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B F, FE—EELHRTUE g H—PHEER . K g A F, WAEBRTEEFET B F, ={g'| 0<<
i<p—2), Ha=g €F,; , HP 0<i<<p—2, M a WRZEHTH a7 =g*77",

1R F,, F.={0,1}

F.tymekRmE A1, RERINE A2,

%A1l
+ | o |1
0 0 1
1 1 0
* A2
0 1
0 0 0
1 0 1

Bl 2. %M Fi ,Friy={0,1,2,-,18}
Foo g eyR#:10,14€ Fyy,10+14=24,24 mod 19=5,f 10-+14=5,
FiotFRE MR B.7,8€ Fiy,7X8=56,56 mod 19=18,11] 7 - 8=18,
138 Fio" (—MERIT, W Fro" FRETH 13HFRFRTRER:
13°=1,13'=13,13*=17,13*=12,13* =4,13°=14,13°=11,13"=10,13°*=16,13° =18,
13'°=6,13"=2,13"%=7,13~=15,13"=5,13%=8,13% =9,13"=3,13"% =1,

Al12 F, FHEHMEHEN
A121 EER

F, EH6E dh 2% AR A W5 5 R AR BRI AR RR
11
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A 122 {(FHLEHERT

Lp BRRT 3IWREN,F, LB &7 BEGNLIRRATALURMAR y*=2°+az+b,H P a,
bEF,, B8 (4a*+276*)modp#0, WBEIMLE LR SEIEN E(F,)={(z,y) |z, yEF, AW R L
FRy'=z'taz+b}U{O}, HH O BRFEHMRNEH T .

E(F,) b Q& BT H R E 8RN, 1 s — BT JURBE -

a) 0+0=0;

b) VP=(z,y)EEF,O\{O},P+0=0+P=P;

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

d ,‘\5\ Plz(xlvyl)GE(FP)\{O},Pzz(xzvyz)GE(FP)\{O}’PsZ(Is,y3)=P1+P2¢

O,
{x3=,\z—x1—xz )
y3=/\(:c:—:c3)—y“
Hrp
yz:yl, %I]#Igy
A: oy i
3z, +a
21y1 ’ %IIZxZE.PZ:/é—PIo

B3 AR Fo b 505 E dh &
FuobF@B:y=z+z+1,HP a=1,6=1, W F, EHIZHEN.
0,1),€0,18),(2,7,(2,12),(5,6),(5,13),(7,3),(7,16),(9,6),(9,13),(106,2),(10,17),(13,8),(13,11),
(14,2),(14,17),(15,3),(15,16),(16,3),(16,16),
M EFOF 2PN R@EREEFES 0.
a) B P,=(10,2),P,=(9,6),i& P,=P,+P,:

Ye Y1 _6—2 4 _
7=z, 9=10 =1 4=15(mod19),

z3=152—10—9=225—10—9=16—10—9=—3=16(mod19),
y3=15X (10—16) —2=15X (—6) —2=3(mod19) ,
R Py=(16,3),

b) M P,=(10,2),3HE[2]P,:

3z t+a 3X10°+1 3X5+1 16
A= 2 IxZ - 4 —4—4(m0d19),

z3;=4*—10—10=—4 =15(mod19),
y3=4X(10—15)—2=—22=16(mod19),
Frei2lp,=Q5,16),

A 1.23 BRLIERTR
A1.23.1 REHRLER

Lp RATIHREYH,F, EHEME T BERESZLFRTUUBEARN v 2=2"tazz’+
bz, H# a,b€F,, H 4a°+276*7#0 modp . WBEME LM EELIEHN E(F)={(z,y,2)|z,y,2€F,
HBRMEFRE y e=x'tazz’+bz*}, WF (155,200 F(x2,52:2:) B HEFEDS uEF, B ur#0,
ﬁf@ tT) T UL Y1 T UY2 9% T U, ,ﬂﬂﬁﬁﬁﬁziﬁﬁ%m,iﬁlﬁ—/ﬁﬁ o

270,18 X=x/z,Y=y/z, T \ARUESH 3 AR F R BN RARER Y =X +aX +b;

#H2=0,0,1,0)XN ST AR R TREBIEFER O.

12
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RS ERIRR T .E(F,) L AMMEBEREELNT .

a) O0+0=0;

b) VP=(z,y,z)EE(FO\{O},P+0=0+P=P;

¢) VP=(z,y,2) €E(F,)\{O},P ¥ tE —P=(ux,—uy,uz),u€F,H u7#0,P+(—P)=0;

d 'R Plz(xl7y1721)GE(FP)\{O}’Pzz(xZ’yZ’zZ)EE(FP)\{O}’P3=P1+P2=
(z3,y3:,23)7F0,
# P.15#P,, .
A =Z1225A2=Z2215A3 A1 —A2584 =1%245 =¥2218s =4 —As:A7 =241 TAz,As=2122>
As=A32,210=A34s A1 =AsAs” —A7de>Z3=A3A11 Y3 =As (AgA1 —A1) —A1d10523=A10As
#HP,=P,, 0.
M=3z,’+taz:?,0:=2y:121,A: = 31" A0 =2As21215As =X 7 5As =212 —8A4,
Z3=Azd6,¥3=A1 (4As —2A6) 24543523 =A245,

A.1.2.3.2 Jacobian INEH H L%

F, bR 2R 5 B Jacobian MBS BIRR TR LI R vy =2’ +azz* +b2°, HH asb€
F,,H 4a®*+276*#0 modp . WEIMZE LM SEIEHR E(F ) ={(z,y,2) |z,y,z€F , AR HEFT B
yi=z*tazz*+bz%}, MTF (21,3120 F(z255:52:)  HEHEFENuEF, Hu#0,{f8 .2, =4"z,,
yi=u'ys sz =uz, , WRRX W N ZTHEFM , ZRE— A

£ z2740,it X=xz/2%,Y=y/2%, M T] M Jacobian il EH Z LIz B REL A HBIFERER.Y =
X +aX+b;

#2=0,(1, 1,0 MG H LR R TR EBEFER O,

Jacobian MEHERIRET,,E(F,) LEANNEBSEE XWNT .

a) O0+0=0;

b) VYP=(z,y,z)€EE(F)O\{O},P+0=0+P=P;

) VP=(z,y,2)EEWFI\{O},P WL —P=Gz,—u’y,uz),u€F, H u#0,P+(—P)=0;

d) 'R P1=(11’y1;21)EE(FP)\{O}va=(»‘Czyyzvzz)EE(Fp)\{O}9Pa=P1+P2=

(xs 2 Y3 »23)7 0,

& PP, 1.

A= 22 5 sA =ZaZ 1 A=A — A2 A = Y122 sAs = ¥221 0 As =As—AssAr =A1+2,,
As=AaFAs 23 =A6" =747, 33 =As (145" —23) —AuAs® 25 =21 2,455

#P,=P,, 0.

M=3z. Ftaz' A, =4x1y:1%54: =8y, s 23 =2, =222,y =A1 (A —x3) —A3,2:=2y:2; .

A13 F, FHEBLHH

F,(p ARFIWEBRO L—FHRMRNHNBIEREEFIPTENNE . IERFEF,), H
Hasse EH M . p+1—-2p*<H#EF ,)<p+1+2p',
HRMERMHEFE ) =p+1, MUHREMENBTRN, BUAEBTRE.

A2 ZxH i Fo

A21 ZR¥EHF-HNEX

B 2" ML EWREE RIS Fomn B F. 8 m KT KA m KLY . For TAE R F. ERBON
13
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m WA BEE, WRRUFE For PHEEm N TLE a0rars = 1am-1 R Va€EFpm o FTLUAHE—RRRA:
a=agastaiaittapian—1 HF a; € F;, #{aosars1an-1} 8 Fr FEF, LR—HE, AEXH
—H B, RT L BEEE (aosa1sran-1)RBREBITE a. FrEF, ERERZMES, HTE W NE
EARMETHEZEEANZE BN, HALLESREESBERHERE B HTENREERNGHET
EAREHEEAN(MHAZHRERZSAAERERSHEEZERNRA—BO .,

A2.1.1 ZHAE

HF,Em RRTAHABHR f(2)=x"+ frarz™ '+t fox?+frz+fo (B f,€F,,i=0,1,
wm— DRITTY B For WAREHR, For B F EIIERBET m BB AL B
Fp={an 1" ' tan_sz™ i+ +az+aola;:EF;,:=0,1,,m—1},
ZHMAEE (" z" 72z, 1R Fr ERAMBSEIEF, EM—HE, FRAZTRE.
BREan 1z ' tapaz" it taizta N BRRNETUHKER m WP (@n-1am-2
rara0) RER, BT
Fpm={(an-1an—2"a1ao)|a; €F;,i=0,1,-+,m—1},
Ferk AT 1 i (00---01) R, BITH (00-+00) FR., MILEMMBEMREEXINT .
—mEEE
V{@m—1Gm-2a1a0) s (b1 b=z b1 by) € Fpm s mﬂ (@m—1@m—2*"a1a0) + (Bt bmr b1 b)) =
(Cn—1Cm—2°*"C1C0) ,ﬁl:':t Ci =ai@bi si=0,1,+,m—1,75E] ’ﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁo
—REEH
V(am-18m2a180) s (D18 p"b1b) € Fpmy mﬂ (@m—1Gm-zrar1ae) * (bp—1bpzbiby) =
Tt Tmz 170 )y A BIMRA (g1 2™ 't rpex™ 2t triztr) B (a1 2™ tap—px™ 24+
a2+ as) * D1 ™ P F by x™ i+l 20,0 FE F E modf ()RR
FE.FrB8E8E 2" MR, L Fr " Bl For PHRAETOHRBIFRIER, For " RIGHH, &
FrhBLHEE—ANTE g 8 For PAE—JERTEA LU g B— D HTHFRR, K g BF " BERTT
(AT Bl . Fom " ={g'|0<<i<<2"—2), B a=g €Fp ", HiP 0<i<<2"—2, W a WREFTH:
-1 =g2m—1—i .
Bl 4. Y Fos BT ERR
BF, FR—ANRAAZHR f(2)=z"+z+1,0 Fs FHTEE:
(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),
% . (11011) + (10011) = (01000)
k. (11011) » (10011>=(00100)
(' 2 +z+1D) (' Fx+ D=2+t + 23 +z22+1
=(z'+z'+D » (*+ 2+ +2°
=z2(modf(x))
B 2R (2 +x+D - (' +z+DBRU f(o)BER.
Ferk B T (00001) sa=z £ Fos * H— A HEBRIT M « KA BN
a°=1(00001) ,¢' =(00010) ,a* = (00100) ya* = (01000) ,&* = (10000) ,o* = (00101),
a®=1(01010) ,2” = (10100) ,a® =(01101) ,a® = (11010} ,e'* =(10001) ,a'' = (00111,
2?=1(01110),a"* =(11100) ,&" =(11101) ,a* =(11111) ,¢'* = (11011) ,¢'" = (10011) ,
a'®=(00011) ,a" =(00110) ,a® = (01100) ,a® == (11000) ;o™ == (10101) ,a® = (01111),
14
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a®=(11110),a® = (11001) ,&* = (10111) ,&* = (01011) ,&** = (10110) ,&** = (01001) ,
a*=(10010) ,&* = (00001),

A212 ZHAMEHAE

A2.1.2.1 HiR
ZHAE(TPRY AR AE (PPBYRFHRH S HAE.

A21.22 ZWAE

F, PR=TXEEM 2" +x* +1 HETR, K 1<b<im—1,

Fum )—AZMRXERREHF, b~ m RATAZMARER, REXEREN m HFAEX
BH=TR, LR 488 Fors =R ERR,

XF192<m <512, R A3 B THE m RATA=ZTAME— N m {H; X FNXER m, G il
TERMK R EB=EHK 2"+ +1E F, ERRT A,

F®A3

mk mk m sk msk mk mk
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

15
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£ A3 D

myk m,k myk m,k mk m,k
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

A2.1.23 AH{AE

F, FAEFREEM 27+ +x +zh +1 HBTR, Hop 1<k, <k, <ks<m —1. For HB

AEEREHF, b~ m KATARLTRRERN . X 4<m<512, FEEXFHRIAX.

Xt 192<m <512 ERFELEARTNA=ZTRE m, B AAINBTHATAHARLITRNN m H; HFHE—1

ﬁﬁ‘ﬁ‘} m ,ﬁ'JtHEJ—L‘.é_ﬁ(k] skz k) 9?%/@:

a) z"t+zhtz24z+1EF, LAY,

b) & RATEEHE/N;
o) FMXABEEE ki k AT EEHD
) XBERE R F koo ks RATERH/D,

F A4

m(k1 ,kz ,k3)

"l(kx sk2 ’kz)

m(kl NP 7k3)

m(kl sk sks)

192 (1,2,7)

195

(1,2,37

197 (1,2,2D

200 (1,2,8D)

203 (1,2,45)

205

1,2,2D

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 (1,2,1T)

245 (1,2,37)

246

(1,2,1D

248 (1,2,243)

251 (1,2,45

254 (1,2,

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 (1,2,1D

306 (1,2,106)

307 (1,2,93)

309

(1,2,26)

311 (1,3,15%

312 (1,2,83)

315 (1,2,142)

317

(113768)

320 1,2,D

323 (1,2,21)

16
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® AL B

m(ky ko sks) m(ky kg ks) mkyskysks) m(ky sky oky)
325 (1,2,53) 326 (1,2,67) 328 (1,2,5D) 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 (1,2,7D) 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 (1,2,8D 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)

A2.1.24 EFESWAEMHR
Forn AR ZMABERRBIRT AL HMA R 2.

a)

HHEF, BB m RATAZTRX, MARZARX f(OBRAATAHZHRK 2"+ +1, 8T

ELRBCREL & WEBUERM R T8/ GXHRZTRER A3 Bil);

b)

A2.1.3

ERFELEF, LR m RATA=ZRA, WALZHRA f(OBRAATARTK 2" +2b +
zh -z +1, h T HESEBBBORELF

1 ki BLRATRR/D

2)  XXABE) k1o k, BRI RE/ 5

3) XPEER by ko ok RURATBE/NCX BRI BT AAER AL HiD.

ERE

TR B7 v VBB Fm EF, F—AEME, L BEF . XEMNERREEN.

17
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Va € Fon , | a =a,p” +a,p? -f-"-"i—a,,,_lﬁzm_1 yHpa, €F,,(i=0,1,>,m—1),3HiEH a=(asaia;
ey @pme1 ) BILE « BKE N m BHEFRFR. L Fir ={(asa10:an—2an-1) |a; EF,,0<i<<
m—1}, ‘ERMITT I EHm N1 HEHFERAL--DFER,FTXHm N0 B HFBRO0--0FER,
i B, FAERRNESHEFRAZARXERTOHFHEFERA—BH (SR A2.1D,
HEERBERERT Fr P RETBERBHAABOUEE
Ya € Fopmya=a,f% +a1f” + + a1 =(a0a1a:"*@ny@m-1) >

m—1 m—1 m—1

o’ = (Za.ﬂzi ) = Eafﬁzm = Zai—IBZi =(apn1@0* " Amsz) o
EXMBER T, RFFZEREKEI m HHERWERBN, ETAESEH L.

A2.14 SHEME

B A213 A M,FrEF, FMEMERER R N={(8,8,5" 8" HI—HE, HP BECFsm,
FEREXERERBRITENELTNEHERE A F-BREXTHARTENREZERAKTE. B
W, BEETH MRS EMERE, XX R, kB A AR,

Yom REERE 8 BIREt For FERYEME. BWEMENRA T EEERETERREEEER
HEH—IEEE. —BELT . RB T AN REZXAH. Y TRENm AT, H Fr ZBEFH A
BT HEHERRE, AFAEMES, XU 1 AR 2 NEHEARFRARNREEZE, ANt
HREMIBRERE., X INEHEAERN [ RRMEME, KB 2 NEHEMERY 1 HSR
IERLE, '

BRI For PRHTR AR EMETIUHKES m WHER(@1an—2a1a) BER,

a) FEHBMIT1IHm A1 HHERRR;

b) BITOH m 40 W HIERER;

o) FWAEITEM MY H RN AR EE TN

d) HWITEMREE A.2.1.4.3 PHIR.

A2.1.41 EEEREAHMN

¥ Fo BFENBR/PNRBENEEME.
2 A5 H[192,512]HEE m K Fr L RHTIEAER A,

FAS5
m KA m EE m KR m KA m KH m RE
193 4 197 18 199 4 211 10 223 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
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 6
479 8 487 4 491 2 499 4 503 6 509 2

18
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A2.142 BEFREMEHRR
BEXRM T, AHATREETLURRK F.r on KT 1 BEREES S BB PR T HEHEMEHRE

.

WA KT EABSEROER n, EBHT.
i For FE—RE T WEHIEASE, 8L “IEH”7; TN B “BHiR7.

a)
b)
)
d
e)
D

"8 p=T m+1;

Hp AREY NS ERIHEL;
HHE 2 p BB k(31 B.1.8);
HEBu=T m/k;

8 d=gcd(u,m);
FA=1,05E0“ER”; BN L HER.

A2143 EHRERBTHRZEX

MTAEERENEHENE, AREEZHGES =80 RETER RERINTRE, ARHHE—
W IARGF AN TTERBFNE T o AKX ITERITRHRR, TEXNX=HHETHH

R .

—REREH:

BAKFTIABE m BB T . HPEF- PFEXRET HEHENE B,
W AN T BEFS] £, f (@), f(p—1),
a) HE =T m+1;
by FAEEp BAT HER« (A B.L9);
o) HERFH FQ,f(2) -, f(p—1D:
1 Bw=l;
2> Mj=0% T—1#17:
—H n=w;
—Mi=0§ﬂm*1#&ﬁ:
o B f(n)=1;
® B n=2nmodp;
e B w=u-+wmodp;

d) %tﬂ}?ﬁu f(l)sf(Z),"'vf(p_l)a

— LBEERFEMEBRTTHANMEATLR o Mo, HRRHNFE T coILK.

B co=F(a,b),
BWAKT IHERm, EBR THPEF- PREXET MRFERE B RERTEMRE
BRATHWAEITE a b,
W ERNEME BRRTHMNEITE a0 #EHE T AKX,
a) FAREFTEEBIAMEFH (D, (@), f(p—1D);
b) T RBEEGW J=0,FM
J= i (@11 mpzta—1 + Amizte1b5-1) 5
o HWHAK

co=J+ Eaf(k+l)bf(p—k) .
k=1

19
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—FAGSTE D RROE M, WA, HHHIBETHK a T 0 HFERA:
X u= (o1 ***tm=1) 0 =001 V1) » B Fu, ) L co=F(a,0) RFHEIRIER.
MAKTIHER m, EBR THPEF PHEERYUT WEHEREBD RERHTEMRE
BERARTHENETE a.b,
BB (cocrcn1)=C(a0a1an—1) X (boby*bp1),
a) E(wourun—1)=(aca;*an-1);
b) E(vevivm—1)=(bob1*bp1);
c) Xﬂ‘kMO@Jm—lT}L‘ﬁ:
D HEco=F(u,v);
2) B u=LeftRotate(u), 3 & v=LeftRotate(v) , ' LeftRotate O R/RIEHF LR 1 i
28,8 LeftRotate(u)=LeftRotate(uou; * sz tm—1) = (1% Um—1%0) 3
d ﬁfﬂ c=C(coC1***Cm—1) 0 k
RBP4 AZIXRENTREE#RT Fos , THHN RS 5 ARTIEMERR Fois
RO 5. NV Fs WEFEARERR
FuHuBENLHREMA:
(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),
% (acarazazal) +(bob1brbsb ) =C(cocr1c2¢3¢4) y o i =a, Db, ,0<i<5, W R EMME @ L M BERES
BRIGZRRZH.
15 5%k
HHR2X5+1=11,11 BR—RE, W T=2,2 % 11 98K 10, H ged(5,(11—1)/10)=1,Fd Fos HE 2 KFHIER
#, I08 11 MR 2, w=10, WAIHHESD £ HENT
fO=0, f)=1, f4)=2, f(8)=3, f(6)=4,
fQ0)=0, f(9=1, f(H=2, f(3)=3, f6)=4,
a=1(10000),6=(11001), iy T=2 HBE%, WA J=0,
11-2
WA Fla,b)= gaf(k+l)bf(ll—h)
=aob;ta (b +b;3)ta(bs+8,)tas (b, +8;)+a, (548,
co=aobyta(by+b3)+ta,(b;+b)+a;(bi+b:)+a,(b+84),
c1=a b, ta,(b;+b)ta;(bs+b)ta (b, +b5)tao(by+8,),
c2=azbyt+a; (b, +bs)+a,(be+b)+tao(bs+b)+a, (b, +8,),
ci=azbit+a(by+b)+as(by+b:)+a (by+be)+a,(b,+b,),
ci=abotao(by+b)+a, (b +8b;)+a,(betb)+as (b +b3),
CIRUEEY:
co =F((10000),(11001))=1,
¢, =F((00001),(10011))=1,
¢, =F((00010),(00111))=1,
c3=F{((00100),(01110)>=1,
¢, =F((01000),(11100))=1,
8 c=C(coc1c3¢3¢4) s JFRA c=a « 5=(11111),

A22 F EHEMHRAEN
A.2.2.1 #Rid
Fom E A0 [ i 28 % F B R B A WA - (7 5T A A R ST B AR R
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A222 {(FHBLIRRT

Fp P BHFRWRME T BEGHLRRTUURAR Y +zy=2"taz’+b, HF 2,6 EFpm,
Ho#0, HHEAMEEHARIEN EFp)={(z,9) |z, yEFr ABERMABFB y* +xzy=2"+az’+

byU{O}, Ho O BIBI &M LI ER, XHARR.
E(Fp) L QBT @A MEZ BN, 448 — P IUREE -
a) 0+0=0;
b) YP=(z,y)EE(F»)\{0},P+0=0+P=P;

¢) VYP=(x,y)EEF)\{O},P B ILE —P=(z,z+y),P+(—P)=0;

&) FAEELFERAR R SN
ﬁP1=($19y1)€'E(Fzm )\{O}7Pz=(xz 9yz)€E(FzM)\{O}’E. T1F T2
&P3=(z3 ,y3)=P1+P2,mU:
z3=A*+A+z,+z,+a,
y3=A(z,+x3)txsty:,

Y1+,
EFP A_Il‘i_xz
e) AESHN .

)&P1=(11’y1)6E(F2" )\{O}E. 11¢0’P3:(I3 ,y3)=P1+P1,m'J:
{x3=A2+A+a,
y3=xf+(,1+1)x3,

Hepa=z,+2L,
T

TEEH Fos EHMEMKNTA RS, RO 6 H=ZTRERR Fo . 8l 7 I—HRMEMER

/:J:\. I;‘Z5 o
RO 6. ASIRERIR Fos BOH B i 22
BATA=ZAR f(e)=z"+z*+1,BHE—MR o=z, Fss " T H « K-

=(00001), «'=(00010), &2=(00100), o®=(01000), qo'=(10000), o°=1(00101),

=(01010),

=(10100), «®=(01101), &°=(11010), & =(10001), «''=(00111), ¢2=(01110), "*=(11100),
=110, a®=(11111), «®=(11011), " =(10011), '®*=(00011), ¥ =1(00110), «*=(01100),
«?=(11000), a®=(10101), «®=(01111), «*=(11110), «®*=(11001), «*=(10111), «¥=(01011),

a®=(10110), «®=1(01001), «*=(10010), ¥ =q°=(00001),
B—&FBHFRMBR, TRy toy=2'+z"+1, Kb a=1,6=1., WHFBAURRWT:
(00001) y? 4 (00001) zy = (00001) =* -+ (00001) x* + (00001)
X2 B e vk B A 55 (00001)
Fp EH MRS R
0,1, @*a"), (@e®), @%a™)) (@%5a®), (@ :a®), (@ sa®),
@), @%,e®), (@*e"), (",a™), @ ,a"), @7 ,e¥)s (e¥,a"),
a’,a®), (a“,azz), @®,a¥), (a®,a"), (a®,a™), @®.2), (®.,a"),
W E(Fs))A 240 RBEXFELO).
a) B P i=(z1,y1)=(*:a®) P;=(z;,5:)=(a*ya") ,itE P;=(zx3,y;)=P,+P;.

1= yz+y14 15+a“=gi= 10
a s

z,+tx:  od+ab a
z:;=Al Atz tx,Fa=a® +a ottt +1=0o",
ys=A(z, +z3)tx;+yi=a (@’ +a®)+a® +o" =o%,
F,::l:(az4 !azz)o

21
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by P,=(a%,a),HE[2]IP,=(z:,y3):
B4 a®
A=£1+“—=as+_5_=azzi
X1 a
—‘Xz+/\+a=a“+a22+1=aaa
y3=x 24+ Q4+ Dz =a?+ @Z+Da*=a",

f2]P,=(*a®),
FE 7.0 1 BB EMIERR Fos B4 5 th 2

BUAE BRI «=(11000), (1111 D B EREBAIG, W Fos " TTH o« M-
=(11000), *=(01100>, o%=(11100), =(10111), o°*=(01110),
=(00001), o'=(11110), @®=(11011), &' =(10010), «'*=(10100),

<M =(10000), o =(11010), o' =(11001), «"®*=(01111), ' =(00010),

2 =(00101), «®2=(01001), o®=(10101), «*=(00100), «**=(01010),

a7 =(01011), &% =(01000), ®=(10110), &®=(01101), o =q°=(11111),

R—EBTFRUMAE, FBHR: Y tzy=2"+1, EF a=0,0=1. WHTBETLURTUMTF:
111D y2+ Q111D 2y =(11111)£* +(11111)

X B R Fens B4 0 (11111,

Fos FIHCENZR B RA

(0,a"), 2%, (°,0), (@*a'), @*e®), (@ e, (@°,a?), (e*a®),

(as,a“), @"ha™), (@ a®), (@%ya®)s (@), (a,a*), @,e®)s (a',e®),
aye®)s (@¥%,e%), (12 a®), (a%,a"), (@"%,e?), (a™,a), (2",e"), (2" ,a™),

(a”,azs), (@®,e¢"), (@%e?), (a”,a*), (2":a®), (@®,a'), (@*,a®)y (,a*),

(@®,e®),  (@®a")s  (@%:2")s (@™,2)s (@®5a™), (@®,:a®), (@®,2™)s (@%,e%),

(@®,2*), (®,a"), (azs,azz)o

MEF;: )H UM RKBBEIFER O), H E(Fs ) RIEFBE,
BP=(a* "), MEBER, A

[1]P=(a?a""),
[(51P=(a",a®),
[91P=(a™,a'),
[13]P=(a",a*"),
[17]P=(a®,a*),
[21]P=(a®,a"),
[25]P=(a",a™),
[29]P=(a® ,a™),
[(33]P=(a",0),
[37]P=(a%,e*),
[411P=(a",a™),

[2]P=(a®,a?%),

[6]P=(a",a"),

[10]P=(a",a*),
[14]P=(a®,a®),
[18]P=(a®,a"),
[22]P=(0,a",

[26]P=(a®,a"),
[301P=(a®,a*),
[34]P=(a",a"®),
[38]P=(a",a"),
[42]P=(a® ,a"),

[3]P=(a",a*),

[7]P=(a%:a'),

[11]P=(a",a"),

[15]P =(a®,a™),
[19]P=(zz” »a®),
[23]P=(a®,a"),
[27]P=(a®,a®),
[31]P=(a" ,a®),
[35]P=(a®,a"),
[39]P=(a",a™),
[43]P=(a’;a™),

[41P=(a",a"),
[81P=(a",a”™),
[12]P=(a®,a"),
[16JP=(a',a"),
[20]P=(a%,a®),
[241P=(a%,a"),
[28]P=(a",a"),
[32]P=(a®,a*"),
[36]P=(a¥,a'®),
[40]P=(a’,a"),
[44]P=0,

A2.23 SHRALKRERFR
RAERBLRA

Fr PEEBTRHEMEFBAEGESZRIRETAUEARN vy 2 txyz=2°tazxlz+b2®, Hrf
asb€EFm ,Hb7#0, E(Fp)={(z,y,2) 2,5, zEFn HER BRI B vzt zyz=2"+ax’z+
bz}, JF(z,,3y152) Mz 52012:)  BHFEFE N uEFom Hu0, 8 cxi =uxssv1i=uyss2,=uz,,
MHEXHEAN=ZThAEN . BERF—1 K.

#2#0,it X=x/2,Y=y/z, W] AR HEST B AR IR B R E L N T T RARER Y+ XY=X+
aXt+b;

22
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WENELRAT E(Fr) EANMEBEEE X .

WE R E(Fr) ERRIRBT B ROMEBZEERN , R — 5.

a) O+0=0;

b) VP=(z,y,2) €E(F»)\{O}, ]| P+O=0+P=P;

o) VP=(z,y,2) EE(Fp)\{O},P HHTLE —P=(uz,ulz+y),uz),u € Fpm Hu##0,
P+ (—P)=0;

d) '&}f—i P1=(131’y1 ,21)EE(FZM)\{O}ypzz(-rz’yz’zz)EE(FZM)\{O}9P3=P1+P2=
(z, ' Y3 ,23)¢O,
# P,#P,;, .
AM=z12; ’AZ=$2219A3=A1+A2 AL = Y12 n\s=y221n\s=/14+/\s sA7=2122 ’/18=/\32v
As=Ash75A10=AsAssdn =AsAs (As +A5) T A1+ ake» 2s =234ny3s =As A1dg TAu) + x5+
Ade>23=Az44; ’
#HP,=P,,:
M=z121A:=Z1 5 A=A+ y1215A=A1 5 A=A (A FA) Fad 23 =AAs
Y3 =A22A1FAsAs T x3 23 =144,

A.2.2.3.2 Jacobian MMEB LR FR

Fo» BAEMB A 5 B i 28 7 B2 Jacobian MEH B LR AR T AT LAY »°* txzyz =2 tax’2"+
bzt , AR a, 6 EFpm ,H %0, E(Fp)={(z,y,2)|Z2,y,2EFm HHRHMA T B y* tzyz=2x"+
az’z? +b2° ), WF(Z1,y1,20)F(xs5y202:) BEHEFEN wu € Fom Hu#0, 8 2. =u’ 22,31 =u’y:,
21 =uz, , WHRXWN Z A EH, BRE—T A
# 270,18 X=x/2°,Y=y/2°, WA M\ Jacobian Bl F 5 5 4R BB R 5T LI HRR .Y +
XY=X*+a X*+b;
#2=0,Q,1,0XMHHHLIRRTHRHAMEFTESR O,
Jacobian MEHEBIRAT,,E(F) AW MBEEE € XWT
WEML E(Fr) ERAEBTEAMEZERN, R — 8
a) 0+0=0;
b) VP=(z,y,2z) EE(F»)\{O},l] P+O=0+P=P;
¢) VP=(z,y,2)EE(F)\{O},P WHETLTE—P=Gz,u’z+u’y,uz),u€ Fp Hu#0,
P+(—P)=0;

1)) ﬁ}ﬁ Plz(xlvyl’zl)EE(Fz"‘)\{O}1P2=(I2 ’yzazz)GE(FZM)\{O}vP3=P1+Pz=
(x4 ' V3 y23) 70,
# P.17#P. .
/\1=Ilzzzn\z=$2212n\3=:\1+/\z ,M:y]zf’As=y2213n\s=/\4+/\5 sA7=2143>
As=AsZ2TA152:23=A122 A9 =As T 2;3,723=a 232 FAsds +/\33’y3=/\9$3+/\8/172§
#P,=P,, .
2= X121 2=z Foz A=t ity 2,y =2t 2 AT,

A.2.3 Fo EHAIE i 2K B

Fo FH—%WEMAEE MO ERESEEFE D PTENONMEGIENFEF-),
B Hasse B 2" +1—21 " "< # E(Fpm) <2 +14+217"2,

A3 HEH#HZSEIEH
A3l ER

WP RMEMKE EWAN MRk REBELP MEFRAQ, B
23
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Q=[k]P=P+P+-+P,

k

A32 WHEHZSEIEHMAIR

WEBKEFAZENLAAEFHIE, XERH =M%, UTEHER 1<k<N.
BE— MR

WA P L RIBIE = 208,20k, € (0,1),
it .Q=[£1P.

a)
b)

c)

B Q=0;

i MI—1TFRES 0 $h47.

D Q=[2]Q;

2) Zk=1,0Q=Q+P;
W Q.

=0 3l i - 45 3

WA Pl SHERE= 8,2k, € (0,1),
itk .Q=kTP,

a)
b)
c)
4

e)

J

W3k B HMBRRA A, b ho , KPBEA A, H 1;
Wk _HRRRE b, kiko, BR r=1 R [+1;
B Q=P;

Xt i Mr—1 TFRER 1 $hiT.

D Q=[2]Q;

2) ZHh=1,B%=0,1l Q=Q+P;

3) Hh=0,Hk=1,1Q=Q—P;

wmil Q.

E: BER(GHy)  REME(x, — ) GHE F,) . BE (x,2+y) (SR Fem ), HEFF R SR T MEX —

BH.

HE= . BeEE

WA R P, WRERE =D k2 .k, € {0,1},

L :Q=[%]P,
BREOKE r>1.
BHE

a)
b)
c)

—1

P1=P’P2:[2]P§
iM 1 @J 271 —1 'H'%: P2i+1=P2i—l+P2;

EX B2

D

24

4 j =0 PAT:
D #FkE=0,0Q=[2]Q,j=j5—1;
2 &N
—& Bl +1<r Bk =1 KEPEY;

j—t

—h,’ == ;kwizii



——Q=[2""*'1Q+P,, ;
—H& =1

e) i Q.

A33 WEBSSEAEEEREHT
R AR R 2% DS A SUE S M BRI 0% A6 AR AL,

RA6 RELHEHEMEZSHESRE

GB/T 32918.1—2016

_ # R R
=5 5 5t 4 4R PR ST E Ak AR Jacobian MM §F & Ak 4R
— f 11+2M+1S 13M+28 12M+48
F = 11+2M+2S 8M+5S 4AM+6S
A7 Ry EHIHERENEEEERE
= 2 R OR
5 5T A #5 ERAE SR A AR Jacobian i B 5 8 A 45
— B MEE (@ %0) 11+2M+18 15M+1S 15M+-5S
F R 114+-2M+2S 8M+3S 5M+5S

E: BPIMASHHNERERRFPNRYBE REZEANLFBHE.

HBZER Q=[k]P, Bk BHIFE R [,k B Hamming BRI W, BB —-FE [—1 WM E M
R2FEEAW—1IREMBE EX_BE I KMBEBL 2 BERIBREMBEE ; BE=0FH4:
FHENBE-R2H/{EEBEEM 2T -1 RANZE, THEFABLFE -1 R 2H/EAEEM/ +D -1
KREMBE EFEIR2B/EBEM 2 +1/ G+ —2 RENBE. —BE W=L1/2, WEEHEE
BREXRBEWT GEEN Ty B, B8 a#40,% a=0 8, L — R FIEEZEH) .

BHi&—:

BB AR
Vit tn TR RE .
RS R B T B R

Jacobian MBS LR THERE

273 S et
Pist AR TR RE .
PRUEST AR T KB R

Jacobian INESHE BIRTHEE .

%=

IR
Uit iR T R I
RHESTE AR T INE K

Jacobian ME S AR T R ELE .

I Ty
R Y TN -RA:

1.571+3IM+2.51S
14.5IM+618S
10/M+381S

1.5{1+3/M+2.51S
15.5/M+3.51S
12.5!M+7.518

1.33/1+2.67/M+2.33.S
12.33/M+5.67.S
8IM+7.33LS

1.33/14+2.67IM+2.331S
25
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PRHEST R AT T R

Jacobian MBS EZ R THEZRE:

gix=.

HEEAER.
Dist IR TR A E -
RS RIR T MERE .

Jacobian M E S LR THRERE .

-3 . vt
DIt AEAR TR A
RS R T R

Jacobian NI E ST IR T B2 E .

A4 RRHEE B R o B A A

A4l HEHZHHNBRBESE

BAMEAMKREF)  Bihr WA PEE(F)R QE(P) , MEMAEHMENERLEHREE

kc[0,n—1],48 Q=[k]P WB3L.
ECDLP I T F A -

13/M-+3.331S
10{M+6.671S

A+1/Gr+D+27 —2)CM+I+S +IS
A/ G+D 4271 —2)A3M+28) +1(8M+5S5)
U/ G+D+271—2)(12M+48) +1(4M+6S)

UL/ (r+D 4277 —2)CM+I+S) +IS
A/ (r+1D+271—2)(15M+1S) +1(8M+3S)
A/ G+HD+27 1 —2)(A5M+5S) +I(5M+5S)

e Pohlig-Hellman HiE.i% | Bn WEAZEF, NEEELE R OUYY);
* BSGS i :WAKFBESZEEEREHN (xn/2)1;

o Pollard gk . BEERE R (xn/2)?;

e 347 Pollard 7 . i r AHATAHB/NM L ERERERERE (an/2)V /7;

o MOV-J75#k . fEH a7 M ih 2 X B A M PR gy dh 24 ECDLP B3| F, (/Mg i b i 3 8o

B BEHEBRHERERERE);

s REMRBHMBREFE - MBEHEHFEF,)=»r HHRINERIEFBEGSHRRAKT

BERERL;

HEERER.

Xt F — Mt 2% R BOW SR, B AT A SRR T I B N SO B E A R R A A W it
BRI — BB IT B TN TR LR B dh R W BB BRI, ARSI RGOT B E R E UK

PIHBRREHE.

GHS-J7 ¥ : FIH Weil FRESIARRM Y IR E N -6 Fi 509 18 144 150 il 22 85 800 0 1e) 4,
ECDLP 4k iy #8485 (5 i £2 B0 100t 5 =0 A0, TSR AR 185 5 0 B 400 T ith R B B R R W U 4%

wEEM LR, NBREHASZR ERTERENEEFE X OB HERR.

Ad2 REeWEHRHBEROFRH

A42.1 FLMOV I H&EHE

A.Menezes‘T.Okamoto‘S.Vansfone‘G.Frey M H.Ruck LB HEAERR F, ERB R &%
BT ER AR F s (B>1) ERIB BT EE R, XM EH T EREE B B/ RLRE, KL
B EZARFAXAER. i MOV BHEAHFHRBA—FHE MRS Z AT ERE. 28 F, b8

16 5 b 298 SE W R B MOV ik &4 .

FERAED MOV Ziik K281, B HE— MOV B, ER BRI Fs FHEHEXKRAEESS
KEBF, EMME BB R REREEN — M EBE B, X T ¢>2" WipK, ER B=27, ##&

26
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BZ=>27 WRR i T X3k A8 A 5006 5 i 4% A0 R B
TREEATRIEREHZRASHRETHER MOV B &k,
WA MOV B B, ¥ ¢ MEH n(n RHEFOWERF . KPP EF )R F, FHMREMLE].
WA F, L& MEANHREMAR BN MOV &4, MR B E”; B0 & H 4587,
a) Ht=1;
b) Xt: M 13 B HAT:
1) BH:t=(-qg)modn;
2) #Fi=1,mH“ER"FHLER;
o HWHBYER”.

Ad22 HMBREHERFFEYE

BEFIHEXERRF, LRHEMR, ZHEF,)=p, UKHHELR EF,)NFEH#HLE.
N.Smart, T.Satoh F K. Araki i 8 7l 7£ Z TG 7] R AR 7% R BB R, $L57 H B R B &4
HHEF ) #p WRMAHHAHEMRAZREMAIE . F, LH% KL B0 &L W ER
5 MR BUERH.

TREKATRIEMEHRRESHEEHERR ¥ &I & 4.

WMAF, FRFBEMSKEWF,), B N=#E(F,).

W E EF)OWETRE M RIGE &M, WG EEER”; THEHEE R,

a) #FH N=p,UEH“ER”; 05 HER”.

A4.23 HHEG

3734 Pohlig-Hellman 7 3£ % Pollard HF I B, £ AN » NE—TEBKNER: Atk
GHS K HEWMBGE For F 8 m NZEFE.

A5 HEHZERKNESR

A5.1 #iiR

Xt FHE L E(F) FRERERFTESR P=(zp,yp)  RABBUFM 2 — 2R 2, €F UK
H oz, My, PHH—MEELRHEBER . RIS ERTR

A52 F, IHE#MEINERSRERSE

WP=(zpyy ) RENEF, EMRAMAKE.y'=z*taz+b LH—1TE, 5, By, WEALH—
A WA R P ATz, MR 5, 2R,

Bz, fl 5 E y, BT

a) HHEBITE«=(z,'taz,+b)modp;

b) HE amodp BT BER B.L4A) B R RELETLHHE”, NRsE;

O EAMBEBHHET I, UE y,=pBNE v, =2 8.

AS53 Fp IHEMEANERSBERTE

WP=(zpyp) BREXE Fpr FHWREMBZE: y' +2y=2+azx’+b LH—TE. & 2, =0,
A 5e N0;E 70, M4E yp HEITLE v, » 2z, 'HEBEAL—THE.
Mz, Myp RE yo WHEWT .

27
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a) FHzp=0, y,=b""" (y, b 7E Fp HEH);
b)  #F x,70, W4T !
D % FprPHBEETE =2z, tatbz, %
2) FER-ANEITE 2.8 2 +2=8(F R B.1.6), EH L R“BRIELE", MR 4
3 WZHzHWERE IS
4) Fyp#Z, B z=2+1,HHth 1 B BMT;
HE ye=z, * 2.

28
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B R B
(FRMER T
BitHE X

Bl AREMNEEH

B.1.1 AREHHEHEH

Ba BEEM ¢ BEF, FHXE . BEEEEHHE ¢ WEELE, B U THEARK ZHHTE
AUERHBTIREEE.
ﬁ/\ﬂf%& a ,ﬁ Fq Jﬁj—ﬁi 8o
L
a) B e=amod(g—1),%& e=0,MEHH 1;
b) WeWZHMEBRE e=ee,—1ere, HBmE N e, H 1;
o) Bx=g;
d) Xti Ar—1 TFEH 0 #hiT:
D Bz=z%
2) FHe=LMEz=g-+z;
e) Wiz,
b hn @& k2 W Brickell et a1,1993.Knuth 1981,

B.1.2 HREPHFEER

g REF, LHEBTE METR s ' BUEB g - c=1 RUMBILEc. BT c=g* ", FHHLK
PEEEEEELH. R A REE s BWR 1<eg<¢— 1 WEBHLNU g 7" BREH ¢, 1<<c<<
g—1,H g * c=1(modg),

MARF, FANESTE,.

ﬁﬂi iﬁiﬁ% g_lo

a) HEc=g"""(ZFR B.1.1);

b) #ic,

FEANERATEEYT BORKILEMEAE, 20 Knuth 1981,

B.1.3 Lucas FFIIERK

AXAY RIEDEH X MY B Lucas FFI U, V. IEXIT -

U,=0,U,=1,%k>28,U, =X Uy, —Y * Uz

Vo=2,V,=X,% k=28 ,V,=X - V,_,—Y « Vi,,

ERBAXBFHE L EBNMN UMV, WABE L TEHMNAEXTHZMIE Uymodp
V,modp, .

WA AER p BEX MY, BB L.

4 :Uimodp 1 Vymodp.

a) B A=X'—4Y;

b BEMHERBREE=k ko kike P BECE AL
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) BU=1,V=X;
d ¥ i Ar—1 TEH 0 HFT:
1) BW,V)=(U +*VImodp,((V*+A + U*)/2)modp);
2) EE=1,UBWU,V)=X -U+V)/2)modp,((X - V+A + U)/2)modp);

e) WHUMV,
B.1.4 HMEBEHFBRHOKREA

B BEER. g RWHE 0<<g<p WEH,g WEFR(modp) BEH y,0<y<p,H y'=
g (modp),
Zg=0,MAE—-AFHHB, 0 y=0;% g0, g H 0P 2 MEFR(modp), & y BHP—
MEFRMA—NETRAR .
THHEETURE ¢ BEEFF R (modp) , E5F RITEH P TR,
WA TERp  BH g,0<g<p.
Wi EE g TR WS & —AFE R modp , B “RNEETL TR,
HE 1% p=3(modd) , BIFFEIEBH u . 1] p=4u+3.
a) HE y=g* ' modp(Z R B.1.1);
b) HH 2=y modp;
o FHez=g,MEd y;EMEE“RELETLFTR”.
B/% 2.3 p=5(mod8), (IFFZEIERH . (E1] p=8u-+5,
a) HE z=g""" modp(Z B.1.1);
b) #H z=1(modp), i & y=g*"" modp it y, K ILH;
) #FHz=—1(modp),H & y=Q2g « (4g)")modp, i} y, RILEP:;
d WHAREFEEXLFTRY,
Bk 3:% p=1(mod®) , MFLEEBI u,FR p=8u+1,
a) BY=g;
b) BRI X,0<X<p;
¢) 3+5& Lucas FHLE(ZM B.1.3) :U=U, .+ modp,V=V,,. modp ;
d) & V*=4Y(modp), M#H y=(V/2)modp , H & I} ;
e) % Umodp#1 H Umodp7#p—1, Mt “REFLETFHF R, HKIE;
D REXED,

B.1.5 EEHFEERY

BaRFor PHTE 0 R :Tr(a)=a+a’+ao” +--+a*" 71,
Fpr hH—X TR WL E 0, —FnEMTR 1. BHHEFENT .
HFPRTERAENERR .
B’ a=(aoa1* an—1) s Q] Tr(e) =acPa: D DPan-1.
HF P nEAZTREENR:
a) B T=a;
b) XfiMN18m—1H47:
1) T=T%4g;
o) BWH Tr@@)=T,
#Fom REPOM o« BRBR ata® +o® o ta”,
#HFpr PR ERAZHAERR, B ES T EAFEE
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a) & T=a;

b XtiM1BIGm—1)/2 $hi7.
1) T=T?%
2) T=T tqa;

o WH¥ET.

B.1.6 Fp EZRABMKRR

WRRFrPRTE IR 22 +2=%Fr LH 2 2Tr(MAN B HK ST BE IR 2B, &
B=0,MfEE 0 M 1% p#0,z BHBEME M :+1 h BT BHE.
SELFATEHNEETRER - BEFAE EHFE NEL—IME,
RA:Fom RERHEITTERN— 412, URITE 70,
W EFER EETE 2 2= FNR L TR
& LW EMRERR
a) &(BOB]'"Bm—])Ep %%/__J%,
b) 8B z,=0;
o XiM1Bm—1HF7:
D z,=z,_.B8:;
d) B z=(2z12n-1);
e HHry=z2"+z;
D FHoy=pMEH =, FNHHTHE.
BiE 2. E2MAEm BEFHORT
a) WH z=pK¥&EGNK B.1.5);
by HE y=z2"+z;
o FHry=p MM z; BN ML “THE".
BE 3 NEERE
a) W rEFm fH1lB o2+ =1,
b) B =z=0,w=p;
o XtiM1B m—1#H4T:
1) z=z4+w?
2) w=w'tg;
D FH w0, ML TR, H& L
e) Hith =,

B.1.7 BYSRBRNKE

Bp B—NER B g ¥R 1<g<p,gmodp WM BRR/DEEL L. FH g = 1(modp) ., P
THEEWIK gmodp WHET R L.

WA B p BB r—1HWEBKEBR g HRE 1<g<p.

it kR gmodp BIBY, Mk H A “IER”, B N4 L “45R7.

a) BWELWEERT;

b) #F g'modp 71, ki “HEIR” K 1k

o Xtk MBI EEFL AT

D # g modp=1, M H“GiR", &Ik

d) BHCIER”.
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B.1.8 EHERBHMANITHE

B RER BH g HE 1<g<<p. TEAMEEHE gmodp W, WFERE p B/NRAR.
WA KR p MR 1<g<p HEH .

#th :gmodp KB & .

a) Bb=g,.j=1;

b) b=(g +bdmodp,j=j5j+1;

o FHo>1LARELZRED);

d Wi k=;,

B.1.9 #MEHMHMALEENBNOME

Wy BEBETER,— 1, TEMNERTRE F, PRI T TR, HEXRRE p HE/NH
HHK.

WA KB p MER)—1HERT,

WA AT KHER .

a) MEOLAEREBH g.1<g<p;

b) HE gmodp K E(Z W B.1.8);

o HTAEREMEELE;

d) #HH u=g¥"modp.

B.1.10 #ERMRN

u B— MK ERE, THAIEERREE Miller-Rabin EDEHRE « EEHEEESH.
BA:— T KAOFR « I—PKNIEBET.
WHEEERR AR,
a) HE» IFHw,#HR u—1=2" » w;
b Xtj MN1B T #Hi7:
D ZEXE[2,u—1]FhEBEEE a;s
2) B b=a"modu;
3) Ho=1Hu—1,%HRALEE;
4) Xt 18 o—1$4T:
—8& b=05% modu;
—Fb=u—1, 3 6);
—&H b=1, AP HRIL;
—F =i
5 HH“EET,IHAL;
6) T—"1J;
o WHEMERER.
FRERLEE M u B—1T 88, ZEEHHEEEE M « BEBRMERDIF 277, X
RN EREBREK T,IREUZEE,

B.1.11 EEMELN

BE—NTHBROR o FEEH A NENERTHEAEE Lo MR 2 H L BBE., AE—1
EBR 7 AHERNER v 2r i  FEEER u=h v, HEH L B B H, WK« HEMYE
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B THHEERRE « FIEMRE.
A CEER w o 7min o
B e RIEMRRNSEE - Ao, BB B RRBIEUER.
a) Buv=u,h=1;
by Xf 1M 2B Lo BhAT:
D HIRSENERLR3I);
2) BB, AT
—B v=v/l Fh=h «[;
— & vt W AR RIECREHLR L
3 TFT—11;
o FHuvBEEREWEL - Mo BRIE;
d BB RRECRE.

B2 ARELHZWMK

B2.1 BX2EBER

ZEFOF0H g()F#0 REBER F,PHBEAN SR, W — b FEA R UAES F, P HRE &
BRE—2HRIQ), BRANER f(OM g, BWMRIOBN FOM gORBRRABF,EN
ged(f(),g(1))., THNEEGRLEERERTEFRNZTIANERARF.

WA KRR F,,F, EWRANEREIR f(1)70,g ()0,

gith.d(@)=ged(f(),g(2)),

a) Ba@)=f@®,bt)=g();

b) ¥ b(e)F0 B, TEFR AT .

D Bc@)=a(@)modb(t);
2) Bal)=b();
3 BoW)=c@);
o WeBaWWERRIFFEE a0,

B2.2 F, ERWHABSHAE Fr HREKR

BfORF, Lm RATAHLZHR, M fFOFES Fr PEm AMRERR. FAUTHREETER
HWRBE— TR
WA F, Em RATAZHRX £, 38 For .
Wl O FmhPH—1H,
a BgW=f;
b) 4 deg(g)>1 B}, JEFF AT :
1 %Mﬁ%uef‘zm;
2) Bcl)=ut;
3 i N1Bm—1H47:
c(&)=C(c(t)*+ut)modg (£);
4) B hr()=ged(c(t),gt));
5 ZEROEREE.RE deg(g)=deg(h) , MR FIEER 1);
6) # 2deg(h)>deg(g),ME g()=g&)/h(); BN, & g(&)=h();
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34

o Hilh g0,
i PREBTRBELE Fou BH#AT.

B.2.3 EME#k

BB Fo , URFE F, B (BTABERIEME)B M B, , Tl WE LW AEE B M B, Z H#17
.

a)

b)
c)

2 fOR B LT, M.

D
2)

3)

4

EZBEZHAE. R fORF, Em RALZIR;
EBEIBMBMERE, B’ F@O ="+ + e trt+1;

EBREIMBRENE, & F()= >, ¢/,

m—j <t
Hfa,b MZHBRRRF: a= Zu.2 0= Sw: 2, W a<b TARXMFAEW i BE u.<w;;
F B EEE T3 Wi EAE, .
g2 p=’1‘ *m+1;
—HEE p WA T HEH«(ZH B.1.9);
———Xﬂ‘leiﬂm#Lﬁ:

v = Syexp(FE) o £ kg

 HEETR
£ =f[<: — e [ETR () RSB
—H f()=g(t)mod 2, :

B e ITELREBERARS s ONEB—1MERERF . B TE—-TRBHNEESE,
XABREHTHERFIBFRMELINT 1/2.
By BHEXNTF B FOMNB( mET B.2.2 R FEITE).

4T RMTHERE:
Yo,0 Yo b Yo,m—1
= 71.0 71.,1 71,:;.—1 i
7m—1.o Ym-l,l o Ym—l.m—l

oA BT Yi.j%Xﬁu_F:
D #FBEZWAE,NHENT BEF:

1=(Y0,0Y0.1"* Yo.m—1) s

Y=1.0711" Y 1.m=1)

Y =20V 2.1" Y2.m—1) »

Y = (Y10 m =10 Ym—1,m=1) o

GEIS AWl y BRIy, ;)
2) EBEEWMEMECEE T=D,MMHEXF BE:

Y= o.0Y01 " Yo,m=1) s
V=107 10" Y 1.m=1) s
Y =0 2020 Y2 m—1) s
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'}’zm_1 =(¥m1,0Ym~1,1"""Ym=1,m—1) 0
GEIAKR vy W FEBIH y:.,)
d H—ANTEHITF B ERRE BB fn-1)  MEAENTF BIHRARNR:
(o1 m—1) = (ﬂoﬁl ‘",Bm—l )T
FE—ANTLEEXN T BIERE (acar an—1)  WEHIN F B.FRRA
(ﬂoﬂl "'ﬂm—l d={(a¢a1 " *@m—-1 T,
HP T 'RRTHE2 ¥,
B
BEBRFsHERARE, HEETARN 5 +12+1,B. R Fs WIHBRENE, WHSWAR )=+ +
t+e+1, F(OFIF B #— R A y=(01100),
y=(01100),
y:=(11010),
y*=(00011),
y®=(00101),
y¥=(10001),

01 100 11110
11010 0110 1
B, =<0 0 0 1 1pD7'=<1 1 1 0 15,
0 01 0 1 11011
100 01 1 1111

A MHXT B RA K A=(11001), 0 A 4% F B, BT~ (00011 =(11001DT;
# A MM F B MFERIOA= (101100, A X F B, FFR 2 :(11000)=(10110)T"",

B.2.4 F, EZMARTHHEMKT

¥ f(OR F, ENZHR, MATEOBEETUAESHEN f(OBARTAHE,
WA F, ERMZIRX f(2),
Wi f(OFE F, ERTY, MM ER” BN WH“HER,
a) B d=deg(f(zx));
b) Hulx)==zx;
o XtiM1FE|d/2]HiT.
D Bulx)=ulx)modf(z);
2) Bg@)=gdu(x)+z,f(x));
3) F g @AM “4iR"IHA& L
D) WBYER”.

B3 #HEHZEZ

B3.1 HEHEMAITHE

St FA RIS LR E, KRN HEE—MHLYE RN EE,. BRARMITEFESR SEA
B Satoch B, XFHEMEAMBMHiIEHNIE RS W Lehmann et al. 1994, Miiller 1995, Satoh
2000 .Satoh 2002 ,Satoh et al.2003,Schoof 1985 1 Schoof 1995,

B.3.2 HEIMZ LT R

SERABE FHMEHE FMHTEHNEETARMREBE LR EXFER.
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B.3.2.1

B.3.2.2

36

F, bRYHEE &2

WA E¥p,F, E—FKWHMEE 5% a, b,
@il E E—NERFEA.

a)
b)
c)
d
e)

D

B FEHLER =, 0<<z<<p;

H a=(z*tax+b)modp;

Fa=0,M%H (z,0FHF&IE;

3R amodp BISEH (B B.1.4);
EFROWBHERAEEFFR”, NEELE 2 ;

B, PR OB ERER v,0<y<p,H y*=a(modp);
Lo HEMDR

Fo~ LR E g 22

BA: Y Fom , For ERIGRIME E S Ha,b,
B E E—TERFTA.

a)
b)
c)
s))
e)
D

g)
h)
D

7 For PEEBRBEVLITE z;

# =0, % H 0,6 IR,

B a=x*taz?+5b;

Fa=0, U (z,00HFR&IL;

B =z ta;

R z,#8 2"+=2=8(&W B.1.6);

HHFE DWW HETHE”, WRELER ;BN 2T DKWL ER z;
By=z-+z;

WH,y),
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M ® C
(EEREH R
H £ & Bl

C1 —BER

FERO I S BT A B LA 16 #E IR, 2 R B AL, A AR

C.2 F, b#EM%

HEMR LRy =2’ taz+b

REI.F,-192 #LR

F ¥ p:BDB6F4FE 3E8BIDIE 0DASCOD4 6F4C318C EFE4AFE3 B6B8551F

% ¥ o . BBSESESF BC115E13 9FE6A814 FE48AAA6 FOADA1AA 5DF91985

E B b:1854BEBD C31B21B7 AEFC80AB 0ECD10D5 B1B3308E 6DBF11C1
ERG=(z,y),KHiEHR n.

A 4% z :4AD5F704 8DE709AD 51236DE6 5E4D4B48 2C836DC6 E4106640

AR y:02BB3A02 DAAAADAC AE24817A 4CA3A1B0 14B52704 32DB27D2

Br n. BDB6F4FE 3E8BIDIE 0DA8COD4 0FC96219 5SDFAE76F 56564677

=¥ 2.F,-256 g%k

F I p:8542D69E 4C044F18 E8B92435 BF6FF7DE 45728391 5C45517D 722EDBSB 08F1DFC3
%% a:787968B4 FA32C3FD 2417842E 73BBFEFF 2F3C848B 6831D7E0 EC65228B 3937E498
Z ¥ b.63E4C6D3 B23B0C84 9CF84241 484BFE48 F61D59A5 B16BAOGE 6E12D1DA 27C5249A
BEHG=(z,y), XBHiEH n.

A HR x :421DEBD6 1B62EAB6 746434EB C3CC315E 32220B3B ADDS0BDC 4C4E6C14 7FEDD43D
AR v:0680512B CBB42C07 D47349D2 153B70C4 ESD7FDFC BFA36EA1 A85841B9 E46E09A2
Br n: 8542D69E 4C044F18 E8B92435 BF6FF7DD 29772063 0485628D 5AE74EE7 C32E79B7

C.3 F FH#5E# L

WREMEFBER :y +zy=2’+az’+b

B 3. Fom-193 4k

HIBARERK 2 +2" +1

%& a:0

Z %8 5.00 2FE22037 B624DBEB C4C618E1 3FD998B1 A18E1EE0 D05C46FB

BEEG=(z,y), KHrid K n.

M HR z:00 D78D47E8 5C936440 71BC1C21 2CF994E4 D21293AA D8060A84

A FR y:00 615BIE9S A31B7B2F DDEEECB7 6B5D8755 86293725 F9D2FC0C

By »: 80000000 00000000 00000000 43E9885C 46BF45D8 CSEBF3A1

B 4.Fm-257 fi %k

ERAMBERR 2™+ +1

E¥a:0

Z B .00 E78BCD09 746C2023 78 A7E72B 12BCE002 66B9627E CBOB5A25 367AD1AD 4CC6242B
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HEG=(z,y), HBrigH n.

A ER x .00 CDBICATZF 1E6B0441 F658343F 4B10297C 0EF9B649 1082400A 62E7A748 5735FADD
A 3R y:01 3DE74DA6 5951C4D7 6DC89220 D5F7777 A 611B1C38 BAE260B1 75951DC8 060C2B3E
By n: 7FFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF BC972CF7 E6B6F900 945B3C6A 0CF6161D
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Mt % D
(ERHEHR

WEHZ S ESHAUBENENRRIE

D.1 #HEMKFESHABBENER

D.1.1

p: -

F, EHE &5 B S MR &N

WA KBHHMEp.
W 488 SEED R F,HBHWILE a,b,

a)
b)

c)

d
e)
D
g)
h)

AR 2.

EEXRBERKEZE/N 192 W EES$ SEED;

’H’ﬁ H=H,(SEED) Jﬁﬂ H=(hgs;s ’hzs4 sesho);
255

ﬁR= Zhizi;

B r=Rmodp;

HE®BE F, YR TEa fb,ffr - 6°=a’(modp);
E(4a®+276%Ymodp =0, M E LK a) 5

kBN F, LARBEIMERNE v =2 tazx+b;
% 4 (SEED ,a,b),

WACEEHNHAEp.
B 48 SEED BRF, By a,b,

a)
b)

c)

d)
e)
D
g)
h)
1)

EERBRBEKEZHN 192 M LEE® SEED;

Tf%: H=H,;(SEED) ’#13 H=C(hysshsss"sho);
255

ERZ Zh,-zi;
i=0

B r=Rmodp;

BHob=r;

RF,HHTE a HHEEEME;
#(4a®+276)modp =0, MEE LB a);

FEEN F, FRBRMEZNE .y =2 tax+b;
B H (SEED ,a,b8),

D.1.2 Fr FHE KA RSN ER

GB/T 32918.1—2016

WA EHHHE q=2",Fr WALZBIR f(2)=z2"+ faaz™ '+t foz? + frz+ fo (B
fieryi=011’""m_1)u
ﬁﬂjuﬂﬁ$ SEED &Fzmq:'%?—ﬁia,bo

a)
b)
)
d

TERZFZELD 192 P KK LEF S8 SEED;
ﬁ‘g H=H s (SEED), 38 H=(hgss shases***sho);

% i>256vé\ hi=1,BHHFRE HH=C(h—1shp—s,he),b 5 HH XRHK Fom FHITTE;

EHo=0,U#HELRE a);
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e) BWaXlFrPHEETE;
D FF%kEN Fr EHHEBENE. ) tzy=2"+az’+5;
g) %&(SEED,G 1b)o

D.2 HEHZFERSHHBIE

D.2.1 F, LHEMKFTESHARIE

R
WA e SEED R F,FHTE asb,
W -WASECER LT
a HEHE HIZsts (SEED) ,¥}#i2 le(hzss shasesersho);
255
b) BR'= > h:2%;
¢) Br'=R' modp;
d #FHr' s b*=a’(modp), Wi H“HH”;F W LT
HR 2
WA :HHEH SEED R F,PHTEb,
%Hj :%Aéﬁ“ﬁﬁ”ﬁ“%ﬁ”o
a) HHE H' =Hy(SEED), 312 H' = (hass shases ko)
255 ,
b) BR'= Eh;Zi;
¢) B r'=R'modp;
D Fr=b,MEHEFER”; BN BT

D.2.2 F LB R A RS HHEIE

WA 4§ SEED R Forr HHTTE b,

W CRASBCRRROTER.

a) HE H,:sts (SEED),¥}id le(hzss shases = sho);

b) #i=>256,%h, =1, BHIER HH =(hnishpzs=ho) 0" 5 HH' S RH For FHTE;
o FHb' =b,MMBERFNMEBTR,

. ARRPHRE Hes ORI RKER 256 HIFNEBRERE.

40



GB/T 32918.1—2016

8 % X #

[1] GB/T 15843.1—1999 fFRHEAR HL£HER THEHN % 1HH.#MR

[2] GB/T 25069—2010 fgEZ2HE R RKiE

[3] Agnew G,Beth T,Mullin R,et al.1993. Arithmetic operations in GF(,™).Journal of Cryptol-
ogy,(6):3~13

(4] Agnew G,Mullin R,Onyszchuk I,et al.1991.An implementation for a fast public-key crypt-
osystem.Journal of Cryptology,(3):63~79

[5] ANSI X9.62—1999 Public Key Cryptography For The Financial Services Industry: The
Elliptic Curve Digital Signature Algorithm (ECDSA).American National Standards Institute

[6] ANSI X9.63—2001 Public Key Cryptography for the Financial Services Industry:Key A-
greement and key Transport Using Elliptic Curve Cryptography.American Nation Standard Institute

7] Brickell E,Gordon D, Mccurley K,et al.1993.Fast Exponentiation with precomputation. Ad-
vances in Cryptology-EUROCRYPT’92.LNCS 658.Berlin:Springer-Verlag.200~207

[8] Blake I, Seroussi G,Smart N.1999. Elliptic Curves in Cryptography.Cambridge: Cambridge
University Press

[9] ISO/IEC 15946-1: 2002 Information technology—Security techniques—Cryptographic
techniques based on elliptic curves —Part 1:General

[10] ISO/IEC 15946-2: 2002 Information technology—Security techniques—Cryptographic
techniques based on elliptic curves —Part 2:Digital signatures

[117 ISO/IEC 15946-3.2002 Information technology—Security techniques—Cryptographic
techniques based on elliptic curves —Part 3 :Key establishment

[12] ISO/IEC 15946-4. 2003 Information technology—Security techniques—Cryptographic
techniques based on elliptic curves —Part 4;Digital signatures giving message recovery

[13] ITU-T Recommendation X.680 Information Technology—Abstract Syntax Notation One
(ASN.1) : Specification of Basic Notation(eqv ISO/IEC 8824-1)

[14] ITU-T Recommendation X.681 Information Technology—Abstract Syntax Notation One
(ASN.1) ;:Information Object Specification(eqv ISO/IEC 8824-2)

[15] ITU-T Recommendation X.682 Information Technology—Abstract Syntax Notation One
(ASN.1) :Constraint Specification(eqv ISO/IEC 8824-3)

[16] ITU-T Recommendation X.683 Information Technology—Abstract Syntax Notation One
(ASN.1) ;Parametrization of ASN.1 Specifications(eqv ISO/IEC 8824-4)

[17] ITU-T Recommendation X.690 Information Technology—ASN.1 Encoding Rules: Speci-
fication of Basic Encoding Rules(BER), Canonical Encoding Rules(CER)and Distinguished Encoding
Rules(DER) (eqv ISO/IEC 8825-1)

[18] ITU-T Recommendation X.691 Information Technology—ASN.1 Encoding Rules: Speci-
fication of Packed Encoding Rules(PER) (eqv ISO/IEC 8825-2)

[19]7 Knuth D. 1981. The Art of Computer Programming. v. 2. 2nd ed, Reading (MA):
Addison-Wesley

[20] Koblitz N.1987.Elliptic curve cryptosystems.Mathematics of Computation, (48)203~209

[21] Lehmann F, Maurer M, Miiller V, et al. 1994. Counting the number of points on elliptic
curves over finite field of characteristic greater than three.In: Adleman L, Huang M D, ed. Algorithmic

41



GB/T 32918.1—2016

Number Theory. LNCS 877.Berlin: Springer-Verlag.60~70

[22] Lidl R,Niederreiter H.1987.Finite Fields.Cambridge: Cambridge University Press

[23] Mceliece R.1987.Finite Fields for Computer Scientists and Engineers.Boston:Kluwer Aca-
demic Publishers

[24] Menezes A.1993.Elliptic Curve Public Key Cryptosystems.Boston: Kluwer Academic Pub-
lishers

[25] Menezes A,Okamoto T, Vanstone S.1993.Reducing elliptic curve logarithms to logarithms
in a finite field.IEEE Transactions on Information Theory,39:1639~1646

[26] Miiller V.1995.Counting the number of points on elliptic curves over finite fields of charac-
teristic greater than three;[Doctorate Dissertation |,Saarlandes; University of Saarlandes

[27] Pollard J.1978.Monte Carlo methods for index computation mod p.Mathematics of Compu-
tation,32.:918-924

[28] Satoh T, Araki K.1998.Fermat quotients and the polynomial time discrete log algorithm
for anomalous elliptic curves.Comment.Math, Univ,St.Paul.,47(1) ;81~92

[29] Satoh T.2000,.The canonical lift of an ordinary elliptic curve over a finite fields and its point
counting.J.Ramanuijan Math.Soc.,15;:247~270

[30] Satoh T.2002.0On p-adic point counting algorithms for elliptic curves over finite fields.In;
Fieker C,Kohel D R,eds.Algorithmic Number Theory, LNCS 2369, Berlin: Springer-Verlag,43~66

[31] Satoh T,Skjernaa B, Taguchi Y.2003.Fast computation of canonical lifts of elliptic curves
and its application to point counting.Finite Fields Appl.,9:89~101

[32] Schoof R.1985.Elliptic curves over finite fields and the computation of square roots mod p.
Mathematics of Computation,44(170) :483~494

[33] Schoof R.1995.Counting Points on Elliptic Curves over Finite Fields.Jl.de Theorie des
Nombres de Bordeaux,7:219~254

[34] Silverman J.1986.The Arithmetic of Elliptic Curves.Berlin:Springer-Verlag,GTM 106

[35] Smart N.1999, The discrete logarithm problem on elliptic curves of trace one.Journal of
Cryptology,12(3):193~196

[36] TOCT P 34.10—2001 HHPOPMAIIMOHHAS TEXHOJIOTHSI—KPUITTOIPAGHYIECKAS
3AIHUTA MHOPOPMAIIHUH—IIpoueccst GopMHpOBaHHs H IPOBEPKM 3JIEKTPOHHOH LMGpPOBOH NOAMHCH.
TOCYIAPCTBEHHBIN CTAHIAPT POCCTUHMCKOMN OENEPALIUU

42



MR

B AR # @1 H
H x & #®
FERREHER

SM2 R & A ATBE E
£185.20
GB/T 32918.1—2016

*

FEARAEE RS REST
SEETHEXMEREEEHR 2 5100029
IEEHERE = ERILE 16 §(100045)

Mik www.spc.net.cn
B4 (01068533533 KATH 4 (010051780238
FEHERE . (010068523946

R E AR AL 2R B S E R B
EHFEIE R
FA 880X1230 1/16 ER#k 3 FI 87 FTF
2017 4F 3 ASE—fR 2017 4 3 ASE—KEIRI

5. 155066 « 1-54987

MAENFEEH BAURTHOER
BREH ERER
23R8 3%. (010068510107



