BT ZZEB L - oo e 3
5.3 T B i - e 3
54 BRI - o 3
S54RI e 3

542 R R B 4

5.4.3 B R BRI - o 4

544 BENLBU RS - 4

5.5 B e 4

6 AT TP DT TR - - - - o oo oo 4
6.1 AT T oo 4
6.2 B AT B T I « v et 6
A (FERLPEB 35 BB oo .
Al R e e 7
A2 F, BRI A B BIAT DI et 7
A3 B FRRRI N B AT - oo 11



Hil

CSM2AIE] Hh Ze A~ PR RHIED 70 4 DA B2 -
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51
P 19 I T

it

2] sty 2 (1 25 FOnS K ) it

N.KoblitzF1V.MillerfE 1985444 H A 37 M $g HUFH A 7] Hh 2 N F T A BHE0 R 45, MR 2k A B %0
— R TAT BRIV T (K e iz 55, A [ B 2k 22 005 038 SR Rl — 1 FL 1) R B

— 7 B3 A ] b 2 A RIS SR R o PRAT Hete s HILR Ly S AR AT 1T 5

FEZAE RIsS, O A% R e R, SR K ) i ABUPR DA A0 53] £ 2 TG 44 i) At
LA E AP E I T R I NME £ .

H A R A AEAR B SE R IR B ISR AR ik o 5 KB i i) 3B A PR 2 T
X ECR REATLE W I st 2 120 O ) e (R SRAR ML ZERAT 2 . DA, ZEMTR) 2 A RERE RN, AT h
ASHR IR T T I it 2 ) B A S

AT el

I



SM24H5 (R ih 2k 23 A B AL B I
3R BN

1 EHE

AHB IS HUSE T SM2AM [ iih 2 23 B8 A5 SR A s B AT DS, F 4 T 88 AR 55 ik s 1) S AR
LA o

AR 2338 T 10 P e B S D P A A, R AR A XU 20 P AT 3k = A R i I R
THEARIC A U5 LR g A s ] (s DD o [N, A ) o 24 wh A2 P i 1
P BB bR AEE AL UL RARHEIL I 2%, S v 24 i IO TR 1 S LR AR

2 EHsI A H

N BUSCA R IR) A A R A 2 5 T R AR 23 1R e MUAEE H IS ISCrE, LRt A B A i)
B ORI R A D BEIT R ANE I TAER 7y, AR1, Sl AR AR AN E 2338 e s (145 5 ot
FURAT A IR LSO I d BT hRAS o FLAE AN HIUIR 5 I RSO, s oA & A0

SM2AHIE e A YIS0k 0180 sr: B

3 KRiBFEX

I HIARERN E SGE T AR o
3.1
W key
e R BIs H I — NS48, BT
a) I B AL
b) R AILERL
c) A A R EE .
[ANSI X9.63-2001]
3.2
¥R key exchange
T AR SR 2 ) 22 A gt 3 — AN S 2 3 B 1 P R i
33
ZiAhE  key agreement
ZAH P 2 A — AN LR R AR SRR, I H LA AR — AN P #AS BE P 5E A 2 1% B 1
1.
[ISO/IEC 15946-3 3.16]
34
MAZIBRIZ$A7H1IA  key confirmation from A to B
5 F P BRAE F P AT 5 Bl 35 38 AH R IR
[ISO/IEC 15946-3 3.17]
3.5
BHHIRERE  key derivation function
A T I XU #OAE e S5, 7oA — A AN LR B ) R 4
[ANSI X9.63-2001 2.1]
3.6



ZrE R %] hash function
AN LUIRE R LS oA — N ] 5 A B PUARE BB R pR 2R 12 bR 0005 A2 o R P o
a) X TAEES R, ZEHRBIOG MR, TR E A AT
b) N TAEEGEREA, BB AR S AN, AT E AT,
e VR AT PR T BRI 22 4 7 SR FIER BT
[ISO/IEC 15946-2 3.1.3]
3.7
Zv%={E  hash value
AR BREVE T — 45 UH LI At ) LR o
[ISO/TEC 15946-2 3.1.2]
3.8
SFREZFYE L symmetric cryptographic algorithm
R EIAT 0 B P B AT A VAR R Sk, b A R A ) B A S ISR B AL SR

%&#27 initiator
TE— M BRI R Rk R A s R
[ANSI X9.63-2001 2.1]
3.10
Mgz 7  responder
FE— BRI R TP AN R g R A 5 B P
[ANSI X9.63-2001 2.1]
3.11
R[4 FIFRIR  distinguishing identifier
A LATG I SO — SR B 43 (R4 IR
[ISO/IEC 15946-3 3.9]

4 5

AR T A

AB: A RE KA.

ab: F,AM00E, E1EXF, B4 Mt ZE.
dy: P ARIFAEH.

dg: FIBRIA.

E(F)): F, LA R E A 2 s (B H L5 55 o)Al 4R B
Fy: B85 g 0 A BRI

G: HHEMZr)— MR, B A 324

Hash(): B4 %%5% bR 4L

H,(): VBT A v LA IR 35 1 4% 2% R 4K

h: R, h=#E(F,)/n, HhnEIitSGHH.
ID IDg = F P AR B ] #0051

K Ky, Kp: BB IR i 1 L 2 hh % 55 4.
KDF() : Z5TRAE R

modn : Hniz%. Hl, 23mod7=2.



n: 3ESGHIM (nid# E(F,)EE 1)
O: WHIF e B —ANRER AL, RO TEIT I s m e i, e 5 i 2 vk B 1 F A7 e
Py: HPAMAH.
Pg: HIPBINAH,
q: AMWRIF,PIcERNEH.
raz BEEARSH R T AT A IR I A
rps AR B AR I I
xlly: xSy, o, yRr LU Lok B B
Zy: KT ARATHEAR IR FB W6 o th 4 R G S HON T T AR DI 2% 2R 1H
Zg: KT BRI HERARRL S W6 ih 2 R G S HON ] B AP 24 R AH
#E(F,): E(F,) LRI REEH, PRI HhZEF,) Rl
[K)P: Ml h2k ERiPkfs i, B, [(KIP=P+P+---+ P, KEIEREEL

K
xyls KT EEE Tx BN T BEE Ty B 4.
[x]: Tieg %, KT e T . filtn, [7]=7, [8.3]=9.
lx]: JREREL, AN TR TR B, |7]=7, |8.3]=8.
&: IR IL LR Hig 5.

5 BERSHSHMER

51 2l

USSR AT P ARIBIEL S TE RO B3, 146 1O RABIAR 77 10 A BK 5L
AR AT RS BT, A RO R B DI B A SRR T B, I BIACHe D e 5 1
TR

52 WMEHMZARFSY

I B 2% TR 45 2 KA RUBRE, Al — 27, 6 048 70 2 O i ORI 20 22 T30
S SR R E (F) R A TE Zan be By E(F)) FIRHERG = (x6,v6) (G £ 0), Horfixg Ry JLF, o1
BT TE: GROM B ILE WUt A2 R A%,

ORI e TR 05 2 2 L A £ 58 5 5 T2 (ML

53 HAPRPZHEX
2 AR TG LA Hdy FI A B Ps=[da1G=(x4,y4), 17BN HE LRAEH dp R A
Pp=[d]G=(xp,yp)-
FH PS5 A0 I A2 ALY 5 AN BRI B0 N 55 58 1A SR 6 B2 R AE
54 HHEBNEREL
54.1 #HhA

FEASHR 73 WEAE FROMA I fih 2 B A bl b, 90 MBI =Rl Bh e K RS 2% 2 R L S DIIRAE e 8K
LRI Ao IX =S4 Bh o K 1) 58 55 BB M S PR e Wil i) 22 4



542 ZROZLEFRE

AR FRE A P [ 5 o A PR R VR AR s i 2R R B, WSMIB s i 2R iR BV

543 ZHHIREEE

FEAURAS BRI FH 2 AN — AN L= (R s H TP IR A Y S A . AR B i R b, AR
A R OV I AE B A e i s R L 2 R 3 Ll A by IR = A T 0 110 2 i 3 B Bl — 25 75 14 %5 41
SR A R BT R S 2k 2 R B
BRI 2R R B (), Foa 2 A RS v EEARE R 2
FEYIRA: R EUKDF (Z, klen):
HiN: WRFHRZ, BHklen(FREESAF M B AR W LLRAK RS, ZERZMEAD T-(2%2-Dv).
Hrh s KE A klen )% SIS LR R K
) WU — 32 LR A 1) T #5 cr=0x 00000001 5
b) Xt i M1 2 [klen/v] W4T :
b.)WHH, =H,(Z | ct);
b.2)ct++;
o) Erklen/vieFEE, B Ha [jgensv) = Hapuenp)s 102 Ha o) N Hafgen ) 556 /530 ) (klen— (v x | klen/v])) EE

DK = Ha||Hao|| -+ [[Haen) 1| |Ha fkien)

544 FMENEEER
A3 FI 5 A P R 5 A B R L ME R BE A L Bk A 2

55 AREERR

M ARAT KL A entleny R Y PTHERIARIRID,, WCENT Ly S HH ¥ 5 entlen,y FeA45 100 G W 4> “7 71 5
FI P BEAT K Hentleny LIS (0T 9 FRUDy, CENT Ly 42 t1 38 et leng ¥ 3 L W AN 75 £E
AR 53 K e PR IR i 26 2 A A et il b, S 5% R IAL BXUT #B 75 2L % 15 2% 2% oR 2k 73 H
JTARI A EAHZA R B 2253 (H Zg.  FE AR SUAR I 434.2.5F14.2.455 B 11 J718, KERG1R 2k 7 2 2
Ha. by GIIMNFxGw v FIPy A bRxas ya IR L4l LU E R, Zy= Hos(ENTL, || ID4 || a || b ||
xG || yo || xa || ya)s FZASUARZE 1B Ir4.2.5814.2.425 B I 70, WG Z 7S 8a. b G FRxG.
yG MP R bRxp yp I B R LU R, Zp= Hoso(ENTLg || IDg || a || b || x6 || 6 || x5 || y8)-

6 FERXRBMIARRE

6.1 EHIIIMIY

W P ARIB Y B SRA5 3 B0 (K B M klentb s, P ACH R T, F P B AW J7.
H P ARIBXU R T 3R IA 30, N sicBln T is B0 .

idw=[([logy(n)]/2)] - 1.

FAPA:

Al: HBENECOR A48 7= BN E s € (1, n-1];

A2: VFERGE LS MR, = [ra]G=(x1, 1)

A3: RR,KIEL B



R FB:

Bl: FHBENLECR A LA, € [1, n-1];

B2: AR L RiRp = [rg]lG=(x2,y2);s

B3: MR WU TG Fxy, $UA SCAR S 15 434.2.745 H 10 77 105K, 1 B0 00 2 Y e 4 g 38 5, 1
Fi =2" 4+ (0&(2" - 1));

B4: 1'%ty = (dg+ X, - rg) modn;

BS5: BGUER, &AM M 7R, BT WP R A5 R, R T Foxy s A SIA
ST 4.2. 745 A 1R 05 10K PRI SR B e R B, B = 2 + (0 &(2 — 1))

B6: MR LAYV = [h-15](Pa+ [B1]R4) = (xv,yv), HVRLITIER, WIBPRET R LA
AFNE74.2.5F04.2. 445 K0 T7 K xy yy PB4y Ll HR

B7: 15 Ke=KDF(xy || yv || Zs || Zg, klen);

B8: (EIFEASIAE 155 574.2.5M14.2.425 H () TR RA I B FRx y y1 MR AARR Xy I E G 2
TN LU, 5 Sp= Hash(0x02 || yy ||Hash(xy || Za || Zs || x1 || y1 || %2 || v2))s

B9: HfRp. (LIS KIEL I A;

HPA:

Ad: MRy IR TG Foxy,  FEAS SCA S 1ER 43 4.2.745 B T 03K, 0 K s 28 0 6 e ol e %, 3t
Hx =2"+ (0 &% —1));

AS5: U5ty = (dy + % - rs) modn;

A6: B UFRy T MR Hh 2T RE, A5 AN WP 2RI A5 IR M HUH $7C Foxa s $HARSOA
SV Ir 427245 IR 712K I SRR o R, T, = 2" + (0& (27 —1));

A7: MG 2L S U = [h-ta](Pe + [%]Rs) = (xu,yu) » ATURTITIE AL, WAPNGE R 5 4%
AN 5r4.2.5F14.2. 425 BT 1Ky yu HOEE B e Lo ot 5

A8: U K\=KDF(xy || yu || Za || Zs,klen);

A9: (BT ASCA S 1574.2.5F14.2.425 B TR RA I A brx s 1 FIRp AR AR xa o R 2
YR M LU H, THEES 1= Hash(0x02 || yy ||Hash(xy || Za || Zs || x1 || y1 || X2 || v2)), FFKEEES =Sp A2 75 ik
BV S S W NN BN AL NP R L@

A10: (EIN)HES,= Hash(0x03 || yy ||Hash(xy || Za || Zs || x1 || v1 || X2 || v2))» FESA R IELH /B,

FFB:

B10: (GEIN)TH5S,= Hash(0x03 || yy ||Hash(xy || Za || Zs || x1 || y1 || %2 || y2)) » FEAGHES, =S4 15 AT,
7 28 AN BT U A BB IR S B A A R

T WURZy Zg AR ARIBITR I AR A, ) E AR AN R Al — BRI (., B8 B G R 1 2
JLHEA



6.2 ERRIMINRIE

JETT A B G

(WA MER RS H Za + Zs ~ da ~ Pa ~ Ps)

Wi 35 1B ) S 4 et
(WIS M2 RAESHL Za~ Zs~ dp ~ P3~ Fy)

v

v

130 PEERENLEL ra €[1,n1]
2 W Ra=[ra]G=(x1,01)
3 B Ry RIZLH P B

v

N

N

B8 E
\F

B BN s €(1,01]
Ho: WM Re=[rs]G=(x2,)»)
B34 W= 2"+ (x, &(2"- 1)
FaL: Wi, =(dy,+ X, 1y, )modn

Bk MF=2"+ (5 &2~ 1)
#istb: i1, = (d, + %) modn

R 15 A2 MR TR 2

e WH X, =2"+ (x, &(2"- 1)
7 VR 2k R
U=[h-1, 15+ [%]1R) =05, 0)

$80: W Ka=KDRxyllyyllZallZs, klen)
Fob: GEIN) 5T
Si=Hash(0x02|| yul|Hash(xu||Zal|Zg |t [zl b2))

Ry FE AT 10 AL 2 TTRE 2

5L HH X = 2" (n & (27- 1)
e UHEAMI 2k xi
V= [h'tn](PA+ [)_c] ]RA):(XV 7yv)

o

Pl

A 4

5

B10%: @) i
Sr=Hash(0x03|| yu||Hash(xu|| Zal|Zs|pet |1 |e2ly2))
WSy RILEH B .

A 4

INUNHEN

BTN W Ke=KDF(xy ||yl Z|Zs, klen)

Hed: (&) M
Sg=Hash(0x02|[yvl[Hash(xv || Z[|Zs x| ezlly2))

$oW: ¥Rg (GEISE) KIXZBH A

y
108 R i

Sy=Hash(0x03||wl|Hash(xv||Zs|Zp |xi][yi] x| [v2))

A 4

MA BB I

B i 2R

A

L 4

y

1 FRARBDCRTR



Al

GEIN
(FRHER )
T SRR
—BER

AL (SM3BRGZLESIL) 4 MR IR R 8 A A /N T2 B B LR o,

HUE K S 256 LUAF IR AR R, 10 A Hase( )o

A2

AR, P H16ERIR R E, el mibn, Al AT,
WH AR S 4/E: ALICE123@YAHOO.COM. HASCIZwH5icID,:
414C 49434531 32334059 41484F4F 2E434F4D. ENTL,=0090.
BB G453 &: BILL456@YAHOO.COM. HJASCIZwtdicIDg:

42 494C4C34 35364059 41484F4F 2E434F4D. ENTLg=0088.

F, 415 i 2% 25 $A 2 #1198

MR h & TTREN . y* = +ax+b

wfi1: F,-256

#Hp:

8542D69E 4C044F18 E8B92435 BEFOGFFT7DE 45728391 5C45517D 722EDB8B 08F1DFC3
#Ha:

787968B4 FA32C3FD 2417842E 73BBFEFF 2F3C848B 6831D7E0 EC65228B 3937E498
FHb:

63E4C6D3 B23B0C84 9CF84241 484BFE48 F61D59A5 B16BA06E 6E12D1IDA 27C5249A
R Fh: 1

SR G=(x6.y6), HBrid hn.

A bxg:

421DEBD6 1B62EAB6 746434EB C3CC315E 32220B3B ADDS50BDC 4C4E6C14 7FEDD43D
A FRyg:

0680512B CBB42C07 D47349D2 153B70C4 ESDT7FDFC BFA36EA1 A85841B9 E46E09A2
Krn:

8542D69E 4C044F18 E8B92435 BEFOGFF7DD 29772063 0485628D 5AE74EE7 C32ET79B7
H P AR Hd, -

6FCBAZ2EF 9AEOAB90 2BC3BDE3 FF915D44 BA4ACCT78F 88E2F8E7 F8996D3B 8CCEEDEE
H AR 2Py = (xa.ya):

AR bRxs s

3099093B F3C137D8 FCBBCDF4 A2AES0F3 BOF216C3 122D7942 5FEO3A45 DBFE1655
Ak FRya:

3DF79E8D ACICFOEC BAA2F2B4 9D51A4B3 87F2EFAF 48233908 6A27A8E(Q0 5BAED98B
M BRI d:

5E35D7D3 F3C54DBA C72E6181 9E730B01 9A84208C A3A35E4C 2E353DFC CB2A3BS53
ﬁHFBE@Z\€HPB=(XB,YB)=

AR bRxg:

245493D4 46C38D8C COF11837 4690E7DF 633A8A4B FB3329B5 ECE604B2 B4F37F43
Ak Fryp:



53C0869F 4B9E1777 3DE6SFEC 45E14904

EODEA45B

IRIRAHZA= Has6(ENTLa || IDy || a || b || x6 || Yo Il x4 || ya)e

Zn:
E4D1D0OC3 CA4C7F11 BCS8FFS8CB 3F4C02A7

8F108FAQ

AV Zy= Hso(ENTLg || IDg || a || b || x6 || yo || x5 || y8)

Zp:

6B4B6DOE 276691BD 4A11BF72 F4FB501A
FHATMALI- AT BRI XE:

e IR

83A2C9C8 BY96ELAFT7 0OBD480B4 72409A9A
TR 2% s RA=[ra1G=(x1,y1):

AR bR, :

6CB56338 16F4DD56 0OB1DEC45 8310CBCC
A by, 2

OD6FCF62 F1036C0OA 1B6DACCF 57399223
FAXEBI-BITEF B X E:

= IRAGTY

33FE2194 0342161C 55619C4A 0C060293
THEMAA 4 SURp=[rs]G=(x2,y2):

AR bRy«

1799B2A2 C7782953 00D9A232 5C686129
Ak Ry, :

54C9288C 82733EFD F7808AE7 F27D0OE73
r, = 2"+ (0n&((2"% - 1)):
5ty = (dg + %, - rg) mod n:

E309FDAC

327257F1

6856C095

AG6L5FTD7B

D543C80A

B8F2B533

2F7T7CT3A7

F6CECF99

98E51A66

B72FA6CC

EBB73F5B

05324A6D

F2D9637E

F19748CE

7B3DCF45

D9ACI98B7

18C85EAQ

8487240F

336E6656

073354B2

23150C40

5BBBEBS85

176D8347

14E8BBC1

D8740A91

B8F2B533 7B3DCF45 14E8BBC1 9D900EES

2B2E11CB F03641FC 3D939262 FCOB652A 70ACAA25 B5369AD3 8B375C02

Bz =2+ (0 &(2"7 — 1))
TSGR Hh 42 25 [x | Ra=(xa0, ya0):

é@$ﬁ&m=

2079015F 1A2A3C13 2B67CA90 75BB2803
é&$%ym=

6B3FE6GFB OF5D5664 DCA16128 BSETFCFD
THE ] 26 2 P+ JRA= e, yar):

AR KRxa7 2

1C006A3B FF97C651 B7F70D0D EOFCO09D2
éﬁﬁﬁMN

5DCT74F8A CCl14FC6 F1A75CB2 86864F34
VWY = [h-15](Py + [%1]R4) = (xv,yv):

AR bRy«

47C82653 4DC2F6F1 FBF28728 DD658F21
Ak bRy :

2AF86EFE 732CF12A DOEO9AL1F 2556CC65
VWA Ks=KDF(xy || yy || Za || Zg,klen):

xv | yv || Za || Zp:

1D6F2239

AFA5456C

3AA2BETA

TF9B2CFE2

E174F481

OD9CCCE3

8DD8331E

1E5A914D

8E9FF DA

9326A270

7T9ACEF29

E249866B

E856C095 05324A6D 23150C40 8F162BFO

72529555

1300DB61

F32673B4

79B7D37A

00F8B7F5

BB5C6846

47C60A4C

75E20F31

119ABD67

48668563

8F162BF0

7961BF1A

7DE71C80

9D900EES

DODB3CF4

65490COF

204B495B

F37888ED

16349B92

FC1C145B

66E40905

A4C4A295



47C82653 4DC2F6F1 FBF28728 DD658F21 E174F481 79ACEF29
2AF86EFE 732CF12A DOEOSAIF 2556CC65 OD9CCCE3 E249866B
E4D1D0C3 CA4C7F11 BCS8FF8CB 3F4C02A7 8F108FAQ0 98E51A66
6B4B6D0OE 276691BD 4A11BF72 F4FB501A E309FDAC B72FA6CC

klen = 128

=K, 55BOAC62 A6B927BA 23703832 C853DED4

WHIELISs= Hash(0x02 || yy || Hash(xy || Zs || Zs || x1 || y1 || x2 1] 2)):
xv ([ Za | Zg | oxr [ v [ 22 ] 2

47C82653
E4D1DO0OC3
6B4B6D0OE
6CB56338
OD6FCF62
1799B2A2
54C9288C

4DC2F6F1
CA4CTF11
276691BD
16F4DD56
F1036C0A
C7782953
82733EFD

FBF28728
BC8FF8CB
4A11BF72
OB1DEC45
1B6DACCEF
00D9A232
F7808AE7

Hash(xy || Za || Zg || x1 || y1 || x2 || y2):
FF49D95B D45FCE99 ED54A8AD 7A709110
0x02 || yy || Hash(xy || Za || Zg || x1 || 1 || x2 || 2):

02 2AF86EFE 732CF12A DOEO9ALF 2556CC65 ODI9CCCE3 E249866B BB5C6846 A4C4A295
FF49D95B D45FCES9 ED54A8AD 7A709110 9F513944 42916BD1 54D1DE43 79D97647

LIS

DD658F21
3F4C02A7
F4FB501A
8310CBCC
57399223
5C686129
F27DOE73

E174F481
8F108FAQ
E309FDAC
6856C095
AG65F7D7B
B8F2B533
2F7T7CT3A7

9F513944

7T9ACEF29
98E51A66
B72FA6CC
05324A6D
F2D9637E
7B3DCF45
D9ACI98B7

42916BD1

00F8B7F5
BB5C6846
8487240F
336E6656

00F8B7F5
8487240F
336E6656
23150C40
5BBBEB85
14E8BBC1
D8740A91

54D1DE43

66E40905
A4C4A295
75E20F31
119ABD67

66E40905
75E20F31
119ABD67
8F162BFO0
7961BF1A
9D900EEDS
DODB3CF4

79D97647

284C8F19 8F141B50 2E81250F 1581C7E9 EEB4CA69 90F9E02D F388B454 71F5BCSC
FARIRAL-AL0S TR HG K E:

ey =27+ (0 &2 - 1)):

W5ty = (dy + %, - r4) mod n:
236CF0OC7 A177C65C 7D55E12D 361F7A6C 174A7869 8AC099CO 874AD065

M =2+ (&2 - 1)):

TSGR 1t 22 5T (%2 1Rp=(xB0,Y0):

ﬁﬂ%xm:

66864274 6BFC066A 1E731ECF

ék*iymﬁ

1988A7C6 81CE1B50 9AC69F49
THE ] 1t 22 2 P+ IRp=(xp1.,y51):

ﬁé}f/ixgl :

7D2B4435 10886AD7 CA3911CF

éﬁﬁ@m:

331F0C6C OFE08D40 5FFEDB30

WHU = [h-12](Ps + [%2]Rp) = (xu,yv):

/‘%ﬁixy :

FF51131B

D72AE60E

2019EC07

7BC255D6

47C82653 4DCZ2F6F1 FBF28728 DD658F21

élé*/]?y(j :

2AF86EFE 732CF12A DOEOSALF 2556CC65

'L_[‘ﬁKA:KDF(XU H yU H ZA H ZB,klen):

xu | yu || Za || Zs:

DC81CF60

8B71DB6C

078AFF11

8198653B

E174F481

OD9CCCE3

9701CB8C

EO87AF84

6EOFC409

DCA68BIC

7T9ACEF29

E249866B

E856C095 05324A6D 23150C40 8F162BFO0

B8F2B533 7B3DCF45 14E8BBC1 9D900EES

657B25BF

99FEEF4C

A9FT75A39

BA100E73

00F8B7F5

BB5C6846

8A4743DC

55B7015D

CD523064

01F306CD

197E5D24

66E40905

A4C4A295



47C82653 4DC2F6F1 FBF28728 DD658F21 E174F481 79ACEF29
2AF86EFE 732CF12A DOEOSAIF 2556CC65 OD9CCCE3 E249866B
E4D1D0C3 CA4C7F11 BCS8FF8CB 3F4C02A7 8F108FAQ0 98E51A66
6B4B6D0OE 276691BD 4A11BF72 F4FB501A E309FDAC B72FA6CC

klen=128

=K, . 55B0AC62 A6B927BA 23703832 C853DED4

T IEIIS | =Hash(0x02|| yy |Hash(xy || Za || Zs || x1 || y1 | x2 || y2)):
xu |l Za |l Zg || %1 [y || x2 [] 32

47C82653
E4D1DO0OC3
6B4B6D0OE
6CB56338
OD6FCF62
1799B2A2
54C9288C

4DC2F6F1
CA4CTF11
276691BD
16F4DD56
F1036C0A
C7782953
82733EFD

FBF28728
BC8FF8CB
4A11BF72
OB1DEC45
1B6DACCEF
00D9A232
F7808AE7

Hash(xy || Za || Zg || x1 | 31 || %2 (| y2):
FF49D95B D45FCE99 ED54A8AD 7A709110
0x02|| yy [[Hash(xy || Za || Zg || x1 || y1 [ %2 [ y2):

02 2AF86EFE 732CF12A DOEO9ALF 2556CC65 ODI9CCCE3 E249866B BB5C6846 A4C4A295
FF49D95B D45FCES9 ED54A8AD 7A709110 9F513944 42916BD1 54D1DE43 79D97647

LIRS, -

DD658F21
3F4C02A7
F4FB501A
8310CBCC
57399223
5C686129
F27DOE73

E174F481
8F108FAQ
E309FDAC
6856C095
AG65F7D7B
B8F2B533
2F7T7CT3A7

9F513944

7T9ACEF29
98E51A66
B72FA6CC
05324A6D
F2D9637E
7B3DCF45
D9ACI98B7

42916BD1

00F8B7F5
BB5C6846
8487240F
336E6656

00F8B7F5
8487240F
336E6656
23150C40
5BBBEB85
14E8BBC1
D8740A91

54D1DE43

66E40905
A4C4A295
75E20F31
119ABD67

66E40905
75E20F31
119ABD67
8F162BFO0
7961BF1A
9D900EEDS
DODB3CF4

79D97647

284C8F19 8F141B50 2E81250F 1581C7E9 EEB4CA69 90F9E02D F388B454 71F5BCSHC
T HIEIS\=Hash(0x03|| yy ||Hash(xy || Z || Zg || x1 || y1 || X2 || y2)):
xu | Za |l Zs || x1 [ y1 [ %2 [] 2

47C82653
E4D1DO0C3
6B4B6D0OE
6CB56338
OD6FCF62
1799B2A2
54C9288C

4DC2F6F1
CA4C7TF11
276691BD
16F4DD56
F1036C0A
C7782953
82733EFD

FBF28728
BC8FF8CB
4A11BFEF72
0B1DEC45
1B6DACCF
00D9A232
F7808AE7

Hash(xy || Za || Zg || x1 || y1 || %2 [ y2):
FF49D95B D45FCE99 ED54A8AD 7A709110 9F513944
0x03|| yy [[Hash(xy || Za || Zg || x1 || y1 || %2 || y2):

03 2AF86EFE 732CF12A DOEOY9ALF 2556CC65 0OD9CCCE3 E249866B BB5C6846 A4C4A295
FF49D95B D45FCE99 ED54A8AD 7A709110 9F513944 42916BD1 54D1DE43 79D97647

IS, -

DD658F21
3F4C02A7
F4FB501A
8310CBCC
57399223
5C686129
F27D0OE73

E174F481
8F108FAQ
E309FDAC
6856C095
A65F7D7B
B8F2B533
2F7T7CT3A7

7T9ACEF29
98E51A66
B72FA6CC
05324A6D
F2D9637E
7B3DCF45
D9ACI98B7

42916BD1

00F8B7F5
8487240F
336E6656
23150C40
5BBBEB85
14E8BBC1
D8740A91

54D1DE43

66E40905
75E20F31
119ABD67
8F162BFO0
7961BF1A
9D900EEDS
DODB3CF4

79D97647

23444DAF 8ED75343 66CB901C 84B3BDBB 63504F40 65C1116C 91A4C006 97E6CEFTA
FEAZHRBLOS R AIH K ME:
VLIS, =Hash(0x03|| yy ||Hash(xy || Za || Zs || x1 || y1 || %2 || y2)):
v || Za 1 Zs [ % [y (1o || y2:
47C82653 4DC2F6F1 FBF28728 DD658F21 E174F481 79ACEF29 00F8B7F5 66E40905
E4D1D0C3 CA4C7F11 BCS8FF8CB 3F4C02A7 8F108FA0 98E51A66 8487240F 75E20F31
6B4B6D0OE 276691BD 4A11BF72 F4FB501A E309FDAC B72FA6CC 336E6656 119ABD67
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A3

6CB56338 16F4DD56 0OB1DEC45 8310CBCC 6856C095 05324A6D 23150C40 8F162BFO

OD6FCF62 F1036C0O0A 1B6DACCF 57399223 A65F7D7B F2D9637E 5BBBEB85 7961BF1A

1799B2A2 C7782953 00D9A232 5C686129 B8F2B533 7B3DCF45 14E8BBC1 9D900EES

54C9288C 82733EFD F7808AE7 F27DOE73 2F7C73A7 DO9AC98B7 D8740A91 DODB3CF4

Hash(xy || Z || Zs || x1 [| 1 [ %2 [] y2):

FF49D95B D45FCE99 EDS54A8AD 7A709110 9F513944 42916BD1 54D1DE43 79D97647

0x03|| yy |[Hash(xy || Za || Zs || x1 || y1 [| %2 [ y2):

03 2AF86EFE 732CF12A DOEO9AL1F 2556CC65 OD9CCCE3 E249866B BB5C6846 A4C4A295
FF49D95B D45FCE99 EDS54A8AD T7A709110 9F513944 42916BD1 54D1DE43 79D97647

TRTIS, :

23444DAF 8ED75343 66CB901C 84B3BDBB 63504F40 65C1116C 91A4C006 97E6CEFT7A

Fyn L4065 i 2% 22 $A 32 R 1 9%

WA TR s Y +xy =2+ ax* +b
w~52: F.-257
A2 A T+ X2+ 1
FHla: 0
RHb:
00 E78BCD09 746C2023 78ATET72B 12BCE002 66B9627E CBOB5A25 367AD1AD 4CC6242B
R Fh: 4
B RG=(xg, y5), HBric An.
AR bRxg:
00 CDBY9CATF 1E6B0441 F658343F 4B10297C OEF9B649 1082400A 62ET7A748 5735FADD
%ﬁyg:
01 3DE74DA6 5951C4D7 6DC89220 D5F7777A 611B1C38 BAE260B1 75951DC8 060C2B3E
Krn:
TFFFFFFF FFFFFFFEF FFFFFFFF FFFFFFEFEF BC972CF7 E6B6F900 945B3C6A 0CF6161D
M P AR FAHd, -
4813903D 254F2C20 A94BC570 42384969 54BB5279 F861952E F2C5298E 84D2CEAA
H P AR APy = (xa,04):
AA KRy s
00 8E3BDB2E 11F91933 88F1F901 CCC857BF 49CFC065 FB38B906 9CAAEG6DS AFC3592F
AR ya:
00 4555122A ACO075F4 2EQAB8BBD 2C0665C7 89120DF1 9D77B4E3 EE4712F5 98040415
H BRI FAHdp:
O08F41BAE 0922F47C 212803FE 681AD52B 9BF28A35 EICDOEC2 73A2CF81 3E8FDIDC
H P BI A Ps= (xp.yp):
A brxg:
00 34297DD8 3AB14D5B 393B6712 F32B2F2E 938D4690 B095424B 89DA880C 52D4A7DO9
M byg:
01 99BBF11A CO95A0EA3 4BBDOOCA 50B93EC2 4ACB6833 5D20BA5SD CFE3B33B DBD2B62D
AREAHZy=Hos6(ENTLa || IDa || a || b || x6 || yG || xa [| ya)e
Zy:
ECF00802 15977B2E 5D6D61B9 8A99442F 03E8803D C39E349F 8DCA5621 ASACDF2B
11



I Z=H,5(ENTLg || IDg || a || b || x6 || v || x5 || yB)-

Zp:

557BAD30 E183559A EEC3B225 6E1C7C1l1 F870D22B 165D015A CF9465B0 9B87B527
FHARMAL-AITEHBIF XE:

PR -

54A3D667 3FF3A6BD 6BO02EBB1 64C2A3AF 6D4A4906 229D9BFC E68CC366 A2E64BA4
THEREIR 2 s RA=[ra]1G=(x1,y1):

AR bR«

01 81076543 ED19058C 38B313D7 39921D46 B80094D9 61A13673 D4ALCEF8C 7159E304
Ay, 2

01 DS8CFFF7C A27A01A2 E88C1867 3748FDE9 AT74ClFO9B 45646ECA 0997293C 15C34DDS8
FHAREBI-BIT BRI E XE:

P BN K

1F219333 87BEF781 DOASF7FD 708C5AEQ A56EE3F4 23DBC2FE 5BDF6F06 8C53F7AD
THEIE i £k z'\ii'\RB:[VB]G=(x2;)’2)=

AR bR, «

00 2A4832B4 DCD399BA AB3FFFE7 DD6CEG6ED 68CC43FF AS5F2623B 9BD04E46 8D322A2A
Ay, :

00 16599BB5 2ED9EAFA DO1CFA45 3CF3052E D60184D2 EECFD42B 52DB7411 0B984C23
e, =227 + (x,&(2'*7 — 1)): ESCCA3FF ASF2623B 9BD04E46 S8D322A2A

5ty = (dg+ %, - r) mod n:

3D51D331 14A453A0 5791DB63 5B45F8DB C54686D7 E2212D49 E4A717C6 B10DEDBO
TR -ty mod n:

75474CC4 52914E81 5E476D8D 6D17E36F 5882EE67 AICDBC26 FE4122B0O B741A0A3
e, =227 + (1, &(2'* - 1)): B80094D9 61A13673 DAASCF8C 7159E304

TR 2% 251 TRA=(Xa0, Y40):

ﬁé*ﬂ?x/ao:

01 98ABSF14 349B6A46 F77FBFCB DDBFCD34 320DC1F4 C546D13C 3A9F0E83 0C39B579
Ak FRyao:

00 BFB49224 ACCEZ2E51 04CD4519 COCBE3AD 0OC19BF11 805BE108 59069AA6 9317A2B7
TR 4 SUPA+ % JRA=(xa1, Y1)

Qéﬁ?XAlt

00 24A92F64 66A37C5C 12A2C68D 58BFBOF0 32F2B976 60957CBO 5E63F961 F160FES7
%ﬁym:

00 F74A4F17 DC560A55 FDEOF1AB 168BCBF7 6502E240 BA2D6BD6 BEG6ES5SD79 16B288FC
WV = [h-13](Py + [%1]R4) = (xv,pv):

é&ﬁﬁv:

00 DADD0874 06221D65 7BC3FA79 FF329BB0O 22E9CB7D DFCFCCFE 277BESCD 4AE9B954
é@*ﬁyv:

01 FO464B1lE 81684ES5E D6EF281B 55624EF4 6CAA3B2D 37484372 D91610B6 98252CC9
VS Ks=KDF (xy || yy || Za || Zg, klen):

xv [y Zal| Zg:

OODADDO8 7406221D 657BC3FA 79FF329B BO22E9CB T7DDFCFCC FE277BE8 CD4AE9B9
5401F046 4B1lE8168 4ESED6EF 281B5562 4EF46CAA 3B2D3748 4372D916 10B69825
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2CCO9ECF0 08021597 7B2E5D6D 61B98A99 442F03E8 803DC39E
DF2B557B AD30E183 559AEEC3 B2256E1C 7C11F870 D22B165D

B527
klen=128

sl K,:. 4E587E5C 66634F22 D973A7D9 SBFSBE23

WIS = Hash(0x02 || yy || Hash(xy [| Za || Zs || x1 [ y1 || x2 ([ y2)):

xv | Za || Zg || %1 || y1 [l %2 || 32
OODADDO8 7406221D 657BC3FA
54ECF008 0215977B 2E5D6D61
2B557BAD 30E18355 9AEEC3B2
27018107 6543ED19 058C38B3
E30401D8 CFFF7CA2 7A01A2ES
C34DD800 2A4832B4 DCD399BA
8D322A2A 0016599B B52EDYEA
110B984C 23

Hash(xy | Za || Zg || x1 || y1 || %2 [ y2):
EOSFE287 B73BOCE6 639524CD 86694311
0x02 || yy || Hash(xy || Za || Zg || %1 [[ y1 [ x2 || y2):

79FF329B
B98A9944
256E1C7C
13D73992
8C186737
AB3FFFE7
FADO1CFA

02 01F0464B 1E81684E 5ED6EF28 1B55624E F46CAA3B 2D374843 72D91610 B698252C
CO9EQSFE2 87B73B0C E6639524 CD866943 11562914 F4F6A342 4101D885 F88B0536 9C

LIS

B022E9CB
2F03E880
11F870D2
1D46B800
48FDE9A7
DD6CEG6ED
453CF305

562914F4

7DDFCFCC
3DC39E34
2B165D01
94D961A1
4C1F9B45
68CC43FF
2ED60184

F6A34241

349F8DCA
015ACF94

FE277BES
9F8DCAbL6
5ACF 9465
3673D4A5
646ECAQ09
ASF2623B
D2EECFD4

01D885F8

5621A9AC
65B09B87

CD4AE9BR9
21A9ACDF
BO9B87B5
CF8C7159
97293C15
9BDO04E46
2B52DB74

8B05369C

4EB47D28 AD3906D6 244D01E(0 F6AEC73B 0OB51DEL15 74C13798 184E4833 DBAE295A

FRXIRAL-AL0S B H R F KE:
B, =277 4 (& (217 — 1)):
'H‘ﬁtA = (dA +)E1 . I‘A> mod n:

B80094D9 61A13673 D4A5CEF8C 7159E304

18A1C649 B94044DF 16DC8634 993F1A4A EE3F6426 DFE14ACl 3644306A ABA94187

TR -ty modn:

62871926 E501137C 5B7218D2 64FC692B B8FDY909B 7F852B04 D910Cl1AA 96A5061C

Esz = 2127 + (XZ&(2127 - 1))
TR 2% 2T [ 1Rp=(xB0, Yp0):

ékﬁﬁym

01 OAA3BACY9 7786B629 22F93414 57AC64F7 2552AA15 D9321677 A10C7021 33B16735
Ak Frygo:

00 C10837F4 8F53C46B 714BCFBF AA1ADG27 11FCBO3C 0C25B366 BEF176A2D CT7B8EGZE
THRENA I 2k 55 P+ 1Rp=(xp1, y51)

éﬁﬁﬁmt

00 C7A446E1 98DB4278 60C3BB50 ED2197DE B8161973 9141CA61 03745035 9FADY9A99
%ﬁ)’m :

00 602E5A42 17427EAB C5E3917D E8IBFFAl1l D806591A F949DD7C 97EF90FD 4CFO0A42D
WHU = [h-1,](Ps + [%2]Rp) = (xu,yv):

é@ﬁﬁu:

00 DADDO0874 06221D65 7BC3FA79 FF329BB0 22E9CB7D DFCFCCFE 277BE8CD 4AE9B954
LLYINVE

01 FO464B1E 81684ES5E D6EF281B 55624EF4 6CAA3B2D 37484372 D91610B6 98252CCH9
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E8CC43FF A5F2623B 9BD04E46 8D322A2A



W K\=KDF (xy || yu || Za || Zg, klen):
xullyu [l Za || Zg
OODADDO8 7406221D
5401F046 4B1E8168
2CCYO9ECF0 08021597
DF2B557B AD30E183
B527

klen=128

=K, . 4E587E5C 66634F22 D973A7D9 8BFSBE23

657BC3FA 79FF329B BO22E9CB 7DDFCFCC
4ESEDG6EF 281B5562 4EF46CAA 3B2D3748
7B2E5D6D 61B98A99 442F03E8 803DC39E
559AEEC3 B2256E1C 7Cl1F870 D22B165D

THSIETS, = Hash(0x02 || yy || Hash(xy || Za || Zs || x1 || y1 || %2 || v2)):

xu | Zall Zg || 20 ([ y1 12 || 2
0OODADDO8 7406221D 657BC3FA
54ECF008 0215977B 2E5D6D61
2B557BAD 30E18355 SAEEC3B2
27018107 6543ED19 058C38B3
E30401D8 CFFF7CA2 7AQ1A2ES
C34DD800 2A4832B4 DCD399BA
8D322A2A 0016599B BS52EDY9EA
110B984C 23

Hash(xy || Za || Zg || x1 || y1 [ %2 || y2):
EOSFE287 B73BOCE6 639524CD 86694311
0x02 || yu || Hash(xy || Za || Zg || x1 || y1 | x2 || y2):

79FF329B
B98A9944
256E1C7C
13D73992
8C186737
AB3FFFE7
FADO1CFA

02 01F0464B 1E81684E 5ED6EF28 1B55624E F46CAA3B 2D374843 72D91610 B698252C
CO9EOSFE2 87B73B0C E6639524 CD866943 11562914 F4F6A342 4101D885 F88B0536 9C

LIS, -

BO22E9CB
2F03E880
11F870D2
1D46B800
48FDE9AT
DD6CEG6ED
453CF305

562914F4

7DDFCFCC
3DC39E34
2B165D01
94D961A1
4C1F9B45
68CC43FF
2ED60184

F6A34241

4EB47D28 AD3906D6 244D01E0 F6AEC73B OB51DE15 74C13798
WHILIS = Hash(0x03 || yu || Hash(xy || Zs || Zg | x1 | y1 ]| x2 [ y2)):

xu | Zall Zs || 0 [ y1 [l 22 (] v
OODADDO8 7406221D 657BC3FA
54ECF008 0215977B 2E5D6D61
2B557BAD 30E18355 9AEEC3B2
27018107 6543ED19 058C38B3
E30401D8 CFFF7CA2 7AO01A2ES
C34DD800 2A4832B4 DCD399BA
8D322A2A 0016599B BS52ED9EA
110B984C 23

Hash(xy || Zs || Zg || x1 | y1 | 2 [| y2):
EOS5FE287 B73BOCE6 639524CD 86694311
0x03 || yu | Hash(xy || Za || Zs || %1 [ y1 || %2 [ y2):

TO9FF329B
B98A9944
256E1C7C
13D73992
8C186737
AB3FFFE7
FADO1CFA

03 01F0464B 1E81684E S5ED6EF28 1B55624E F46CAA3B 2D374843 72D91610 B698252C
C9EOSFE2 87B73B0OC E6639524 CD866943 11562914 F4F6A342 4101D885 F88B0536 9C

LTS, :

B022E9CB
2F03E880
11F870D2
1D46B800
48FDE9AT
DD6CEGED
453CF305

562914F4

7DDFCFCC
3DC39E34
2B165D01
94D961A1
4C1F9B45
68CC43FF
2ED60184

F6A34241

FE277BES
4372D916
349F8DCA
015ACF94

FE277BES
9F8DCAbL6
5ACF 9465
3673D4A5
646ECAQ09
ASF2623B
D2EECFD4

01D885F8

184E4833

FE277BES
9F8DCAL6
5ACF9465
3673D4A5
646ECAQ09
ABF2623B
D2EECFD4

01D885F8

CD4AE9B9
10B69825
5621A9AC
65B09B87

CD4AE9B9
21A9ACDF
BO9B87B5
CF8C7159
97293C15
9BDO04E46
2B52DB74

8B05369C

DBAE295A

CD4AE9B9
21A9ACDF
BO9B87B5
CF8C7159
97293C15
9BD04E46
2B52DB74

8B05369C

588AA670 64F24DC2 7CCAAL1lFA BT7EZ7DFF 811D500A DT7EF2FB8 F69DDF48 CCOFECB7

FHRXHMBI0FT BRI E X{E:
14



TR IELS,= Hash(0x03 || yy || Hash(xy || Za || Zs || x1 || y1 || x2 || y2)):

xv || Za |l Zg || x1 (| v [ x2 | ya:

OODADDO8 7406221D 657BC3FA 79FF329B B022E9CB 7DDFCFCC FE277BE8 CD4AE9B9

54ECF008 0215977B 2E5D6D61 B98A9944 2F03E880 3DC39E34 9F8DCA56 21A9ACDF

2B557BAD 30E18355 9AEEC3B2 256E1C7C 11F870D2 2B165D01 5ACF9465 BO9B87B5

27018107 6543ED19 058C38B3 13D73992 1D46B800 94D961A1 3673D4A5 CF8CT7159

E30401D8 CFFF7CA2 T7A01A2E8 8Cl86737 48FDEY9A7 4ClF9B45 646ECA09 97293C15

C34DD800 2A4832B4 DCD399BA AB3FFFE7 DD6CE6GED 68CCA43FF AS5F2623B 9BD04E46

8D322A2A 0016599B BS52EDY9EA FADOICFA 453CF305 2ED60184 D2EECFD4 2B52DB74

110B984C 23

Hash(xy || Zy || Zg || x1 [| y1 [ x2 [ y2):

EOS5FE287 B73BOCE6 639524CD 86694311 562914F4 F6A34241 01D885F8 8B05369C

0503 || yv || Hash(xy || Zu | Z || |1 || 22 | v2)

03 01F0464B 1E81684E LED6EF28 1B55624E F46CAA3B 2D374843 72D91610 B698252C
CO9EOSFE2 87B73B0C E6639524 CD866943 11562914 F4F6A342 4101D885 F88B0536 9C

LIRS, :

588AA670 64F24DC2 7T7CCAAlFA BT7E27DFF 811D500A D7EF2FB8 F69DDF48 CCOFECB7

15
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it

2] sty 2 (1 25 FOnS K ) it

N.KoblitzF1V.MillerfE 1985444 H A 37 M $g HUFH A 7] Hh 2 N F T A BHE0 R 45, MR 2k A B %0
— R TAT BRIV T (K e iz 55, A [ B 2k 22 005 038 SR Rl — 1 FL 1) R B

— 7 B3 A ] b 2 A RIS SR R o PRAT Hete s HILR Ly S AR AT 1T 5

FEZAE RIsS, O A% R e R, SR K ) i ABUPR DA A0 53] £ 2 TG 44 i) At
LA E AP E I T R I NME £ .

H A R A AEAR B SE R IR B ISR AR ik o 5 KB i i) 3B A PR 2 T
X ECR REATLE W I st 2 120 O ) e (R SRAR ML ZERAT 2 . DA, ZEMTR) 2 A RERE RN, AT h
ASHR IR T T I ith 2 ) 23 B s Sk

AT A

I



SV 125 AL
EA4ERG: NAMBEES

1 EHE

AHB IS HUE T SMM I iih 2 23 B3 5 SR I A BIIN S S5, R4y 13 B B 0 RIAR . (1 37

.St p et e E N R R TN L MRSV 5 R EW SV s I Y W IV Ko el A E PO R EW S )
I, BRI N ARAPIEAT AR, AR R . RIS, ST I R 2k 2 4™ i AL 77 T SR A3 it A4
AREIBREE R LA RASHEAL I 2%, S i 2 4 i BT (5 PR LR AR

2 EHsI A H

N BUSCA R IR) A A R A 2 5 T R AR 23 1R e MUAEE H IS ISCrE, LRt A B A i)
B ORI R A D BEIT R ANE I TAER 7y, AR1, Sl AR AR AN E 2338 e s (145 5 ot
FURAT A IR LSO I d BT hRAS o FLAE AN HIUIR 5 I RSO, s oA & A0

SM2AHIE e A YIS0k 0180 sr: B

3 KRiBFEX

R AUARTE A E SGE FH T A
3.1
JEXFFREILEEE  asymmetric cryptographic algorithm
AT A BHEEAT s T AL FHRASHREAT A2 1) — I L, A A PISRFAHAE T3 AT,
[ANSI X9.63-2001]
3.2
4 key
e F W BIs E I — NS5, T
a) IR B A A
b) [A AL
o) HFAA I A A .
[ANSI X9.63-2001]
33
FA4H  private key
FEAEXTRRE D ARSI, SR B CORFRI . A SR B S5 nTE ) — P 4.
[ISO/IEC 15946-3 3.24]
34
4] public key
FEAEXTRREE ARG, SR —Ffrm] LA TF I 5
[ISO/IEC 15946-3 3.25]
3.5
WS secret key
TE B A SR BT 3L R . T 50 =7 AN i — 2% .
[ISO/IEC 15946-3 3.26]
3.6



@S  message
FEEA R L LRy A
[ISO/IEC 15946-4 3.7]
3.7
FA3Z  plaintext
TG 75 A B R AR R AT 45 H 1 S 25 B B
[GB/T 5271.8-2001 03.07]
3.8
¥ ciphertext
PRI B L 8, A A EOR, WA A HAE SCN 2.
[GB/T 5271.8-2001 03.08]
3.9
fi% encipherment
h T PRARE S, BB (A5 B A A, B R SN s AT () 300) AR
[GB/T 15843.1-1999 3.3.10]
3.10
fi#% decipherment
RSN U UN R
[GB/T 15843.1-1999 3.3.8]
3.11
=R %] hash function
W LR BRI R — A T 5 K B LA 3 PRI BRI 1% R 506 A2 1 12 o«
a) ATAEEgGER . ZEEBIFS N A, AR E R AT
b) W TAERSE RN, L ER AR S — AR, RV B R AT
e VHETAT PRI T AR IR 2 4 7 SRR EL
[ISO/IEC 15946-2 3.1.3]
3.12
Z*={E hash value
ARz RABUE R T — 4500 I A H IR R+
[ISO/IEC 15946-2 3.1.2]
3.13
BHHIRERE]  key derivation function
A T I XU HOAE e S8, P AR — A AN LR R ) R
[ANSI X9.63-2001]

4 H5

AR T A

AB: {FHAHEIRGHA

ab: F,PI0E, efile XF, i —4&mE th & E.

dp: MBI,

E(F,): F, LM E (1 #0572 S O) A R It 5 e
Fy: A5 ICE A R

G: MRt —A AR, H A =4



Hash(): A% bR %L

H,(): T B BT o LR (0 250 A 2 R

KDF(): Z8HIRAREL

M« Ry v B

M': BRI .

n: TGN (n2# E(F,) W E K F).

O: W EhEE B0 — ARk AL, RN TCS5 I s s FF L, A 5 2 Iy TR 1) BT e
Pg: FAPBIIA.

q: HREF, TR MEH.

x|ly: xSyRIPEE, Hoba, yRr LU HOR H A

[k1P: WhIEHHLE F S PRk 5, B, [kKIP=P4+ P+ -+ P, kKEIE%H.

K

Leyl: KT EEEFx H /AN T oS Ty s s de &

[x]: TWpR%L, KTl Txm M. Flun[7]=7, [8.3]1=9.
lx]: REREL AT EEE T E R Bl | 7)=7, 8.3)=8.
#E(F,): E(F,)LS%H, BN hZREE,)TIF

5 BERSHSHMEH

51 =m

ORI S e R B T A BRI BN 8 i ST, B FH LI RA B U B 1 8 ST
HEAT IR 38 i 5L BT R
52 WERIMZRFESE

W I i 28 22 25 2 B 45 PR IEE, I R (M q=2 I, B AL 65 0 R R IE AR IR A4 2 152X 5
SE SR R E(F,) TR G Ea. bEF,; E(F,) LN G=(xa,y0)(G#£0), HhagMyqEF, T
PN TCEE s GBS 8 BRI i 43 AP hEE).

WA I Hh 28 2R G0 2 5508 LI UE N 57 A AN SOAS B8 135843 2R 5 3 (P I
53 HARZHEXT

P BRI  AFE LA A d s A Pe=[d 51G-

FH P 38 B 0 A2 R 5 S IR AIE S0 N AT A A SCAR S 1B 40 2B 652 [ ML A&
54 HBEhEEL
54.1 #A

AR 4352 PRI ] 2 S B N8 Sk T B = 2R B pR B AL iz R . SRR A bR BRI Bl AL
BURAESS . X =2 B R BT 9 55 A i L R 2 A
542 ZRIZLEERL

AT I A P B 5 0 A8 PR LV R 3 i R R 505, ISMIB S iR AR R ik



543 ZHHIREEE

TR BREIVE F & A — AL iR 3 EOARE ef PR A Y S 0 . B Pt p iR b, B PTIR
A2 R BV E AR B A i P RS R B LRy A b, DA = A I 0 (1) 2 1k 8 A ik — 25 e 75 1) % A1

SRR A R BT LR A R R B

B AR BR BB H, (), Hoan ARG v EUF R 2% 22 18

HYIREREKDF(Z, klen):

BioN: LERFERZ, B Eklen(FonERAF B PIEER I HURHC T, BERIZME /AN T-(232- D),

et KBE A klen(t) B AHEHE LR Hi K

a)WIIa A — 32 EERF A4 F ) T 4% e=0x 00000001 ;

byt 15 [klen/v| 04T«

b.D)HHH, =H,(Z || ct);

b.2) ct++;

o Aklen/viE B, B Haltkiense) = Hapgienso)r 02 Hal fien o) N Ha kien o 5 230 1 (klen —
(v x |Kklen/v]))HLAFs;

)Y K = Haq||Has||- - [|Ha kien o) —1]|Ha! [kien o7 o

544 FMENEEER
AT S e A8 T ) 3 A A Ry A v PR BE A LB A 2

6 MEEZERRE

6.1 MMEEZE

W BRI B LR R M, Klenhy M LUK .

TR B SCMEAT NG, AR s R P ARSI DL R s P IR

Al: HBENIECR R r= A BEN LS ke[ 1,n-1];

A2: AR S C=[R1G=(x1,y1), FEASTOARGG1EE704.2.8F14.2.455 AT, R C IR HE K
TUEEA Ol LRy

A3: UFEMAERIINZE fS=[h]Pp, A SRETCITL A, WHRE IR H

Ad: TSR N Rk Pp=(22,y2), FEASCAEE 1R /34.2.5M4.2. 425 HEOANTT, KA bRz yo 1Y
Hn I e Ay LORE o

AS: W5 t=KDF (x5 || y2, klen), FitA40Lbfrds, NHRFIAL

A6: IHCy =M ®t;

AT: 5Oy = Hash(xy || M || y2);

A8: HiH#XC =0 || Cy || Cso

Ve i R R 2 L SR A



6. 2 j]uﬁkk/fullji

P A B R s
(M 2k RGE S8 KEEA klen LEAFHIF BM < AYIE)

> 1L ANk e[Ln—1]

v
P2k WSIHIIING A C, = [KIG = (x,, y)

A 4

3% B S = [h]P,

e

i

F4: U [KIP, = (%, 3,)

'

WsA: itH1r= KDF(.X2 ” yz’klen)

Hew: 1 C, =M Dt

v

$74: W C, = Hash(x, || M || y,)

A 4 h 4

e WhEx C=C |G, | C, s IR W

Bl mMEELRIE
7 BEEZRRIE
71 fREEX

Beklen Ay SCH Co I HURFK

N TRELC=C, || Cy || Cs HATIEES, A 237 00 1 BN SEILLL N g B IR

Bl: MWCHEUH LR Oy, HAR ST 1343 4.2.3F14.2.945 K407, 4Oy ISR 2878 4 6 A Wk
Al 2 100 A, BRUE O 75 AR 2R 7R, 2 AT A TR 3 HY

B2: AR MLk riS=[r]Cy, HSAETITIE A, WIHRES IR s

B3: WH[dplC1=(20,y2), TEA TR S4r4.2.5F14 2,425 HIRANTT, A FRzo. yo R BRI
ey ey e

B4: W5 t=KDF(xy || y2, klen), #it A0, WFREIEIE H

B5: MWNCHHUH LR Cy, THEM = Cy d ts

B6: i u = Hash(z, || M' || y2), MCHBURLLRH1Cs, Fu # Cs, WHREEIFIR
5



B7: ittt B
T RSP WM RA.

72 MEEIERE

HIP B s ah

(MR IERESH. HXC=C,||C, || C, BbIdy)

501 NESCPIE C

Woilf C, AL MR

502 e TFERGIE 2R A S=[h]G

a

;g?’ &' 'H_ﬁ[dg]clz(xpyz)

v

4 2. WWH t=KDF(x, || y,,klen)

B

P

&5 ﬁ‘ﬁM'ZCz@l

!

%6 2 i u=Hash(x, || M'|| y,)

A 4

\ 4

7 EhuIscM’

E2 MEEZXRE

A

AT IR




Al —BEEK

Mt x

A

(FERHEMR)
H B InfgE w i

AMESRE] (SMB3F RSB IE) 45 A2 B2 R L R AR BEN T 20 I R LR A
HRASE R 256 LEAF(KIZ B, C 0 Hase()e
AHER A AT 6IE RIS, Zei e, A ARz,

A, WISCRIT ASCITE S

A2 F, EHEfhZH S mgE

MR 2 T RE N : y? =2 +ax + b
il F,-256

?%%ﬁp:

8542D69E 4C044F18 E8B92435
#Ha:

787968B4 FA32C3FD 2417842E
RHb:

63E4C6D3 B23B0C84 9CF84241
FERG=(zq.yc), HHrid An.
é@tﬁIG:

421DEBD6 1B62EAB6 746434EB
LY NTIeE

0680512B CBB42C07 D47349D2

Brn:

BF6FF7DE

73BBFEFF

484BFE48

C3CC315E

153B70C4

45728391

2F3C848B

F61D59A5

32220B3B

ES5D7FDFEC

8542D69E 4C044F18 E8B92435 BEFGFFE7DD 29772063

FEIm=5 1494 M« encryption standard

5C45517D

6831D7EQ

B16BA06GE

ADD50BDC

BFA36EAL

0485628D

722EDB8B

EC65228B

6E12D1DA

4C4E6C14

A85841B9

S5AE74EE7

HEMM63EHIF~: 656E63 72797074 696F6E20 7374616E 64617264

MHdp:

1649AB77 A00637BD 5E2EFE28 3FBE3535 34AATFTC

NHPp=(zp,yp):

ARz :

435B39CC A8F3B508 C1488AFC
é&$ﬁy3:

75DDBA78 F15FEECB 4C7895E2
MEZRTRPFXE:

A BEHLEK

4C62EEFD 6ECFC2B9 5B92FD6C
TS I 5. Ci =R G=(21,91):
é@$ﬁ$ﬁ

245C26FB 68B1DDDD B12C4B6B
é@%ﬁyp

76CB9264 C2ATES88E 52B19903

67BE491A

C1CDF5FE

3D957514

FOF2B6D5

FDC47378

7

OF7BAO7E

01DEBB2C

8AFA1742

FE60A383

F605E368

B89463F2

581A0E48

DBADF453

5546D490

BOD18D1C

11F5C074

08DDBC29

49A5CFEF70

99CCF77B

18E5388D

4144ABF1

23A24B84

08F1DFC3

3937E498

27C5249A

TFEDD43D

E46E09A2

C32E79B7

20BBODAO

628ATEQA

BAQ76A42

49DD7B4F

TE6252E7

400F01B8



A3

TEMCE H R 48 R an B2, S g 20 B 1B XA PC |2y ||y, H AP PCK H— 5
HPC=04, {5 kCo
THEAG IR 2R 55 [k Pp=(22,12):

él-é*/]?l’g :

64D20D27 D0632957 F8028ClE 024F6B02 EDF23102 A566C932 AE8BD613 ABES865FE

é&$iyx

58D225EC A784AE30 OA81A2D4 8281A828 EICEDF11 C4219099 84026537 5077BF78
HE MR klen=152
W t=K DF(x3||y2, klen):

006E30 DAE231B0O 71DFAD8A A379E902 64491603

ifﬁiC&zﬂf@t:

650053 A89B41C4 18BOC3AA DOOD886C 00286467
WL Cy=Hash(z | M | yo):

za || M || yo:
64D20D27 D0632957
656E6372 79707469
81A828E1 CEDF11C4
Cs:

9C3D7360 C30156FA

WSO = C1 )| Oy O

04245C26 FB68B1DD
E776CB92 64C2ATES
B8650053 A89B41C4
76712DA9 D8094A63

RERTRIEXE:

F8028C1E
6F6E2073
21909984

B7C80A02

DDB12C4B
8E52B199
18BOC3AA
4B766D3A

THEAGE 26 5 [d 10 1=(22, ¥o):

élé*/]?l’g :
64D20D27 D0632957
é@tﬁyy

F8028C1E

024F6B02
74616E64
02653750

76712DAY

6BFIOF2B6

03FDC473

D0O0OD886C
285E0748

024Fr6B02

EDF23102
61726458
77BE78

D8094A63

D5FE60A3

78F605E3

00286467
0653426D

EDF23102

58D225EC AT784AE30 OA81A2D4 8281A828 EICEDF11l
Ht = KDF(xs|y2,klen):
006E30 DAE231B0O 71DFADS8A A379E902 64491603

WHEM =Cy o t:

656E63 72797074 696F6E20 7374616E 64617264
W u=Hash(xs|| M’ ||ys):
9C3D7360 C30156FA B7C80A02 76712DA9 D8094A63 4B766D3A 285E0748 0653426D
HHSCM': 656E63 72797074 696F6E20 7374616E 64617264, BI4: encryption standard

Fy EH6IE B2 B AR

WA W2 T RE R s 2 +ay=23+ax+b

w~f52: Fym-257

HI A2 ANy 4241

Z¥a: 0
ZHb:

A566C932

D225ECA7

4B766D3A

83B0OD18D

6811F5CO
9C3D7360

A566C932

C4219099

AE8BD613

84AE300A

285E0748

1C4144AB

7T423A24B
C30156FA

AES8BD613

84026537

A8E865FE

81A2D482

0653426D

F17F6252

84400F01
B7C80A02

ABE865FE

5077BF78



00 E78BCD09 746C2023 78A7E7T2B 12BCE002 66B9627E CBOBSA25 367ADIAD 4CC6242B

FERG=(zq.yc), HHrid An.

bRz

00 CDBI9CATF 1E6B0441 F658343F 4B10297C OEF9B649 1082400A 62E7A748 5735FADD

M bryc:

01 3DE74DA6 5951C4D7 6DC89220 DSF7777A 611B1C38 BAE260B1 75951DC8 060C2B3E

rn:

JFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF BC972CF7 E6B6F900 945B3C6A 0CF6161D

FEINZE 4 ELM . encryption standard

HEMPI1613EHFRR: 656E63 72797074 696F6E20 7374616E 64617264

HHdp:

56A270D1 7377AA9A 367CFA82 E46FA526 7713A9B9 1101D077 7BO7FCE0 18C757EB

AN Pp=(xp.yp):

bR g

00 A67941E6 DEBA6180 5F7BCFF0 985BB3BE D986F1C2 97E4D888 0D82B821 C624EE57

élé*/in:

01 93ED5A67 07B59087 81B86084 1085F52E EFATFE32 9A5C8118 43533A87 4D027271

MEZTEPEKE:

;A B LA K«

6D3B4971 53E3E925 24E5C122 682DBDC8 705062E2 0B917ASF 8FCDBSEE 4C66663D

VBRI B2 5 O =[k]1G=(z1,y1):

LY A

01 9D236DDB 305009AD 52C51BB9 32709BD5 34D476FB B7BODF95 42A8A4D8 90A3F2E1

/ﬂé*ﬂ?ylz

00 B23B938D COA94D1D F8F42CF4 5D2D6601 BF638C3D 7DE75A29 FO2AFB7E 45E91771

TE O IE FH R R 40 )RR e 2, RV 3 e 9 R B XN PC |21 |Jyn, FHPCR B — 57
HPC=04, {5idHCy,

TR 2 s k1 Pe=(22,y2):

LY AN

00 83E628CF 701EE314 1E8873FE 55936ADF 24963F5D C9C64805 66C80F8A 1D8CCS51B

Qé*ﬂ?yzz

01 524C647F 0C0412DE FD468BDA 3AEOESA8 OFCC8F5C 990FEE1l 60292923 2DCDIF36

R MK klen=152

V5 t=K DF (z3|ys.klen):

983BCF 106AB2DC C92F8AEA C6C60BF2 98BB0117

WHC=M @ t:

FD55AC 6213C2A8 A040E4CA BS5B26A9C FCDA7373 FCDA7373

WHCs=Hash(zy || M || y2):

oy || M || ya:

0083E628 CF701EE3 141E8873 FE55936A DF24963F 5DC9C648 0566C80F 8A1D8CCS

1B656E63 72797074 696F6E20 7374616E 64617264 01524C64 7F0C0412 DEFD468B

DA3AEOES A80FCC8F 5C990FEE 11602929 232DCDIF 36

Cs:

73248625 D3758FA3 7B3EAB80 E9CFCABA 665E3199 EA15A1FA 8189D96F 579125E4

9



B SLO=C||Ca||C3:

04019D23 6DDB3050 09AD52C5 1BB93270 9BD534D4 76FBR7B0 DF9542A8 A4D890A3
F2E100B2 3B938DCO A94DIDF8 F42CF45D 2D6601BF 638C3D7D E75A29F0 2AFB7E45
E91771FD 55AC6213 C2A8A040 E4CAB5B2 6A9CFCDA 737373A4 8625D375 8FA37B3E
ABBOEICF CABA665E 3199EA15 A1FA8189 D96F5791 25E4

RESTEPIEXE:

A Hh 2k 2 [d p]1C1=(22,y2):

AR bRy

00 83E628CF 701EE314 1E8873FE 55936ADF 24963F5D C9C64805 66C80F8A 1D8CCS51B
M bRy :

01 524C647F 0C0412DE FD468BDA 3AEOESA8 OFCC8F5C 990FEE1l 60292923 2DCDIF36
W Ht=K DF(z2||y2, klen):

983BCF 106AB2DC C92F8AEA C6C60BF2 98BB0117

HM'=Cyot:

656E63 72797074 696F6E20 7374616E 64617264

S u=Hash(zo||M'|| y2):

73A48625 D3758FA3 7B3EAB80O E9CFCABA 665E3199 EA15A1FA 8189D96F 579125E4
HHSCM': 656E63 72797074 696F6E20 7374616E 64617264, HI4: encryption standard
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