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'Iﬂ‘(.rp 93’P>$§%ﬁ%j‘7%.l§m%£é’] /\‘J—:"(.IP 9yp)(ﬁ%J W%AZL)
D BUECepyp) 2R MZ TR AT 2 5 .
g) :(1‘1)93/1))0

RESH

RESH A

a)  MLRINEF cid JH—DF I RR:0x10 TR F,(RE ¢>3) Bwihizk,.ox1l £ F, LA
Seh 2, 0x12 R F, b il 26 5 oA i 4%

b) B I F, B S RS HO R T 3 IR ¢

o F, WD Ea Mo, efflE XREME E Ry =2 tax +0; ML S5 pCE cid
K 4 L 2) 5

) RET of MBEBN.HAP cf XN=2EF ) AFpHEME N>2"" H N R of , f N
F 2 AR N—I ETARTF2MERNT N+ EHRKF2UMERT;

e) ML EF MY T N ik ARECE(N G EE(Gr. « YCTF . ) AR IERE ¢" >2"7

D N BIEREECG  FOWERTT Pr=(xp, »yp,)+P17#0;

g) N BMEHRBECG. s FYMERTT Po=(xp, »yp,) P, 703

h) XWX e:G) XG> s I—DF W IRAAT eid £ :0x01 £ Tate X, 0x02 EIR Weil
X} ,0x03 Fon Ate %f,0x04 F/n R-ate X

D (iﬁiﬁ)iﬁﬁz disd, o d d, BB ks

Do GETOG, B G FEZSB ¢ R Py =¢(P,);

k) (ﬁlﬁ)BN il 2k B9 FE U AE o s e By r, Frobenius WeST AU ¢ BT 3E i S50 SEHAE .t 205K
F) 63 4R,

RESHHWIE

T TE AR R G S B A B N LB AIE . X S A RE R G S R T T BRIE

BN RESEES .

a0 A T S B R W A A D TR

a) WIE ¢ BKT 3 MEHS WK C.1.5);

b) Bk a6 X EL0,q-1 10 R EL

¢ BETE F, I 4a®+270° 045 cid WAL 4 iR 2,50 0E B &R ot (S W5 C.1.4.3.1);

D BUEN BRT2VMERHE N AR of IR N AANT 28U N—1 FAHEKT 2 RN
T N+HLERRT 2 WERKHT;

&) BF|qg+1-cf XN |<<2¢"?;

D BAE ¢ 2" H ok A N | () BT e /N IE R m

g HiE(xp ,yp ) B G HHILE;

h) BECap s ypo) B G IIITE

D BEe(P,,P,)EF, "\{1},H e(P,,P,)OY=1;

D GEBDIE d, . d, BB ks

10
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k) GETOIE P,=¢(P,);
D GETOIIF : /0% 63 4,
UL ATATT 1 T 56k 2 W, Dl e R s A5 L B e A R

11



GM/T 0044.1—2016

M oxE A
(B B PR 3R

KT HEE B e B = AR

Al BRE

A1l EEF,

Bop B AR BB p R (0,1,2,  p— 1) ETHBE p BN F 3 154 B — A
p RS F, LR, IERAICRE 0. EAAICE 1L F, TR LW s EN .

— %K a.bEF, M atb=r,HH r=C~a+b) mod p,r&[0,p—1],
ek a.bEF, ,Ma-b=s,HF s= +b) mod p,s€[0,p—1],

W F, Bl F,hirfA e ol ekt . i T F, " 2EHH,TUE F, D 20HE 1P R
g MR F, L —AEZC# T LI g B — R RR R g A F, " MAEBT(EAEID B F, " ={g']
0<i<<p—2}., Wa=g'€F," \Hrp o<i<<p—2, 0 a« MFEEWITTH :a '=g" ",

1R Fy . Fuy={0,1,2,--,18}

FioopimEw R :10,14€ F iy ,10+14=24,24 mod 19=5,0] 10-+14=5,

Fioh LRy .7,8€F,,,7X8=56,56 mod 19=18,0] 7 « 8=18,

1302 Foo " — Ao, W Fry " PonE I h 13 15 TR k.

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,

A2 HRE F,.

Wq B—PRBEEBOTR . () RZHAI F, Lo ] BB —A m n =D WA AT 21 Z 30 FR N 2
2 A BIR L 2D R F, Lo ]/ (@) RE ¢" DI RMARBGEH Fp) o FR Foo A REE, /Y
T3 E, R 8 m R IR, Fo TRLE RF, B0 m 2 ) & %5 6], Wl 2 ud . 76 F .
FEAEm DICE avsars = sa, W83 Va€Fa ATUME—RIRH:a=a, 1a, 1+ Faiar Taca,, H
Wa, €F, Flan—1ssarsaot B FE EF, ER—H K, G0 X b — 550 nT Lk & (a0 ha,,-0 s
raarsa ) RRRHICEK a.

Fo7E F, FR A 2R k48 2000 HE AL A

AL Z A f OB E —M 2 [ =a" + " At fox? + fre+ fo G f
€EF,,i=0,1,sm—1D,F, PRICR ML F, Lo JH A RBART m 19 2000 6, B F =
{a, 1 x" '"ta, "+ +taxta,la,€F,,i=0,1,.m—1}, ZIWAXES (2" ",a” 7,21}
se FofEhmiEasmie F, ER—H5 o203k, Hm SN T dQ<d<<m)BF o] Ll F
PR N F oo Lo R — DN E3E 1 m/d WATT A ZIMKAEN Fopo 78 F o B Z 0L F 0 7]
DA 35 08 5K U vk (towering method) 75 2] X Fp ™ 5k 1 BEATE XA & th F, b oo 5 480y 1) i . 41 4
Mom=6 w0 LISEH F, 400 3 WY sk Y B Fo o Bl Foo G008 2 WY KRB BN P50 F o5 ] LLSE R
F,2e5d 2 W kA B F e Bl Fpe 2850 3 IRY KA 2P L F o o

Fo A6 F, BIBWB.B " eV — HLHEFR N E ML Horh BE F . Va € F v AT DLIE—
i'%iiﬂ{]:a:a0‘8—|—a1‘8‘1+°'°+a,,,71,8"m : Hibra, €eF,,i=0,1,,m—1, NFTEERE F, X HY
F o o JXAE A SR AFTE R

WRAAERE B L F e h T R RN Z AR IR .

12
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Wt a, 2" ta,am it ta i aTa X FEZIMA R T LIH B E (@) sdpssrsai-ay)
RN Fon={(a, 1,au2ssarsa)|a, €EF,,i=0,1,,m—1},

Tz 7ot 1 H (0., 0. D FRRZEICH (0.+++,0,0) For . WOCE ANk Mgk E LT .

ke

V(@1 s@uogss@rs@0) s(Dpysbpozssb1 b)) EF i (@, sa,—sssarsa) (bt sby s,
b1 b)=(Copat s CpmgsrsCriac) s e c;=a, +b, €F,,i=0,1,,m— 1,788, #5358 58 4% 47 2 4
P F, iz .
Fe ks 5

V(@1 s@uogss@rs@0) s(Dpysbp—s s sb1300) EF i M (ay—ysa—sssarsas) * (bpyisb,ss
by b)) = (s a sttt o) s HP A G2 A, s et o) B (e, !
ta, " Pt tartag) s (b, 2" b,y Pt b b TE F Lo JHEL F() AR,

Fo & q" Mot R. id Foo " 2l Foo hra AR ool s Rk fe, F " 2RISR R Fo b 2
PHAE—DIER ¢ M5 Fpo PAE—JEF ST AT LR ¢ B— DI RmRR PR g N Fo " 194 T (A it
T LENF =g [0<i<<q" —2}., Wa=g €F, HPo<i<¢" =20 a WFEFHITTH a

¢ —1—i

=g i
R 2. F, i 2 WS ROR
B F; F—ANARAA L f()=2"+1,00 F,, hRYITTERZ:
(0,0),(0,1),€0,2),(1,0),(1,1),(1,2),(2,0),(2,1),(2,2)
.2, H+@,0=1,D
Fep::(2,1) « (2,00=(2,2)
Qx+1) » 220 =42°+2x
=22z
=2x+2(mod f(x))
Bl 2242 2 Qa+1) « 22 RUL f(OMAR,
FERATCRE 0. D va=a+1 & Fpo " —DAEWIC W o BTN
a"=(00,1),a'=(1,1),a"=(2,0),a’=(2,1),a"=(0,2),a"=(2,2),
' =(1,00,a"=(1,2),a*=(0,1),

A1.3 AREB AR 2
A 13,1 HEaAR

A PR AV 150 gt e P 8 3 7 0 XA TR Rl < 7 S5 A b 8 RN 52 AR R 3R
A13.2 (ASTRIRRT

Wp BRT 3WMEELF, FMEM Ly B0 9 e dn & T A LUl v =2° fax+b. Hta b
€F . Bffifs 4a° +270° 0, MBI Ery Ll h E(F 0 ={(x,y) |z .y €F ., Hifi Rl 27
oyt =z tax+by ULO}, H O 2B 2 i) To 55 0t 21 - LFRNE A

E(F,.) GnZ=1) 1 4% BN A i 52 500000 L 44 B — A 28 e i

a) 0+0=0;

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

o) VP=(x,y)EEF , H)\{O},P i€ —P=(x,—y),P+(—P)=0;

d H P =(z,,y))EEF, . O\{O},P,=(x,,y,) EE(F,.O\{O},P;=(25.y,)=P,+P,#

O,
Ts=A —x,— a5,
yy=2A(x,—x3) — 7y,
13
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Hrh

Yo ™Y1 .
— l»ﬁ T1FTy,

X X

A= )

3z P ta o,

2797511:172 H P,#—P,,
Vi

B3 AT BRI F oo b — A5 B il 2%

Fo b y? =o' tat 1. a=1.0=1. W Fi L8N

(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)

W EF )4 21 A sl (AR IR 55 e R 0D

a) B P,=(10,2),P,=(9.6). it P;=P,+P,:

YY1 6—2 7i77 L
/\*1‘2711*9710 3 4=15(mod 19),

23 =15"—10—9=225—10—9=16—10—9=—3=16(mod 19) ,
y;=15X(10—16)—2=15X (—6)—2=3(mod 19) .
FFLL Py=(16.3),

b H P, =(10,2),3+&[2]P,:

731‘12+a73><102+173><5+1
2y, 2X2 4

x3=4"—10—10=—4 =15(mod 19),
ys=4X (10—15)—2=—22=16(mod 19),
frA[2]P, = (15,16),

16
:I:4(mod 19,

A.1.3.3 HIRLERERTR
A13.3.1 IRESHLIRR

Wp KT 3WMREGE,, BB &y REAE bR S 5 A AR &R T T LR AE ly v° 2 = 2 +axz’ +
bz*  Hrp a b€ F ., H 4a’+270° 40, BB L S4EIE N E(F,.)={(x,y,2)|x,y.2€F,. H
W MA T v e =2 faxz +02° )0 X T(xyyisz )M (xssys s 2:) HAERD w € F 0 Huz0,{f
Fixi=ux, s y1 =uys xy =uz,  WFRX P =0 S R Al — A
20,90 X = /2, Y=y/=z WAL AR HESS 52 A AR R AR F A N O S A AR R . Y? = X0 +a X + b5
A 2 =0, (0, 10X R HY P73 A AR R T B s RTG53 I 15 O
FRUESREA AR R T L E (F ) A BN B 5 LI F .
a) O0+0=0;
b) VP=(x,y,2)ECE(F,.)\{O},P+O=0+P=P;
) VP=(x,y,2)EE(F,)\{O},P Wit &E —P=(uxr, —uy,uz),u€F,. Hu#0,P+
(=P)=0;
d wH P, =(,,y,,2)EEF,)O)\NO},P,=(x3,y:,2,) EE(F,.,)\{O},P, =P, +P,=
(x3,y3,23)7F0,
# PP, .
AI=T122:A2=T221 A3 =A1 —A2sA, =3122:A5 =3221 4 =A1 A5 =41 T A5 =212,
Ao =X3" 3210 =A320 sA11 =AsA6" —A7de X3 =A3A11553 =As (Aod1 —A11) —A4A10523 =A10As3
# Pi=P, 0.
=321 Faz1? A =2y121,A: =317 A=A 21545 =427 54 =4, — 8.,
T3 =A2d553 =41 (4As —A6) —2A52;5 523 =A2A5,
14
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A.1.3.3.2 Jacobian N ES B LR &R

Wop KT 3 MFEELF . LR #h 2k )7 B2 4% Jacobian JNE §H A AR R F Al AL v° =2° +
axz'+bz*, Hta.0€F,.,H 4a’+270° 70, WEME LM AEICH EF,)={(x.y,2)|x,y,2
€ F,, A&y’ =2’ faxz'+02°}, X*TT(xnyuzl)*ﬂ(xz»ymz») %ﬁﬁ%/l\ u€F,. H
u7#0, 1@@"11:M212 Y11= u yzyz]—uz”]ﬂﬂﬁ( /\#fl}é’ﬂ%{q %ﬂ“m

#r 270,00 X=x/2" . Y=y/2° ’U”J‘IMJacoblanﬂﬂi%‘fﬁ’él:ﬁ?@ﬂ“%ﬂﬁﬁfﬁﬁ]ﬂ:ﬁ%%ﬂ“ Y:=X°
+aX+0b;

A == 0. (11,00 X5 B2 ) 4 S AL B 28R AR RITE55 3 13 O

Jacobian IME AR R T L E(F ) LA RNk EE LaF .

a) O+0=0;

b) VP=(x.y.2)EEF,)\{O},P+O=0+P=P;

o) VP=(x.y,2)€EE(F,O)\{O},P it —P=(u*x.—u’y,uz)u€F,. Hu#0,P+

(—P)>=0
d wEH P =(x,,y,,2)EEF,)O\N{O}),P,=(x2,,y,.2,) EE(F,.O)\{O},P,=P,+P,=
(x35,v35,23)70,
# P#P, .
A =127 5A0 =221 A= A1 A0 Ar = 31227525 = 3221 s A=A, —As5:A7 =241 T A,
As =225 5x0 =2A245% s x5 =26" = Ao sA10 =" —2235,y5 = (A10ds —AsA5°) /225 = 212225
# Pi=P, 0.
A =32 Faz =4y P =8y s =A 1 20,y = A (A X)) T A2 =212 .

A4 BRI EHEE & E B

FIRIE F o b— W6 B i o 24 S E(F )M e Z2 AL ie N £ E(F,.) . 1 Hasse & 3
Meg"+1—2¢" " <<£E(F,)<<q"+1+2¢"* , M E(F.)=q" +1—¢t,H ¢ f’ﬁj{l Frobenius i H.
le]<L2qm",

# F oo MFREAERE R Frobenius 3 ¢, WIFR I i 26 S0 8 45 5 09 465 00 Sk IR 8 45 5 19

W EF )0 Fo ERMRMZ . r &5 ¢ BRWEE W EF O r MHFHFEF,O) [ r]=
EE(F,)|[rJP=0},EF O Lr SRR LA

A2 HEHZSEREE

A BT 2L [ — A 5B EE S AR R 3% 5 B 2 A RGBT . B w R — D IE BRI PO B £ Y
Mo w5 Q=[ulP=P+P+-+P,

ZAR Sas A LY E O%)ﬁi@%ﬁ%ﬂﬁ%ﬂ%;ﬁ@%ﬁ-[ 1P=0,[—ulP=[u](—P),
I it 2k 2% rs B R SE A 2R 5 1 X B R R AR AR 3 A5 i, AR AR IRGEE 1<<u<<N'.
A — . TR R IT

WA P R = D w2 vu, € {0.1),
%II:H:QZI:M:IPO
a) EQ:O;
b) X M L—1BEE 0 AT
15
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D Q=[2]Q;
2) #Hu=1 NMQ=Q+P;
o Hil Q.
Bk T e v
WA Pl LRI 0 = D w2 o, € (0.1},

i=0

iﬁ‘]'ﬁH:Q:[u]Po
a) W 3u M ZHRIRRIE AR, b b PR AL A, L BAR r=1 8L+

b) o B R R R R wu, o uug

o) BHQ=P;
D X Mr—1FE1 ST,
D Q=[2]Q;

2) Hhi=1,Hu=0,1Q=Q+P;

3) A h=0,Hu=10Q=Q—P;
e) ik Q.
e R ) REIN L (s —y) . FEZFOATR R AT DU #X —z 5,
(=R R 2 ) R 1R

WA Pl R IR 0 = D u, 2w, € (0,17,

fith.Q=[u]P,
WHE O RKE 1,
HWH
a) P,=P,P,=[2]P,
b iMN1E 2 "1 P, =P, ,+P,.
o ®Hj=[—1,Q=0,
FAEH
D M= 0 BT
D #FHu, =000 Q=[2]Q.,j=j—1;

2)
A Bl e 1<r Hu, =1 W E/NEEG
—h; :Zuzﬂzl;
i=0
—Q=[2""""]Q+P,;
—Hj=t—1,
e kil Q.

A3 BEEXEES
A3l KREBRE EBHXIHRBA S i

AR F, ek E R ITCEM R — AN TREEARRE N F, o F," WEE—DITE 2.9 AN
JC R F, ={g' [0<i<<q—2}, a €F, B EI R o' =1 MiR/NIEERE (., 16HREF, B9 h ¢ —
LW t[g—1.
WAREIEARE F, " MAERICH g .y €F, " A BRI T B HOS B m) U 48 0 e 8 2 € [0, g —2] . fff
16
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% y=g" mod q M.

A R 2 OGS B Il BB AT i O kA

a)
b)
)
d
e)
D

g)
h)
D

Pohlig-Hellman J % 8 1 & ¢ — 1 MK E B F, M2 E R O s

BSGS J7 ik « I [ 5 2% J8 15 25 1] 52 2 E 19 0y (e /20" 5

Pollard J5 % : W A1 B 8 B N (g /2)" # 5

4T Pollard J7 ik 1 s 9 FE47 b R AH L I 1 52 21 S (g /2012 /s

LRAMER I PRI F ) BRI 44l exp((1+0(1)) (logg) ' (loglogg) ')

Gauss BHE R F ) A IR exp((1+0(1)) (logg) ' (loglogg) *) ;

T AR B 28 i i W R F ) W S 2 O exp((1+0 (1)) (logg) '* (loglogg) ') 5

BOSI 5 O I F ) IS 44 B exp(((64/9)" +0 (1)) (logg (loglogg)?™)*) ;

PR 38 0 s O6F /N AR 38 < B[R] &2 2 FE R exp (e (logg (loglogq)?) YoV F bl £ 1 2 Bt [A]

ML B0 245 (1 SRR Ak g T8O 80 I L1187k B JFG I i) A2 23 2 ) R0« 6F = — M 1Ry R R A - 114 5 IO %K
[ R A7 75 MU A5 20T 53 52 % B ) Tt D 3k » X /N 3 ) OO 2 m) R H R 2 28 400 2 10 (]
it J7 i

A.3.2 SRTEHE ih £ B B 8 i) & e 77 0k

AR ECF )N n A PEE(F,) M Q& (P, IRl #h £ 25 vk $i n) 851 2 45 & 4 %0
wue[0,n—1]. 415 Q=[ulP W7,
ECDLP BB & A .

a)
b)
)
d
e)

D

2)

h)

Pohlig-Hellman 77 : 3% [ J& n MR E B F BT EE LR OU)

BSGS J5 ik i 52 Je B 5 23 W] 2 FE 4 R (e /2) 2 5

Pollard 2 B[] & 2 Ry (en /2) 175

47 Pollard J53k 8% r AT AL BRER A H0, 0 () 52 24 B Ry Coon /21 /7
MOV-TJ5 3 « $8 88 a5 51 B i 4 S A AR B i 4 i) ECDLP B2 F, (/N 58 L 0 B85 1
X 50 R] R G4 BT R B L)

Anomalous J5 ¥ : %} Anomalous ik (# E(F,) =q WRIZ) A S8 & sk (2R R it &
EARERD)

GHS-J5 1 : M Weil I R AR SR #3758 OB 6 800 09 380 E A 5] iif 2 25 BioxT %5 m) 8, 4
ECDLP %Ak >y i b 152 1t 2 25 1000 25 1) R, 177 KA v 75 A% 174 6 A0 B30 ottt £ 3 180 % 00A 78 W 46 8K
Pt AR R

DGS- 43 75 5« RO Sak - 1 406 (51 oty £ 2 WO B0OR) Y B 48 Bn T H 53 07 3 o 7 5 28 A R 15 0
T R AR I 2% BEAR T 7 5 AR ] 52 24

N 3R X A 0 s 4 g RO 8 I LA 2k ) 48 3 5 A TR R — i ot £ B IO SRR L SR
it T R AR R B BB S R R e B AR R A A Y — B Tk s TG T G S R AR il 4R 1Y
IO B R 77 A 22 T 5 0 el 3 A O I R R Ik

A4 EHES

A.4.1

PR ML EF ) LRERAELFE A P=(xp.yp) %M AEH AR xp S xp fl yp T 1Y —
AR SE HOAR 1] 17 M 2R L B O U R 4 360

17
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A42 F, EWHBEIME K ESRSMESET

W P=C(xp,yp)itE XTE FPJ:%HHZ)%E:yZZI3+aI+b W —AE v Ny M ERAI I —
ASHEHRE 8 P AT o p FILLAE v ROR

Hoxpflyp B yp B IIEIE

a) fF, FitEBItE a=2,"tax,+b;

b i« FEF, LW RS UL C1.o) & B SR ANAETEE T AR W 4R 4 5

o A BHERALIILRET v WE v =B BWE yr=p—p.
Ad43 Fp(qg AFZRE . m=2) LHBEMERNERSHRERTE

WP=(ap yp) i@ XTEF FMBIMAE: v =2 +tax+b FR— DA yp T ER K (v s
Yuzs® s 31530) s Ve N yo EAT I — A RE WG P AT 2 p FTHCEE v p 2R,

M oxp flyp B yp BITEEIE

a) FEFo BB EOCR a=ap’ fax,+b;

b HH o 1 F o FROFITR RS C.1A)  F i RAFAE T IR W3 5

%‘,8 E"J%%/?\‘(‘Bmfl sBu—zs 1 9ﬁ<))EF' Bo E"J%Fﬂlttfﬁj%ﬂ: }71) NIl yp Zﬁ,?:?ﬂlﬂﬁ yp — (,8/1,7—1 ’
B,/H*Z 9"'9B/1 96/0)71{':':' ﬁ/, :(q—,B,-)EFq 51=0,1,,m—1,

18
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Mt = B
(BB PR
R 2 E W& T RITE

B.1 &

WAHRE F, EMBEMZ N EF ) S EWF ) =cf Xr.or Z2REH ged(r,g) =1,cf HRH T
i rlg" —1 BB/ IEREE b BRI B AR T r IR AKEL. 45 G R E(F DB » Br T3 G i
AU & o

B F, A R F, B, ELr 138 E(F DT r s .

B.2 Miller &£

W F. ERMEEF DN FRE V="t axr+o, EXHEWF, ) LS UMV EL N guy:E
(Fu)—=>Fu A U VIR EE TR Ac +0y +r=0. M4 R gu.v (Q)=Axq oyt . H Q=
(2qsyq)e BU=V I guoiE LN UMY UMV A —A i L5 g Os gow BT 73
—NHHEHE T fEZL. —BH g[)'ﬂzj‘] gU,—UEI/‘JﬁﬁEO

L U=(zy,y0) ,V=C(2v:yv)Q=(2q,v0) A1 =Bxyv"+a)/yv)sA.=(yy—yv)/(xy—xv),
DA AT P 5

a) guv(OD)=gu.o(Q)=gov(Q)=1;

b gvv(Q) =1 (xq—av) —yot+yv.Q#0;

) guv Q) =X (xo—xv)—yot+yv,. Q70 ,U#+V;

d gv..v( Q) =xq—2v,Q#0O,

Miller B3 & 113 R M X B A R

Miller 3%

A MZ EE LS P Q. BE ¢,

it fr. Q).

a) W M RIRRE e co s i mAL ¢, R 1,

b) & f=1.V=P,

o i 1 REE 0T

D =1 gvr(Q)/ g (Q),V=[2]V;
2) He=1.4 = gvr(@Q/gvir(Q.V=V+P,

il S

— LB fr.. (Q) A Miller pREK .

B.3 Weil Xyt &

B ERE, ERMBIZ . r B g HRM BB g2 WRARES & RAXT T r B9 AR
B gt — 10 0, CF o
2 G =E[r].G,=E[r].Gr=yp, . W] Weil Xf RN G, X G, ] G KBS i K e, .
WPEG .QEG,. # P=0#H Q=0 ¢, (P.Q)=1; 4% P70 H Q7O FEHLL AR TCJ5 ik &
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TEG, . UEG, s P+T M T HAZETURKUFQ, N Weil X} .
frir, QT+ fr, WD fu, (P+T)foruv.,(T)
FroQ+U) fpir, WD forv, (P+T)fu, . (T)°

fp+'1',,- <Q+U) 9f'1',,- (Q +U> 9fP+’1‘.r (U) ’ f’l‘.r (U) ’ fQAU.,- (P + T) anJrU.r (T) ’ fU.r (P + T)%l]
Lo (DO ¥al ] Miller 35315 . a3 B b BB 108 0 s o0 U BE e T sl U BB 5.

6,»(P 7Q):

B.4 Tate )it &

WERF, LRI, 215 g MRNIERE. L R T r AR, & QREF,)[r]
LR B QAR R AR R BEC N Q). (Fot )k Foo i — A8 % r VR H R 4E A
(Fp )R F, BITREF . T (F ) WRBHCH Fy™ /(Fu ).

4 G =EF)[r],G.=(Q)sGr=F, " /(F, ) Ul Tate %M G, X G, B G 1 BB AL MG it
Nt

BPEG.QEC, HEP=08Q=0M1,=1:# P#0 H QA0 HiNl kI LFH LM UECE
(F,) fif# P#Q,P#Q+U,U% — Q. Tate ¥ 4 :

Sr., U)

Lr (QFUDF fp, (U AT Miller FpkiHR . TEIFH AL b8 i BLAr BES O RS B0, U B 46t
MU BRI
TESE PR R R — BB 294K Tate X7

[,.(P 9Q):

Fra (@07 QF0.
tr(P’Q){ 1, Q=0,

#fl Tate X L — M Tate X AP T4, BT r QA RS e RSB0 A4L Tate
XoF (T T AT L — A . B 1 R AR — 204k Tate XA I EE B 2.3.4 Y45 R =2d
1 B

=R/

WA q HEWEY . PEEWF)[r].QEE(F,)[r],

fi ., (P.Q).

a) W IR RIE o R N 1

b # f=1,V=P,

o Xi=;—1FERE 017

D HE =7 gvr(Q)/gn(Q),V=[2]V;
2) =1L f=1 gvr(Q)/gvir(Q),V=V+P,

R =

e i f.

Bk 2

BWA:S g BEERER . PEE(F)[r].QEEF,)[r],

Bith ., (P,Q),

a) B M IR g KRR AL O 1

b & f=1,V=P,

o R i=j—1FEE 0. 447

D 8 =1 gvv(Q) /g (Q), V=[2]V;
2) Hr=LWHE =1 gvr(Q)/gvr(Q).V=VHP,
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d)
e)
9]

WA=
i.l,%: f:f(q¢’+1)/'r 3
iy £

(=7 !
WEK Fp (k=2d)F W Fu Y8 M F e BT R FRR N w=w, +iw WERX, Hf w,,

Wi qud N w R 0 =w, —iw, 9&[35#%:% 1 EPE@*@@%:EIFH#Q%{t%o

WA:Hq ERNBER . PEEWFD[r].QeEEF )[r],
e, (PLQ).

a) W W RIFRRE o S RS R L
b # f=1,Vv=P,
O A i N —1EE 0BT
D i = gvv(Q) s g0 (Q),V=[2]V;
2) FHri=1.4%f=fgvr(Q) *gvip(Q.,.V=V+P,
d HE f=r¢'—1,
o HE =,
D s
k4

GM/T 0044.1—2016

Mg HRT 3 MRBNT 8 QEEETR E MMl £k . o 570k wr it — i Ak
A :PEEWF)[r].QEE(F,0) [r]. 4% r.
fih e, (PLQ) .

a)
b)
c)

d)
e)
i9)

W W R RN R e RS L O 1
® f=1,V=P,

XFa NG —1 B 0. 4047

D R = gvn(Q).V=[2]V;

2) Hr=LWR f=Fgvr(Q),V=V+P,
W8 f=rfq'—1.

WH f=raror,

i S

B.5 Ate Xpyit®E

ﬁ ﬂqj‘j Frobenius ﬁ Iﬁl?}&vﬂﬂ Ty :E9E7(~T ’y)H(fq 7y”),[q]i‘7|y%§ff:E”EaQ H[q]Q;[ljj‘ji

LW s, XA g 7, W

R, T=t—1,
T4 B AR T Ate XAYTTHE .

B.5.1

EXTE G, XG E Ate ST HE

e,/ =Lq s Ker( ) FR BT IR BB 2% E(F,) 0 Frobenius i

L%Gle[r]ﬂKer(ﬂ'q_[1]>an:E[r]ﬁKer(ﬂq_[Q])aPGGHQGGzO E X G, XG, I

Ate X‘_JL :

Ate:Gg ><G1*>Fq’~’ : /(Fqk ) )r
(Q’P)'_)fQ.'I‘(P)(‘fk*U/VO
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WIA:G, =E[r]NKer(x,—[1D,.G,=E[r]NKer(x,—[¢]) . PEG,,.QEG, . BE T=1—1,
i :Ate(Q,P),
a) W T W FRIFRRIE o DL R 1
by E [=1,V=Q,
o XFi Mj—1FEE 0, AT
D W8 =77 gvn(P). V=21V
2) HL=137 f=/+gvao(P)/gvio(P),V=V+Q,
& G =,
e) HiH f.

B5.2 ENEG,XG, L Ate Wit E

Xt Ay S A 15 il LR UG LB Ate XF 92 SO BOR AT RN 5 04 T8 i 2R Bt # ZAE G
Fe B B 4 AT UE L Ate X

B.5.2.1 BHFEWMEMLZL L Ate X3

WE WEXTEF, FBESMEMLE .G, =Er]NKer(x, —[¢ D .G, =E[r JNKer(x, —[1]),
Gr=Fu " /(Fu" ) ,PEG,,QEG,, EX G, XG, ) Ate X} .
Ate .G, XG,—~>F " /(F ")
(P,Q)=>fpr Q0
TH%H G XG, | Ate SFRYTTHE J5 %
WA :G =E[r]NKer(x, —[¢D.G,=E[rJNKer(x, —[1D.PEG,.QEG,  B¥ T=1r—1,
Wit Ate(P,Q),
a) W T BRI o Holm 02 ¢, 1
by & f=1,V=P,
o) XiMj—1FERZE AT
D =17 gvn(Q) . V=[2]V;
2) H=1.18 f=fgvr(Q/gvr(Q).V=V+P,
& =
e) i f.
B.5.2.2 HEM%Z L Ate Xt
Xt T 5 LR UL AFAE— DR e A5 (o, D A Gy LB RIS 3RE AT LA il 4R S A Are
(P QF fpr (QZBIHSEIKR P T=r—1,t Hik,
WE REXTEF, LRMRAME . E E M d Wk, & HEAREm=gcd(k d)se=k/m,
Gt m ARJEANIAR 2 p=5 Bf .d WEUEA 3 FIE AL
a) d=6.8=¢,"E'.y' =2 +pb.¢s: E'>E . (x.y)=>B 2.8 "y).G,=E[r]NKer(x, —
(1D.G,=E'[rINKer([p " Iz, —[1D;
b) d=4.8=¢," E':y' =2 +pax.¢.:E'>E . (x. )= VP x.f " y) .G, =E[r]NKer(x, —
[1]),GZ:E/I:r:lﬂKer([‘Bﬂ’qnq”*[l]);
c) d:2,‘8:§mz,E’;yZ:x"‘—Q—‘BZaI—Q—‘BSb,gsZ:E/%E:(I,y)l—%ﬁ "2, y),Gi=E[r]N Ker
(r,—[1D.G,=E'[r]NKer([g ", —[1D,
W PEG .QEG,, EX G XG, I Ate X} .
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Ate .G, XG,—~>F " /(F )"
(P.Q)fpr (QU D,
T R B SRA A
BWIA:G .G, PEG, . QEG, B T=1—1,
it Are(P,Q) .
a) B u=Tc,
b) B w W R RN R et IR 1 1
) B f=1,V=P,
) X Ay —1 FEE 0,347
D R =1 gvr(Q).V=[2]V;
2) H,=LE =1 gvr(Q)/gvir(Q),V=V+P,
e I =9,
(DI s R
W E A G, X G, ERY Ate XFFT 5L T A B i 2 J2 8 247 S 10, W %5 5 B B He Tate X 58 09
R EXT TR R UL, A Y| T | <r BB 28R A 2 1 Tate X, BT LLA 78 ¢ {H3E/N
AHMEFELF Ate X,

B.6 R-ate X HitE

B.6.1 R-ate 3fHIE X

R-ate X o “ R AL A P X A9 EUAEL 7T DL L2 Tate X Y5 e FEIR .
A A.B.a.b€Z,A=aB+b, Miller % fq.. (P)A TR
Faa(P)Y=Ffqu(P)=fauw(P) * fo,(P) * grua.me(P)/grae(P)

Sresie.nie (P)

=fo8(P) * fryiqa(P)* fq,(P) » gran(P)

E X R-ate %K

(gk—1)/n

M)

Rus(QP)=(fiuu(P) + fo,(P) - Aeoa

foa(P)y@ b
(7o)

WA fou (PRI o (P)EAEB ALY Miller s W R, (Q. Pt 2 IEIR L3 .
ALy Ly M M, €ZMfifF el (Q.P)=(fqa(P))M

b (Q P)Y= ([ (P))Me b
A M=lem (M, .M,);m=M/M) + Li—a + (M/M,) *L,.
K TARAL 0 RAER B . FefiI
e, (Q.P)'i o, (P) e
e, (Q.PY*ur  fau(P)

el (Q.P) =it 1 (Q.P)=

G el (Q.P)=R, 1 (Q,P)",
— R UL AR AT RO (AL BO#ERRE 2 AR IR AL L (AL B) A 4 P f .
a) (A;B)=(q';n);
b) (A;B)=(q;T);
o) (A;B)=(T,;T;);
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d (A;B)=;T,).
Hrp T,=q¢ (modn),i €72,0 <i<k.,
B 1:(A;B)=(q¢"sn) T A=aB+6,00 ¢'=an+b, HI b=q (mod n),

f‘Q (,(P) (gt =D/n . gTuil—\Q-ib—\Q(P) e —1)/
J e 2 7 — ’P — ’ . P , P S Lan]Q,0bIQ M 7\ (qk —1)/n
X(fé),,,(P)) Ras(Q,P)=f110..(P) fq.,(P) 2roa(P)
K b=q' (modn) , FT LA gruia.si0 (P ) =8rie (P) o BiE—2, fr0..(P)=1, KHIk:
Ris(Q.P)=Ffq.u (P)t—b/n cecessnnneiniiciiieneens ( B1 )
‘Pﬁ:‘ﬁ/; 2:(A;B>:(q;T1),Eﬂq:aT|+bJﬂJJ:
fa.,(P) (b . . grariee(P)
e L =R ,P)= 190.0 (P , (P ) ———————— )t/
o (P 20 Q= iran (P2 faw (PI2 0y
BT fire.(P)=f4.(P), K.
8ra 1 J[b] (P) & ,
R/\.B(QeP):(f'é.a(P)fQ./,(P)%)W D /n cerereeeeeenens ( B2)
groe(P)
B 3. (A3 B)=(T,;T,) Ml T,=aT, +b. £
fQ.T (p) @b . grorj1q.000 (P) 1y
e “Rus(Q.P)= ([ 1,100 (P) f g (P) TS Syt
For, (P) 2 QY= 0 (D fan (P72 5Py
FIRE R f 100, (P)=f§.,.(P) I
. Srren(P) o,
) , — (YU , SLalj Q0 R M7 7N /n cierreeneeneen( B3
R (QuP)= ([l (P) fau (PY=5 P R0 (B.3)
HIE 4. (A;B)=0; T Bl n=aT,+b, Hit:
fan(P) (k=D . . grariiqe(P)
— 5 =R ,P)= 0. (P (P)=- y (@t =1 /n
f‘é,'r,(P)) 23 (QP)=(frr:10.. (P) fqu 2o (P)
FIFE H frrie..(P)=f§ ., (P)1.
8reriia.e(P)
RA.B(QaP):(ij.u(P)fQ,/,(P)%)W D/n NG YD)

grua (P)

THIE 1 19 R-ate XHLFR Ate Xt . 5B 2168 316 4 XT3 5 LW K B R loga Fil logh 1Y
Miller G35, 15T 2 FEIE 4 RS — DS 450 0 KRR A BT IETE 3 AT LA A48, Fik, —
AR E BEIEIE 3 1Y R-ate XF ., X AF(A;B)=(T,;T,).,

T REAL Miller 9 R UE W] DL TR 1Y @ A AR5 o F00 JE 85/, AT Miller 1§ 25 U 4L
I log(r/ 4,

B.6.2 BN pi% I R-ate Xt &

Barreto fll Naehrig $& it T —Fit i 5 F, b 3& G X0 095 ih 26 09 J7 i, 38 2k 0 5 v 48 3 ) it 4R A
BN iz, BN &Ll E:y* =x° +0,Hrh 640, # AR k=12, i ZBr » d)2 T3

FEBRE g s B~ Frobenius B (35 ¢ T30 5 S50 KA 5E -

q(t)=36t"+36¢"+24¢>+6:+1

r(t)=236¢"+36¢*+18t"+6¢+1

tr(t)=6t"+1

Hrp € Z AT EMER q=q @) M r=r) YRR Ry TR — & 22900, 0 72
K, 2=/ IRF| 63 k.

BN I AEEE AE F e B 6 LI E . y* =2" +pp . Hoh e F . IF HEE F. EEERE 2K
JO A E SO P B AT | £ EN(F ) Gy i LI E' LR E R ¢6: E'>E (2, )
B "x. By, Ik A E R G E(F) L P ME(F.) b Q'
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7, N Frobenius A& .7, :E ->E ,x,(x,y)=(x,y7),

re E=E.x.(x,y)=(x",y"),

R-ate XJ {3175 .

A :PEEF)[r].QEE (F,)[r].a=61+2,

i :R.(Q.P),

a) Wa= iu;Z’, a,-1=1,

i—o0
b) #H T=Q.f=1,
o Xfi MNL—2FZE 0,47
D W& =/ gra (P, T=[2]T;
2) Ha=1010 f=f+grqP), T=T+Q.

D HEQ=r,(Q).Q,=xn,(Q).

e WH f=f+gra(P).T=T+Q,.

D W8 f=r-gr @) T=T-Q:.

g IE f=rerr,

b i f.

*F Weil X, Tate ¥, Ate X \R-ate X T £ 11 B 715152 WL (Barreto P, Lynn, Scott M.2003) ,
(Barreto P, Galbraith S, et al.2004) . (Eisentrager K, Lauter K, Montgomery P.2003) ., (Galbraith S,
Harrison K, Soldera D. 2002) ., (Kobayashi T, Aoki K, Imai H.2006). (Lauter K, Montgomery P,
Naehrig M.2010) . (Miller V.2004) . (Scott M.2005) . (Scott M.2006) , (Scott M,Barreto P.2004) ,

B.7 E&EXHIHEE i &

XoF T AT S 1 RO P X B A 3 A 25 o (BT T B AL AE B £ L T T AR A U 1 X L 8K
PRI o PR 0t SR FH 7 i 2 I 7 S8 ) 32 5 5 X i 2k

ik E & LAE F, ERRRIE AT Ze, an Rk DA 3 A S iy AR E J& 38 &% iy 42

a) FEF DA MARNFVg MR T r;

by E AXF T B AU Tlog, (7)) /85

o rEl MERRENFHMEL r Y,

) 3 35 T ) AR [ T 0 20 TR AN

BRI kTR o g ERAATE SRR E(F DL HGE Ry B DR - T

HE HAR A RKECH 5

B 2. MR R Irkife F, Btz & r iS4,

¥ 1 3E A 5T B ARR B il 26 69 7 B 18 2 WL 3CRk (Atkin A, Morain F.1993) ., (Barreto P, Lynn B, Scott
M.2002) ,(Barreto P, Lynn B, Scott M. 2003), (Barreto P, Naehrig M. 2005) , (Brezing F, Weng A.
2005) ,(Duan P,Cui S,Wah Chan C.2005) . (Dupont R,Enge A, Morain F.2005) , (Freeman D.2006) .
(Freeman D, Scott M, Tesk E.2006) ,(Lay G,Zimmer H.1994) ., (Milne J.2006.),(Miyaji A, Nakaba-
yashi M, Takano S.2001) ., (Scott M.2006) .(Thuen ©.2006),
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M R C
(FRHEM 3

B HEZX

C.1 AREBHHEE

C.1.1 BHREBGMIEHEZE

Wa BIEBEg B F, LT R EEEH 2R g iR . @ DU k6 7 ik T
AR AAT I BB 5

WA IEE o 3 F, 00K ¢,

Fith.ge.

a) B e=amod(qg—1).,% e=0,M%iH 1,

b) & e B iHFHIRRIE e e, 1 rere, i E e, N 1,

) Bax=g.

X Mr—1FEE 0 $hA7:

D B ax=x%
2) FHe=1NHr=g-x,
e) Hiith x.

At om0 3 2 UL STk (Brickell E, Gordon D, Mccurley K, et al.1993) . (Knuth D.1981),
C.1.2 BAREFPHNFEIZE

Wg B F, ERAEFITR B LR ¢ "2l g« c=1 MV BITR . T e=g* " BIHK
Wl RIS . A g R g B I<g<q — 1 WBE.N ¢ "REH . I1<<c<q—1.H
g * c=1 (modqg),

WA EE, FhIEEITR g

Bith Wit ER g .

a) HHE =g (& C.1.1D);

b) % c.

TR A AL O R R M RO L AE (Euclid) 517% , 2 L (Knuth D.1981)

C.1.3 Lucas 5 5 B9 & &

A X MY ZIEFRE.X MY [ Lucas J$5) U, .V, 1€ LITF .

U,=0,U, =1, Y4%%k=20,U=X U, —Y U,_,;

Vo=2,Vi=X, % k= 28,V,=XV,,—Y -V, ,,

PR IEAGE T kBN U Ve, XERBEE R, T 5 A 25 U modg Fi
V,modgq.

AR g X MY IEBECR.

WiH U, mod g f1 V, mod q.

a) B A=X?—4Y,

b) Bk RN k=R ok, k ko PR kR L
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o B®U=1.V=X,
D XFi Nr—1FEE 0 AT,

D BWU, V)= W+ V)modg,((V2+A+U?)/2) mod ¢);

2) FHhk=1LIEWU,V)=((X +U+V)/2) mod q,((X « V+A+U)/2) mod ¢q),
e) UMV,

C.1.4 FHIRBIKE
C.1.41 F, FEAREIKE

Woq AR g RWE 0<<g<<q MEH, ¢ ¥ (mod @) ZHE v, Il > mod ¢=g.0<y
<P

1 g =0, W HA —AF I Bl y =034 g#0. 0 ¢ HEABHAF Il 47 vy 2 Hdh—AFIr
A S5 — AT g ¢ — s

T MEEA UHE ¢ R EA AR TR -

BN AR g B g.0<g<q.

i A AEAE g BT AR T — 7 AR A U A AN AR TR

B 1% ¢=3 (mod 4) . BIFFE IR E0 u , (#if5 g=4u+3,

a) HE y=g“"" mod ¢(ZW C.1.1);

b) & 2=y mod ¢;

o x=g Wy A R TR

B 2.5 ¢=5 (mod 8), BIfFfE IE B E u . f#143 ¢=8u+5,

a) A z=g"" modg(ZI C.1.1);

b) % z=1 (mod ¢).i+5H y=g“"" mod q. 4 th y. & 157

o) #Hz=—1 (mod ¢),iTH y=(2g + (4g)*) mod ¢, fiH v, &A%

& AR IR

B 3.5 g=1 (mod 8), BIfFE IE B E u . f#45 q=8u+1,

a) BY=g;

b) AERBEPLE X0 <X <g;

¢) 1% Lucas FHI0E (WK% C.1.3):.U=U,,, mod ¢q,V=V 1 mod q;

d #EHV*=4Y(mod @), W H y=(V/2) mod q,FZ Ik ;

e) # U mod ¢7#1 H U mod g7#q— 1. Wi i “ANAEAEFIr AR IR 1k

D RELE D,

C.1.42 F. EFHREKE

B g S ar REGM T ZRY B Fp SRR Z AN f(o) =2 +n.n€F, W F. hITHR g A &£
AW a+bx B a0 € F, W BRI -

Jﬁzwmﬁﬂu::i</“+”“£*"” + 0 )
a-++a*—nb*

2 2
1 a*«/a;*anJr xb )
a—+a®—nb*

RS AT AR E B A IR A O R — AR
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A Fp.HInEg p=at+bx HpR#0,q WA R,

B th AR BORSE T AR DU — S O AR = I R R AR

a) HWHE U=a"—nb",

by R C.1.4.1 756K U mod ¢ -F 7R, 4 U mod ¢ WV Ir iRAFTE. ICHE w, . B w,? =
U mod q.i=1,2, 5558 o) s & W A AE7EF " IR &k

o Xt N1 E 2 BT

D HEV=(>(+tw)/2;

2)  FH CL4ATIER V mod ¢ VIR 4V mod ¢ B 5 iRAFTE AR IC— ARy, B
y*=V mod q. ¥ ;4 V mod q VI AT H i = 2. A AFAEF AR JF
ZLOLEE,

d) HE 2, =b/2y(mod ¢) .2 z, =y,
e) Hith z=z,tzx,

C.1.4.3 F, EEHRHIKER
C.1.43.1 F. EFEHETHRA

Wq RARB-Hm=2,g B F, hAEZICE, FHFIEA N ¢ B8R —AF I o,
HIAHOTE g.

TR AT S R T TWLE Tt G T L Tl VR N T

a) T B=g“ V(&0 C.1.1);

b)  # B=1, %ot

o A B=—1,M#HHNEFHIL,

C.1.43.2 F, EFHFREIKME

Woq TR Hm=2,
A O g.
Bk A g ST g T 5 AR B A W R AR
a)  MEALEEEEE T Y.
by iR ¢ —1=2" Xk CHH & REHO .
o IE Y=Y,
D IE C=g",
e) I B=g*tr,
D C AL M AT R LB
g M C#£1 AT
D & R CY =1 oL i i/ E R
2) HHEC=CcxXYy"
3) M B=BXY” ',
h)  #iith B,

C.1.5 MERZHRMERN

B w & — DR IE B T T AR R 53 1 (Miller-Rabin 460D K 8 5w J 3 R 258K
A — D RETE w M—D R T,
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a) I o MEH w i u—1=2" + w,
by X 1B T A7
D EXEL2,0— 1] ENLEL a .
2) ®Hb=a" modu,
3 FHo=18u—1.5FLH bR 6),
4 X AT o—1 A7
——® b=b" mod u;
A b=u— 1.5 RS b P 6);
—# b=1. 5 G EO I L AE
— F =i,
5 EHCHE AL,
6 T—"4j.
o i URER R,
AR AR v B AR ARE R OER R« BABMMENT 277, X
FE G EHUR B K T .13 25 7l LU Z K

C.2 ARELBZmK

C21 HEXR2ER

A f ()70 Fl g ()70 & REAEE F, iy w5 4> 22 350 =X, U] ol — b A7 76 OB i 1 1 — 2 30X
d (o) RRBAE F, i HRIBEER £ GO g (o). 2T d GOFRR £ g (o) Bk AR T
Hged(f(x) g (). AN E B L (WJLREZ O AR A 20 & KA F.
WA AR EF, . F, ERMANIEFEZTA f(2)£0,g(x)F£0,
it .d(x)=ged (f(x),g(x)),
a) Halx)=f(x),b(x)=g(x),
b) M b ()0 B IR AT
1D & clx)=a(x) mod b(x);
2) Halx)=b(x);
3 EHo(x)=clx),
WafEa()WEIBARBIE o« Tala),

C.2.2 F, bR MERER

W f o F, B2, T |5 0] Do s ctiks I f o) A a] 2947
fAF, FE—20 (o). F¥ q.
i S (O TE Fy NI 2, gyt TE AR s 5 D) o R
a) BHulx)=x,m=deg(f(x)),
b i 1B m/2 | AT
1D HE u(x)=u’(x) mod f(x);
2) HE d@) =ged(f(x),u(x)—z);
3) A d (o) FEL Mg R AR RE

C) i,fé‘ﬁ,':lj“J—_EE%”O
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C3 MWHEMEEX

C3.1 HMEHMZELEWIHK
Y 5E AT BRI A A [ il 2k L R T A Bk nT A R AR i £k P AT R — AR TR ST AT
C3.1.1 E(F,) bEBI#k

BN R p F, L —%WRAMLE (2% a.b,

fih E(F,) L—MEHETS IR .

a) EIBENLEE 2. 0<<x<p;

b) B a=(x’taxr+b) mod p;

o) A a=0, M (x,0)FFL ILE

d Ka mod p BF LI y (S0 C1.4.1);

e) AW DM LR AAAAET AR LR [ TR a)
D HiH(x,y).

C.3.1.2 E(F,.) (m=2)FEHIHK

N AR F . (¢ BEREO . F EFEME E Z48a.0.
il E E—1 RS m .

a) BEMLER F,. FIooE xs

b) T F EiE a=2"tax+b;

o) # a=0, % (x,0) I L& 1R

) TEF, ERa PR y(SU C1.4.3);

e) AT DM AT IR R [P B a)

D HHG.y).,

C3.2 WHEMELIHaKIEK

AR AT TG B R 22 2 B 7 E 2R T 1SR .

A HEBII E(F OB a b W& 2 E(F ) =n=1«r I HEE
Wi EF) E—A LB

a)  JHC.3.1 W kBEPLE R4 A Qs

b HHE P=[r]Q;

o HP=0,RMNFEEa;

d i P

C33 H#Z%kE!MaKTEK

W F, EWBEMZ E . y" =2 tar+o , KM £ EF ) =q¢" +1—r ML E' 2
=2+ s ar+p c b p AN F FAEFHIC.EN(F OB £ E'(F)=q" +1+1,
WA B E(F O BMHLIE E'(F )RS3 8 a0 MB ML $ E'(F.)=n"=1«r,Hf
L HERL
B E (F ) F—A 0B,
a) F C.3.1 ik HbLE R E'(F .00 1A Qs
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b E P=[r]Q;
o) AHP=0.RFLED; /NP ZLHE;
d HH P,
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