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1) WS RIS R4 % 4
2) MR FRESH 1= KDF[FE20SP: (x) ],

e

11.3.4 EHBEAN

i@ d =Sym O IO EAE A Hb Sym T R R X FRE S Sym A i 25 R R
11.3.5 KEER

Bede d AU A UM TR E A M L. AR A0 8k S R AR a9 BT

a) W LD <L, WHE4E% 4,
by # L..¥4h— NG Coa=0ct(L ).

¢) MNfIfi#H Coy EEBW L RKIE C OXFE C S E L.,
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) Ml Cu=[d" ] A E IR MRS IR .
e) B M. =[d Ji.u Loy]o
D BEM HARIIREEFSEMRIEER; WRATTE IR 2 .
g)  KiE M, ChnSRAEAE) B9 25 Q0 S A 2 | W 28 25 44 .
hy Ak R ERERE M,
1) i M, ke ek H 2 HEHLE nonce BF 2T M =M. ;
2)  HWL M MR E M
) i M,

11.3.6 EfH

ECPV &HZ 0 F.a,
12 ECKNR(#§[E #h £ KCDSA/Nyberg-Rueppel i HBMEZE2Z)

12.1 BESHMMRARSE

W YA GEARE F ER#i el E EaB - Bk

WFRTCAMEEE L A2 S 800 0B 7 HAbIT a3 2 4 I U s R SR ¥ 1—2550%
2550 W 11.2.3.

A A — A~ HES A h eR B

MGF: {0, 1}°" = {0, 1%,

PREL MGEF E LA MGF(x)=MGF2[x,L(n) | Htp.x€ {0, 1} MM 2% R 8 Hash,

Fe M8 R 90 07 i i ECKNR %5 81

a) A WRAELEN v, HEFEXEL L —1 10 EPLEE

by HMB733H A MATFHIESH Y. .

A E S B E U 2, = Cert,y M50 Hp . Certy 38 A WAE . BPAE A 1192 FF 56 1IE % 4]
Y 5o . MY, = (v B Certy =FE208SP; (1) | |IFE20OSP: (v, ). L. Hash J&24 % o
B A JONE e s, Bln, 74 RIPEMD-160 B L, Hash=512,

E 1 REEERRE R E LB W AS.

2. B ERIRE AR ML E L. S AL,

12.2 ZERERTE
12.2.1 N\ FniEH

A RuR L TN DR

a) WEEG

by FAAEAEH .

c) A MHEBEAE =

d) BB M. HBAFR T Z 5 M, (B A LR ) M M, (R TR )
B4 G R A A R LR A R M BUESE AR —XE ) €0, 1 X [ Lan— 1.

12.2.2 SR BEVEMTMZER HE M Z&iTE)

%4 e (0, 1 Fe M an sl & S+ 0920 Bk 118
a) FEDCIEI[ 1. — 1 ] HE PR FE Bl A0 B2 20 £
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by IS AWERE 2k S R=EP;
c) ¥ R ¥egm b A TSR EME T=MGF[ EC208P: (R . compressed) |,
i o H PR R A B R B EC20SP AYE XL & L Bas,

12.2.3 S EEEAN
Ml Borp e By A7 58/ A SRIU A W B o S BN gH AR {0, 135 L 7.4.4,
1224 HEZELZHE HWEREE)

B Gros)e {0, 1 X o — 1 JH8 BRI B 8l e 55 W py A BT R
HE A NELNE 0 r=d @I @® MGF(z, | |M..);
by 1% ¢ =08S2IP(r) mod n;
c) Fr¥n=0OS2IP(w); b re[0n—1];
) R A MNEZANG A s=0—x.) mod n:
e)  JFEE k.
MRS RAERT OS2IP(r) =0 F s=0. W N ZHB N BEVLE £ & 7% 2 % 6l

o

d

1225 HREEHEHER

S ros)E L0, 11 X [1,n—1] AfF A FHEM NE4.
12.3 FRWIETTE
12.3.1 #WAFHH

S5 20 W UE L BRALEE A 20 BRI R AT A 15 R 0 RN A SHIE
5 24 Bk i 4 00 S A AL TR

a) B

by A MAFEIEEH Ya;

c) A BUE PR =, ;

d)  EEUWE N AT EE M A R N - R s

e)  ANA[PREEE M. CiRAFE)

AR R A S R E B J R,

12.3.2 &FRAX/NMBIEIUE
WHF TG r € {0, 11, OS2IP(") 0 Ml 0 <<s'<<n; WHRAG G MIE 4% 4 .
12.3.3 MEMEZ (HEMHMZEITE)

MW 28 27 Gy DV TS 24 35 B8 0 R ol 2 S [n) 40 B A AP BRI T

a) ' =0821P(r") mod n;

by iFEMEMES R =s'P+1'Q;

c) B R NN P R EE I =MGFLEC208P; (R . compressed) ],

1234 MEHBEANXFEHRE
Wt 2N A NS0 o RO K Y P 2 I A A BR AR el A R Y A
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a) HHEWEHMWA d =r'®@ 0@ MGF(z, | IM],).
1235 REBZER

Ry oty QAL IR Rl J A B 4
12.3.6 EH

ECKNR &£ W, F.5,
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A2 J\fIfifEH

— PN E— TR ERN SRR . — N BN A EH A RS . A2 H Ay
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ASE EEHGA SR E A R S RHES A PR R 2 O 5045 8 A7 PR 2 th B U8R P g 19
MTARE F R g=p Hh p BFEW.e=1.F 090 X805 p Mle ik, HIRLTE
T=(T )i B, T 2 [0, p—1]IX [ AT e JTUHA
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AR F Ay s 3 e LR oc EAR UM I . it .
a="(a,.  sa,) EF flde& [D.p—l],
M d «a=c iHEUWF .
c=C(c, s 4c,) Me,=d *+a;) modp(l=i=e)
AR FEA AL T Bkt T .
a="(a,, = wa,) €F Fb=(h . b, ) EF,
a b= -2 == (a;b;, modp) T, .

Hirp e (a.b, modp) T, ik X G TR Z 5 X s #6E H I id e S0 i ok

. R L R LT — AN R BE A PR SRS 5 S AME AR Ik A S ik 40 R T BN ST E A Nk
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FE 2, AT e 1.0 SCT MR A PR B0R A A
mMFEGCF, 6, =0 " Hop 1==i=e, W 6, 0. FZRHF LB F 092008 EEAXMHELT.
lp =0,
mioerF, o, =0  JHpl==i=e W0, - O BZAHF LAY F MIERE, EEAXMENT,
lp=cZo 0 HP & [0p—1]:; 008 p=2.01 ¢ HEERE 1; 0500 LB 28T c =1 I IE R E,
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BN EAREF FAMRMEE RS P=(~(x,v) LS IES o BIES . Hh » Fly B F A5 R
AT EITE. fEA b mhe E hASocRE a .0 EF 30E .a .0 BN E B REL
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A p=2. 0 6 W8 67=0p . E LIRS (TEF LS o BN P = (o .y il 2 VLT I
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iE . BRI E T A SCE M E W 1ISO/IEC 15946-1,
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JNAVE AL 2H B R LA £ 2 Ta) B B 4 pR ZL OS2BSP f BS2OSP 5E L F .
R OS2BSP (o) g AN H o i i 2 LR R o5 R BS2OSP () B AR L 45 R
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o sxo e FE W 2 ECh 2 =5 2, =017 20,
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B EE n WY R R R R A B R R BT log, (n+ D] BT RIBM Zk. Oct
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i Y HALY m B AR E R T LR 12BSPGn L 1) R,

B.3 J\{Lfii#H R /B # . 0S2IP F 1208P
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FEME—E LAY BT L R OS2ECP, (EP) b 24 52 1Y .
. RS Ime BARESG AW Y (AR E AT

28

&5 B Bkhttps://t.zsxg.com/JmiaeUR

L



GB/T 15851.3—2018
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R R S F Iy O N I L T Gl AV (2 e T o A
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MGF2 S 0% HE n pR BCE R Gl a1 A R 50 2 800 1
——Hash: Z%% PR AL .
WAE— /NI o FI—AEHE R B9 MGF2(a ) LW F
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2) WA LM =L DR E MPFam M, MM, B M=M,. | |M,. %2 L,.>
L(M,.).
WA B S g e A R CL =T1208SP(L ... 8)HI C. =1208P(L ., . 8).
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ATCEHERENMUFEREL. %% ) AR E B2 M., .
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h'=[[d f:|w.m| T TR TR e T an ) M, = [cf Jorr s
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WHRKELL.=LM);
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M = E
(FRMHEM T
ASN.1 # R

E.1 EXENX

AP s S0 ASNLT R HAD G AHE o0 ML B TH B E ) BT A i R ik
MessageRecoverySignatureMechanisms |
1s0(1) standard(0) signature-schemes(9796) part(3) asnl-module(1)

message-recovery-signature-mechanisms(0)

1

!
DEFINITIONS EXPLICIT TAGS ;:=BEGIN

IMPORTS

HashFunctions

FROM DedicatedHashFunctions ¢

1so( 1) standard(0) encryption-algorithms(10118) part(3) asnl-module(1)
dedicated-hash-functions(0) } ;

OID .. =0BJECT IDENTIFIER - alias

SignatureWithMessageRecovery . : =SEQUENCE |

algorithm ALGORITHM. &id({MessageRecovery} ),

parameters ALGORITHM. & Type( { MessageRecovery} { @algorithm}) OPTIONAL

!
f

signatureMechanism OID ;=1
1so(1) standard(0) hash-functions(9796) part3(3) mechanism(0)
;

MessageRecovery ALGORITHM ..

dswmr-nr |

e,

dswmr-ecmr |
dswmr-ecknr |
dswmr-ecpv |
dswmr-ecnr.

Expect additional algorithms
l

dswmr-nr ALGORITHM ..={
OID nr PARMS HashFunctions

!

'
dswmr-ecmr ALGORITHM . .=
OID eecmr PARMS HashFunctions
/
dswmr-ecknr ALGORITHM ;.=
OID ecknr PARMS HashFunctions
31
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dswmr-ecpv ALGORITHM ;.=

OID ecpv PARMS HashFunctions

;

dswmr-ecnr ALGORITHM . .=

O1D eenr PARMS HashFunctions

-~ Cryptographic algorithm identification -
ALGORITHM . .,=CLASS {

&.id OBJECT IDENTIFIER UNIQUE,

& Type OPTIONAL

!

WITH SYNTAX { OID &.id [PARMS &.Type] |
— Message recovery signature mechanisms —

nr OID ;:=1{ signatureMechanism nr(0) |

ccmr OID ;:=1{ signatureMechanism ecmr(1) |
ecknr OID ::=1{ signatureMechanism ecknr(3) }
ecpv OID ;.= signatureMechanism ecpv(4) |
ecnr OID ;.= signatureMechanism ecnr(3) |

END - MessageRecoverySignatureMechanisms -

E2 FE&EMNRIRIRFHER

ITAn] — A2 2 HLH E0 0 F] 24 2 e B, PRI S 28 0 42 b AR 55 T L 2 % 2% 0 pf B0 (1 . 1SO/TEC
10118-3 HUE iy 2 A Y 244 i R B .
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b 2 0a601907 bBcY53ca 1481ebl0 512f7874 4a3205fd
TS T N R 8 00000000 00000000 000525fc efcel825 48469866
G 1 x Aekx 3 f0ebal62 86a2d57e a0991168 d4994637 e8343e36
G ] y Aetx 0 d51fbcbe 71a0094f a2cdd545 bllebelc 7973241
n 4 00000000 00000000 000292fe 77e70c12 a4234¢33
n R 163 EL&s
220 % xy 2 ddd259e3 d30a77ab ¢31cdf29 9alebeflf 7dT8F869
Yy i x ey 6 al5faa2f 38cabchc 48113b58 6¢5148a7 £80c424c
Y4 19y Aebr 3 302077a6 3eaTdldd ecf200cf 68cd272f b2leefdc
BEALEL & 3 97e49b66 4b13079f a812992e 5bedb38d 6895a31b
kG ) x AkR 7 3b811311 c037c110 38350437 95543abd 067af556
kG 1] y HAbR 6 0f7b188b 0ad4345b 910cOalf 7b301c31 f9r8d9el
IT=Mask[EC20SP(kG)] e7 acdb3ab4 16db34cl 788b2011 edaa0db7 9bbd9a2l
LAHE TestVector
M(=My.) (My, N5 5465 73745665 63746172
) PSS L(=Ly) 11 A )\ il 4H
AR AT L 10 N NAEfiz 2
AN EACEE Ly, VRO VX A ZE
EHU 25 E B A ¢76dd5 cc49fala beOaabb4
BN d=h| M ¢7 6dd5cc49 falabeOa abb45465 73745665 6374672
a2y Ui 20 ¢100£62d eccl88ch d33f7474 9ede5bd2 £8c9f553
B W A s 0 2ddObfeb £8745141 33cdf701 fe774ae3 ff2d7d16

fEFEEraT

5
X' - 2
329
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F.4.7

FH 1 2 75 72

o

b

NG s N R

G ) x k5

G 1) y bR

M

n M B

XA

Y, 1) x e k5

Yy () y Heb5

BHLEL &

kG 11 x A4 R

kG 19 y A

1= Mask[EC20SP;(kG)]
FHE

M(=M,..) (Mg, %)
) 2 B AUPR S BE L(-Ly)
AP ITACTE Lyeo

AT AL Loy

B E 1 23 2 AU A
BARfN d=h|| M
FATE

BAE R s

ECPV &5

iF. 4 F.o.1 fil F.o.2 B,

Hash £ HI& H A 2= 3= eR & 3(SHAL)

00000000
39cdTfda
frfftebd
00000000

8adbfocT
fffffe63

Thhf8464
ad9e766

ObZeflef
8819bclc
cded7164
ca7l997e
dlfdf8a3

00000000
f41a7fbb
000538eY

00000000
82f3cd5e
000538e9

0e65495¢
99f8ec98

22061787
9efTfdfc
de0d2859
285b7619
d5bch759

y= x + ax + b (mod p)

00000000
488651ad
fe3bbed?l

00000000
e2T716ced

fe3bbe32

87e807aa
26087346

54b154hY
20348697
33af7a9l
292af'138
7ccob859

2465

bod7

00d7ddY91 66fd83ec aY94f5465
842a2532 b34134b5 d58aec3c
8dd81109 707daald df465d58

KDF(x )5 ¥ MGF2(x, 18),.SHA1 & 2% pf %1 .

A PR Y Sym R (@) EH .
FHUE GF(p) LRI [E i £

P
Al S e

a
b

WA Bh 28 E S A~
G 1) x Abp

G 1y A¥5

n

41()

Frfreeet

00000000
00000000

01 00000000

Jbdc382c¢
9381935

01 00000000

00000000
edb2 1271
daldebY
00000000

265731 3f
da0ldeb9

22b446fb
6dd50ba2
acc2aT7ll
cadbcZbe
ch252d1f
c4267642
1c2d2269

fEffef44
b449e900
c2b16d7T

00000002
c51056399

¢2516d77
160 ik
3477471
94116¢31

359b675b
77349h87
671b20a2
eb1458hY
2eQaTcd2

TestVector

13745665

63746172

10 /N )\ 41
10 N \NALALER
VAN A (VA

dd9166fd
713745665
6159740c
008073fe

8deca94f
6374672
4d7el3a0
o731 4cal

fEEEFeff FEEEef fEfffffe ffffac73
v=x + axr + b (mod p)
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000007
00000000 0001b8fa 16dfah9a cal6Bbbb3
ed7aal92 a4019e¢76 3036f4f5 dd4d7ebb
318fdced 6bc28286 531733¢c3 f03cdfee
00000000 0001b8fa 16dfab9a cal6bbb3

515 B FBkhttps://t.zsxg.com/JmiaeUR




n P CEURF N ED
L(n)

FAEH xy

Y, E’Jx%ﬁ

Y, Er’]_}’ﬂ*ﬁ

Xp— R E{] X @*ﬁi

R 1] y ALFR

17 = KDF(xp)
r=8Sym(d, [1)=d®Il
u = Hash(r || Mur)

GB/T 15851.3—2018

161 bk
21

00 eb6alB80e0 bZa7a850 baildZ26c 9606669a 4b4abel8
815788ab ¢9T7ac053 984045f4 c9ff325d d60065ae
and29dZa T21b5787 9c215323 37211164 23ebT7da

00

(M. JERTFTEE

15 Ob546573

Test User 1
74205573 65722031

“Test User 1”7 B DER 4shid)

13
fa 2b0cbe7

(M, FEFEAL nonce, AL H W)

2
05 05050005

(BFETUAR 40 WERF, SfIUAREE 80 EEFy)

0505
d8alabcb
laf4becd
c324f1ba

20b9

25bc
1b5361a3

s = (k — x4) mod n [Hip 735 171 855 371 469 914

t = OS2IP(u)]

m

¥R
BARIL
i[53 fh 2% 77 e

a

b

R 54 B 2 i A~ B
G 1Y) x AL #5
G 1 y MAbx
n

n IR
L(n)

X4
K&Hﬂlfﬁiﬁﬁ
Y, 1) y Mebx
M

LERFANED

Miec

=

L
A

F.4.2 ¥ EBEHE GF2") FRI#HE

00
00
08
02
02
04

03
03
04

00000000
00000000
00000000
feldc053
89070fb0
00000000

adl434aa
Tdb29fad
47026¢cee

05050513 Obb46573
b7a4029a c232cbed
e9bdaede 0a6bfadb
0324383¢c 371278d5
f76f3b33 6a805e02
f26a3e20 61d43b71
9bcTcadd 6bbb6f2b

74205573 65722031
alb6819el b7151914
3700756 3cb2c34f
fa3fedfel 9373702c
92edOb71 c9aaa767
ebcddelZ2 acd8875H6
f80ede3dl alOlbdalb

412 919 293 672 210 175 623 097 o579

946 (47

163

“r 163 i ‘..-T 1 1 ){ o + ;[' 3 + 1
A standard polynomial basis implementation
y+xy=x +ax + b

00000000
00000000
00000000
7bbcllac
5d381 58
00000000

99cZefl40
7e42195f
8b34157f

13

(Moo 7T ATHTEME

00000000
00000000
00040211
aa07d793
32112e80
00020108

c84Y9hbZe
10111127
Jebb1beb

0Ob546573

00000000
00000000
45C1981b
dedebdbe
0536d538
azelccOd

d9739cb2
ffbZ2bb38
185d2bel

00000001
00000001
J3f14bde
HcH4eeel
cedaaddy
99f8abef
163 EL&F

21
15baleOd
644806bc
249ed776

Test User 1

74205573

65722031

“Test User 17 [ DER “4wh43)

13

fa 2b0cbeT7
(M. 7E=BEHL nonce, A TUA H & HEHT))

Ekhttps://t.zsxg.com/JmiaeUR
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F.5

F.5.1

Cre

-‘:I'= 'E;md ||M1‘ﬂl.':
BEHLEL &

xo = R ) x HAFR
R 17 y Mk
IT=KDF(xp)

r=8Sym(d. Il)=d®ll

u = Hash(r || M)

05 05050505
(TR TL 4 40 Lb4dy, AT 4E el 80 LhiE)

0505 05050513 0b546573 74205573 65722031
a40b301c ¢315c257 d51d4422 34f5aff8 189d2b6c

04 994d2c41 aa30e529 52b0a94e 6511328 c¢502dadb
03 1fc936d7 3163b8B58 bbeb326d 7T7¢19839 46405264
d5bd 8bd7309d 020d5946 1367723 aldb63d79

dOb8 Bed2358e 09593c35 6747h250 cbcd1d48
db9b5ebe 6b7b9690 54f9aech 52b54al9 df4495ae

s =(k xqg)mod n [ 2 748 261 816 569 194 283 991 299 038 913 308 940 368 752 275

t = OS21P(u)]

ECKNR &

658 (¥ r)

1 X RS A ARSI,
¥ 2. MGF2 {#i [l RIPEMD-160 5 3k 2% pq ¥,
¥ 3. M OB A O DL SR DL RIPEMD-160 fE A s+ B pR &L

p
W15 il 28 5 FE

a

b

G 1 x Aebr

G ] y Ae¥x

n

n PR (LEFFAN 2D
L(n)

Ldm

Lred

Lrﬂl:

Lclr

B EH x4

Y () x AAAR
Vi) v A4 bR

Cert A

= HUE B RO [E] B 2%

=

L
A

fffffree fEfr1f Oalda2ald a085053b 49a92b05

y=x+ax+ b (mod p)

fIfrffrfees ffffrfreee Oal3da2al a085053b 49a92b02

809dc828 dT7ecd7f1 d1b20800 62a9d350 c3eTb230

aed16775 14176709 513¢8442 4165d440 ObbT7d699

T1fad7h? 27cbdB43 c800d474 1448267a 8fdd047e

fIffefft et Dalbiddle 6313%ebe 9868967

160

20

20

10

10

13

d648bch2 e4dbd151 656¢8477 4ed016ba 292a5a38

eddat'394 34adblbc 633a76de dBadadde 0a70bbel

2e32d49c 1bl4fde3 efal071d7 e864cf13 4b8d55af

eddaf394 34adblbc 633a76de

dB8adadde 0a70bbel Z2e3d2d49c¢ 1bldfded efal71d7 e864cfl3 4b8d55af
eddaf394 34adbl5c

633a76de dBada3de 0a70bbel Z2e3d2d4Yc 1bldfdc3 efal71d7 e864cf13
4b8d55af 00000000 00000000 0000000 00000000 00000000 00000000
887ach72 8a839081 8b535fch f04e827b 0f8b543c

0dc9bbB8b 272b418d 2a2516da b5642d2d 41321865

8540597¢ 06c¢9Hbd33 7f151ebd 982fTc76 23d75fch

Tecddbb? aed42dd7 76e33cb4d 43687001 39e2072f

This is a test message!

546869 73206973 20612074 65737420 6d657373 61676521

5468 69732069 73206120

74 65737420 6D65T373 616765621

Ekhttps://t.zsxg.com/JmiaeUR
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000000
73206973 20612074 65737420
76e33chb4d 43687001 3925721

B (AN 00000000 0a000000 00000000

6d657373 61676521 TecddbbT

0dh46869
aed42dd7

WL Y A = BURR B 5b72 1142eabe 7011bbeb
BRI d=h || M. 5b721142 eabe7011 bbe65468 69732069 73206120
MGF(z || Mqy) b0324¢93 8ca97523 b925df2c b2be0374 6834238
BTy 958d8b66 813285 7420b710 98a5531c 24417437
B s alf82e55 b662e65b 579fe513 1¢76d17b 1a71470a
F.5.2 ¥ B GF(2") R E fh <&
m 163
Al 244 T A R I T R
16 (5] i 2% 77 FE Y+ xy=x +ax + b
a 07 2546b543 5234a422 0789675 f432c894 35deb242
b 00 ¢9517d06 d5240d3c ff38c74b 20b6ed4dd 619dd4d9
G 1) x Ay 07 af699895 46103d79 329fcc3d 74880133 bbe803ch
G 1] y A kg 01 ec23211b bH966adea 1d3f8717 ead848ae t0bTca9f
n 04 00000000 00000000 0001e60f c8821lcc7 4daeafcl
n P E CERER N0 163
L(n) 21
Ldal 21
Lred 10
Lyec 11
Leir 12
X4 03 d648bch2 e4d5d151 656c8477 4ed016ba 292a5a38
Y, 1) x Askx 05 85bc0f8e bdbbadf5s 79dcf2¢3 2¢8144dec 45a38a97
Y, 1)y ALER 04 82de58le 443872d5 6b40700d 4103318 4ce2d205
0585 bc0Of8eb4 bbHadfb79 def2e¢32c
Cert, 8144dc45 a38a9704 82deb8le 443872d5 6b40700d 4103318 4ce2d205
0585bc0f 8eb4b5ad
Z4 f579dcf2 ¢32¢8144 dc45a38a 970482de 581e4438 72d56b40 70041410
33f84ce2 d2050000 00000000 00000000 00000000 00000000 00000000
BHHLEL k 02 887ac572 8a839081 8b535fch 04¢827b 0f8h543c
kG 19 x b5 06 a2338166 2db382e2 66d7b836 e3f469f5 5247ebe8
kG 1) v A b5 05 cac246d2 ff718d5f 7¢5668d0 2794a7ab 7dce7210
I7 b8 4379¢2b5 f49ec40c 72c¢b2d2d 1¢79elb5 06bf029c¢
ZHEE This is a test message!
M 546869 73206973 20612074 65737420 6d657373 61676521
Mo 546869 73206973 20612074
My, 65737420 64657373 61676521
00000000
¥l CREmA) 0000000b 00000000 0000000c 54686973 20697320 61207465 7374206d
65737361 676521b8 4379¢2b5 f49ecd40c 72cbh2d2d 1¢79e1b5 06bf029¢
HREL I 4 2 AUk B €333 e25a3d52 354300¢9
KRN d=h || M. c3 33e25a3d 52354300 €9546869 73206973 20612074
MGF(z4 || M) la fal6273d fd0f4d72 3b0dc96e cfaflce9 f13¢2f28
E Y Tt 61 8a8dbfbs SHbadcaTe a0928c2a a0f6840f d7e20dc0
BE My s 02 11b0ded9 8d24aa2b 8e66d489 930229d8 072dc2e8
43
515 B FBkhttps://t.zsxg.com/JmiaeUR
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F.5.3 ¥ RiE GF(pm) ErIHGE #h £

44

P

Ml
ERGIESE 2015z
¥ 1R 18 23 75 %

a
b

G ) x AL FR
G 1] y AAbr

"

n R CEERF 40

Lclr

XA

Y i) x Aahg
FA Fl{] ¥ %*f’ﬁ
CEI’t_,j

Z4

BEHLEL &
kG (1] x AL P
kG 1) y Aekr
11

2B
M

Mee

M, clr

e (Z4iEHiN)

L 2% 22 DU A
ARSI d=h || My
MGF(z4 || Meir)
TR

% ?I %: E.}:ﬁ' &

=

L
A

f348d571 41beb813

bfa93df4 £348d571
6e29c1bd 00000000

5416869

00000000 0a000000
6d657373 61676521

00000000
00000000
fedeedee
3c329e0d
ffffffe’

d648bch2
IdBeaZe9
65655866

6565585¢e

41beb813
00000000
887acdT2
fecdd2h4
3f6coeld
alTfecefd

73206973

00000000
al7fcctd

clH3683¢
2eb2a254
409e069¢
70599¢96

00000000
00000000
eb6a9d0c
Ta5fb6ed
00000019

e4dbd151
91232cfa
4add4c90

bef264cf

6565585e
00000000
2a839081
enacOb2s
ee723450
ce99bab0

20612074

74

0db46869
ce99bab0)

215c861b
le2b20fc
fdeelcd?
8034ad47

Frfrrethb
5

) .

y=x + ax + b (mod p)

00000000
00000000
821c¢8b46
048a69c1
[ffe3308

6568477
ef256c2d
bbabf3hf
1d8eale?
bdle41fec

00000000
00000001
d27937bc
1218cbass
f697¢c1d6

1ed(16ba
80071013
d0c9eb635
41fe72cf
92f72c58

00000001
00000106
O0fbac840
dffb7ecce
d7dedbef
160

20

20

10

10

13
292aball
le2bbTab
actf20de9
bfa93df4
G6e29c1bd

CIlTEBbMmoTWET

S5ef264ct
00000000
8bH3bfch
30d7482d
26a2750f
al 76735

ldBeaZeT?
bdl641fe
00000000
[04e827b
Tf746bc3
2e55d9%e0
110f66bL

This 1s a test

65737420
2468
65737420

73206973
altf76735

cth3
adbfb468
9d58achb
91109fe8
b88793c2

6d657373
69732069
6d657373

20612074
410f66bT
683c2fbe
69732069
H9ffdlfe
7183972a
6818347b

Ekhttps://t.zsxg.com/JmiaeUR

41fe72cf
92172cH8
00000000
0f8bb43c
fadaiTba
alec3e8e
6acch85fF
message.
61676521
73206120
61676521

000000
62737420
baccb85f
861badbf
73206120
87207871

9eccalle
d24128d5
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M £ G
(B R F
VLA S B8
AR TR EHBRE N FEL T E NR.ECNR.ECMR.ECPV il ECKNR #9454 . #
Gl AW THSEMH P %S . £ G.2 f1% G.3 5 1 4 Wl 55 24 FRE 56 55 4 Fr s RO 344
ECPV 4345 &b PR S0 A D4R AE . HAb 77 224 (0 3 b PR 28080 Sim A (9 B2 4E .
FE R B A AR E N s B L R TR TR S A R LR

£G1 EMNHMELEESHMBRES
NE ECNR ECMR ECPVY ECKNR
.I": ' P.' -{.i" =« 1
A4 11}-_1
F.olron E.F.r.n E.F.lr.n E.F.(r.n
P.Q
I A *T_n I A *Y.x A A *Y.-l. . XA -3".-1.
'F-" Ted * { L Ted E.k: -L clr }
P lQ P !Q F '!'l:_' F "Q
Symes Lo,
I, L Hash (o MGF) MGFEF
Hash
KDF
G2 ETHEREE(ZEZ24E/MTE)
- HL 1
iz B
NR ECNR ECMR ECPV FUCKNR
B a k=48 2 2 3 | 1
Bin k2R 1 1 2 1 1
g 200 e 0 (} 1 0 ()
1o ] iy 2% i o A sl PR 8 ) R s 1 1 1 1 0
Fig fir 7 ol iz 0 0 1 0 2
oM % 1 1 1 (ol o) 1 2
MGF (o KDEF) 0 0 0 (o 1) 1 0
AT B 0 (1 0 1 0
[2005P 1 1 (1 1 ()
OS2IP (F a1 ] 1 1 1 ]
EC208P, 5§
| | 1 | I
FE2O5P;

&5 B Bkhttps://t.zsxg.com/JmiaeUR
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xG3 HATHBRNEE(ZERWIETRE)

PL ]
iz 4
NR ECNR ECMR ECPV ECKNR
¥ nikis B 1 1 2 0 0
Bon EikizH 0 0 2 0 0
BE o 18iE 0 0 1 0 0
ot L] by £ 1 o A B e ) o 3 i B 1 1 1 1 1
el [ g 2 Ay o e el PR B A iz 2 2 2 2 2
fig o 7 ol s 0 0 1 0 2
Heig 1 1 1 (Hg 0) 1 2
MGF (s KDF) 0 0 0 (5 1) 1 0
T B 0 0 0 ] 0
1208P 1 1 0 1 0
OS21P (i n) 2 2 1 1 1

EC20SP; 8% FE205P,

16

515 B FBkhttps://t.zsxg.com/JmiaeUR
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M =& H
(B3 R )
GE 3PSk
A< Bt SRR T ATE A E L HLE 5 ISO/TEC 9796-3:2000 LA JZ ISO/IEC 15946-4 2004 F & X AL
il Y i DR R
i ISO/TEC 9796-3 ;2000 ISO/TEC 15946-4, 2004

NRC5E 8 50)

NR(H 9 £1)

ECNRCH 9 &)

ECNR(H 7 5)

ECMRE 10 #)

ECMR(53 8 #1)

ECPV (& 11 71)

ECPV (&5 10 1)

ECKNR(E 12 1)

ECENR(H 11 &)

=

’
A
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