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27 -2 aeF =0
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1TO(S) = max(m —
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S 1¥) DPA {51t (DPA Signal-to-Noise Ratio)

SNR _DPA(S) =n2"( Y. (mz_lwsl (oa))“)_%

aecFy =0

SAHXT T Hamming # £ [1)VREL R 25 % (confusion coefficient variance)
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(5) REMMER: T SHs, Xa. beEEX
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So Si
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N C A EX/ 3
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S RE R
3.3. il et
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LeafIPES 0 BT AL, A LealI Axos xiAFAE— A0 —NFROI, A —Fida A fE
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W F2 BRIX Foh SN S5 R AT 0 #T

X
Y
<>< Qss — k
\4
P'ey
L] s ] s [s] [s] [s] [s] [s]
| | |
\i \ A
L3z Lz
ALY
AP
z
(z&0xf)D(z<<<9)
Y Y
(N WA
N \JV

v

3.3.1-1 SMBA-128%¢ BB 20 544
H, Pel: 7,4,5,6,0,1,2,3, QuA: 0,1,2,7,4,5,6,3.

X

S

LR R LT

La L;z Lz La

.
4

4
N
>

-
L -t

7y Z

(20&OXIDB(zy<<<9) ‘ (21 &OXEEI000)&(2,<<<9) ‘
y . Y
L. . S | %
D > D —a

'

Kl3.3.1-2 SMBA-256%8 B2 45 1)

(2
N
(N




Heh, Piosh: 7,4,5,6,10,11,8,9,12,13,14,15,0,1,2,3, Qs N: 0,1,2,7,4,5,6,3,12,
13,10,11,8,9,14,15,

MouhafE[5]TH 45 H 1 —FiR R & BEHOR RIS R 72 7miG sl i 77, AL
KX X0 B SMBA-128 FISMBA-256 B A [ 2 /0TG5 SEEU T 7L, 45
By n23.3.1-1/13£3.3. 127K .

#:3.3.1-1 SMBA-128 Z MG S & 5 7

Ll 1 2 3 4 5 6 7 8 9 10 |11 |12

ForiEBlSE 0 1 2 6 8 10 |11 |14 |16 |18 |20 |22

L 13 (14 |15 |16 |17 |18 (19 |20 |21 |22 |23 |24

ZE TG BIS 24 |26 |28 |30 |32 |34 [36 |38 [40 |42 |44 |46

AT LAER, ST A ¥ Hn>8, SMBA-128/F EiE4nk B/ DA 2(n-1) M5
THEISEL.
%3.3.1-2 SMBA-256 E /MG FNISEH R R

L 1 2 3 4 5 6 7 8 9 10 |11 |12

R LI 0 1 2 7 10 (14 |16 |19 |21 |25 |27 |3l

L 13 (14 |15 |16 (17 |18 (19 |20 |21 |22 |23 |24

EoiEshSE 34 |36 |38 |42 |44 |48 |50 |52 |56 (58 |60 |64

H1383.2.2.2- 1501, SolJE K ZEMEZ 25415, S I K ZE i 920, TR
135 SMBA- 128595 1) e K Z2 7 AL AN K F-2-3415724=0-12996, 1 8B SMBA-256
SRR 22 3 IR R AN K F2-5415748=0- 25992 R ISMBA-128 FlISMBA-256 4
RESIRPLZE B, HEA R ZETIR.

WIE S SEHOT F R R ZE S FHEMAREITT R, B VR X 40 2 40 FriEh A
GBS G AL S0k S1, SoMS i K Z 7 ML AR S BUX AP 5 R 5 S A AR
ZEOMRAERE R 22 5 0K, AR BUA L RE U2 40 BEE ISR . AT DAFE B a5
EMIGSNSE NI B AR R E,  LASoRISI iR K 2 o MER AT AL, BB
SRR RN ZE D RENE S, BASE IR n3R3.3.1-3813.3.1-417 .
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#3.3.1-3 SMBA-128 Z /M FRE M 7

e 1 2 3 4 5 6 7 8
ZE O RRIE

0 2-5.415 2-10.830 2-32.490 2-434320 2-54.150 2-614320 2-75.810
i
L0 9 10 11 12 13 14 15 16
T2 HFAIE

2-86.640 2-97.470 2-108.300 2-119.130 2-129.960 2-140.790 2-151.620 2-162.450
MR 5t
Ll 17 18 19 20 21 22 23 24
ZE O RFIE

2—173.280 2—184.110 2—194.940 2—205.770 2—216.600 2—227.430 2—238.260 2—249.090
G

263.3.1-4 SMBA-256 243 R EHE 2 | 5t

R 1 2 3 4 5 6 7 8
T2 HFIE

0 2-5.415 2-10.830 2-384490 2-55.320 2-764395 2-87.810 2-105.225
i
L2t 9 10 11 12 13 14 15 16
ZE O HRFIE

2—116.64 2—137.715 2—149.130 2—170.790 2—184.110 2—194.940 2—210.450 2—232.110
MER |5
Lo 17 18 19 20 21 22 23 24
T2 HFIE

2-244.110 2-264.600 2-276.600 2-288.600 2-309.090 2-321.090 2-333.090 2-354.165
i

H1383.3.1-3F13.3.1-4%1, SMBA-1284 i 1350 154R )5 e K 2 /M RFIERE R AN K
T212%, AN 240128, SMBA-256 283 185G e K ZE M RHIEMER A KT
2-264.600 , /J\ a: ﬁéﬁz&% R

3.3.2. &MyEs

2k B th e =4 i 3 4 B P oA R b T BUL —, H i A= I
drRABL, AT DU T 2 ki B S MR M B T SR 2 MR AE R ) 7 PP A
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RN MERHENER, BRI S Z 0B di L, X B HGH o mas R, HEILER
3.3.2-1. 3.3.2-2. 3.3.2-3F13.3.2-4,
223.3.2-1 SMBA-1282 VG ShSEEL N A

L2og 4 1 2 3 4 5 6 7 8 9 10 (11 |12
e MEVEBS B 0 1 2 6 8 10 |11 |14 |16 |18 |20 |22
E 13 (14 |15 |16 |17 |18 (19 |20 |21 |22 |23 |24
5 A LRI 24 126 |28 |30 (32 |34 [36 |38 |40 |42 |44 |46

ATLGIER, $FF B 58 m>8, SMBA-128/F L4 2 /D H2(n-1) Mk

TSNS HEL

$3.3.2-2 SMBA-256 2k 3G ) S &AL T 5t
R 1 (2 (3 |4 |5 |6 |7 [8 |9 [10 |11 |12
RMEIEBIS & 0 |1 |2 |7 |10 [14 |16 [19 |21 |25 |27 |31
R 13 |14 [15 [16 [17 |18 |19 |20 |21 [22 |23 |24
L MENESNS £ 34 |36 [38 |42 |44 [48 |50 [52 |56 |58 |60 |64

H#3.2.2.2-1%0, SoffIZRMEMER A253%, SiILR MR 20, k1358
SMBA- 128514 () e RENERFAERE 3R AN K 72-5-356724=-128544 1 REESMBA-256 5.1k
R B R 28 M R IE AR SR AN K F-2-5:356748=0- 257088 R BHSMBA-128 RISMBA-256#F AE 1%
gt gety, HHEARBRZ2TUR.

223.3.2-3 SMBA- 128 VEAR R |- 51

A 1 2 3 4 5 6 7 8
2P ARAE

0 2—5.356 2—10.712 2—32.136 2—42.848 2—53.560 2—60.848 2—74.984
MER 5t
LAl 9 10 11 12 13 14 15 16
LM RAE

2-85.696 2-964408 2-107. 120 2-117.832 2-128.544 2-139.256 2-149.968 2-160.680
M 5
L0 17 18 19 20 21 22 23 24
g% A[‘iﬁ%?ﬁ 2—171.392 2—182.104 2—192.816 2—203.528 2—214.240 2—224.952 2—235.664 2—246.376
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7R Sl i

#23.3.2-4 SMBA-256 2 45 ME MR |7

B 1 2 3 4 5 6 7 8
2R MR

O 2-5.356 2-10.712 2-384136 2-54.848 2-754628 2-86.984 2-104.340
iR
L2 9 10 11 12 13 14 15 16
et ARAE

2—115.696 2—136.476 2—147.832 2—169.256 2—182.104 2—192.816 2—208.680 2—230.104
i
A 17 18 19 20 21 22 23 24
P RFAIE

2—242.104 2—262.240 2—274.240 2—286.240 2—306.376 2—318.376 2—330.376 2—351.356
MEZR b3t

H1%%3.3.2-3/13.3.2-4%1, SMBA-1284 3 13503540 )5 fe K ER MEAFHEME R AN K
T, UNFz 458, SMBA-256281 1858 1A UG S RENERFEMEHR A K
:‘|:2-262.240 , /J\ a: ﬁéﬁz&% R

3.3.3. R¥FE

CourtoisF1Pieprzyk 7E[4]-F FIFHAESHS G AFE R —IRK R (H39 MM TR
(IR KR, BB FAESHEAL AR IRGF(2) -1 — ANk R 2 7t IR %
A, BARH: 128k % T AES BRI T H2 A0 9 I — > B3 SCR SRR GE(2) L 1Y
—N1600ME &, 8000 T REH IR . BR b, fE— R Z T = IRDT
FREAENPTE AW, A A SIRAETTIE, B2 e (R4
BEZTRIICHEE B, WHRBRERLGZ, WRELMmaEmn (HIEFR
TR, MISRAREE RS o &1 AESEZA 1) — R J7FE4H, CourtoisFlPieprzyk
P T — MO XSLIENER KM, AT TR 7 AN B K R A 128 LU RS
RIAES 7E AN 1A B 25 SO B R 2921 08 s G vk 85, IR T 75 45 3 B )
JBudi, AHLER AT I BA R R S, V2 %R0 M KA A AT X Fh gt
Ji .

SMBABL[FISoFAE IRKFR, SHFAEIIN IRKFH, RGN RT3
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HACTAES, WM EBAMCTAES, i FXLA R MG 1) — k7 R 2K
R RN T AES, FIICSMBARE SR CE L -

3.3.4. oM

Todo[ 814 H 3 T 7] B2 4 (Division Property) [IFR 4373 1 /& AR 9040 i R vh
HI—N EAER, AETF 280 AR b, R VR B T AR AR e
AR B R B S5 1 ot o

XTT 128 LURE 41 SMBA-128 51k, AFIRAN 2 HES B A TRk

8,16

Dk K=(ko, ki, ko, ks, ks, ks, ke, k7, 8, 8, 8, 8, 8, 8, 8, 8), z;oki =61, M%& 7%
e e 2 BRI 9 R 16 NN TPHEFT, A 8 RN 5k
%2 BEE NN E T, BEEAE 7R X 08, afIA R
DI X E: SMBA-128 52 TERKITT

T 256 Euir o 4HF) SMBA-256 5y, SHEEMANZ EEE HG R

8,32

Dk 7y K= (ko,ki,ko,k3,ka,ks ke, k7,ks,ko,kio0,k11,ki12,k13,k14,k15,8,8,8,8,8,8,8,8,8,8,8.,8,8,
8.8.8), D"k =126, WZ 8 #MEEHIH 0L EEAIIE 17 B8 32 D FHN

ST, ML 9 REINE R 1) 2 AR S RS T A E Y, BIENE
fA1E 8 AT X Jr s FIANAA 7 Lkt SMBA-256 72 TR -

3.3.5. AAJReESBEH

ANRTREZE 73 T P FHRE SR N0 22 70 AR REAT MLk, SN AN TT 8 22 70 B 1Y
F R B A AT BEZE S RRIE A FE o VPG 25 15 SR IR AR G5 M I AN AT 8 22 40 R IR 1Y)
Jiik, FEAUTTEMPID, KPR 558 A S BRI B 407, PRSI
R e 5N AT Be E S RSB 22 5 . SCERIOT A2 1 —Fh R H 7 A%
PPN AN TT BE 22 S RRIERC B 7 i, WEOTVE TR /0 % 18 T SR N R AR I v -4
T, BRI RIVPAG R, ARAE LTV, A1 T T SMBARE AN T RE
FERHERG L, BRI T,

X FSMBA-128%03%:, RAKH| T SF AT BEZE /3 RFIE, SFeistel 45 RIRE
A AN FT R 22 73 R AE— 35

X T SMBA-256%57:, R T 177865484 AT REZE N HFHE, BAIKREIHE 245
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AT REZE S RRE, N T KRR EMME, SHERERFA IS &8RN
A A8 22 A RRAEIEAT THIEW .

#EJ5i3.3.5-1: (1000 0000 0000 0000 0000 0000 0000 0000) —~» (0000 0000 0000
0000 0100 0000 0000 0000);&SMBA-256 515 [ 856 N A it 2 045 41E -

WEH: 2 (Xi6r X16041 X16042. .. X16r+15, X160+16 X16r+17. . . X16031) 27N S5 T4 PR N7k BT
20, (Yier Yierl Yieri2. . Yiert15)98 AN sorE0 26 AR 3 0 N BT 22 435 1=0,1,...,7.
DUAEIE A PERT3.3.5- 18007, I3.3.5- 145 T IR AT REZ A RRAE Ak A

I (Xo...X15, X16...X31) =(1000 0000 0000 0000 0000 0000 0000 0000),
(x32...x47)= (1000 0000 0000 0000), (y1s...y31)=(0000 0000 0000 1000), N (xas...Xs5)
=(0000 0000), (Xs6...X63)=L64(0000 1000). H4f L PEAF P Loal) 5E S H AT 15,
Ls4(0000 1000)f % A% ki 22 70 A A5 (0111 1111). (1111 1101), (1111 1111) F1
(1110 111D)PUREAL, AT faic (2112 1121), Bl(xse...x63)= (2112 1121), 1RIESE
)5 XCA] H1(y32. . .y47)=(0000 1?11 2121 0000).

FRZETTIA] s (X128...X143, X144...X159) =(0000 0000 0000 0000 0100 0000 0000
0000), H1ZE65EIKISIZAL v 41, (y96. .. y111)=(0000 0000 0000 0100), X H(x9s...X103)
=(0000 0000), (X104...X111)=Ls(0000 0100). FRHELE 1A i Leaf) 2 X AHHL 0] 15,
Ls4(0000 0100)f % H 8% i 22 70 {45 (1110 1111)<(1101 1111)~ (1111 1111) FA(1111
101 )P EAL, A2 (1122 1211, Bl(x104...x110)= (1122 1211), AJ%0
(¥s0...y95)=(0000 2?12 1111 0000).

HI552. 3+ 4. 5. 65 E M IEARC R AT AL

(X48...X55)@Lea(y4s...y55)=Lea(ys0...y87)D(X112...X119)
(x56...X63)PLe4a(ys6. .. y63)=Lea(yss. .. yo5)D(X120. .. X127)

Lea(yas...yss)®@Lea(yso...ys7)=(0100 0000)
Ls4(0000 1000)®Le4(yss. -.y63)= Lea(1111 0000)

(yasyaoysoys1)||(Ys2ys3ysayss®ysayssyseys7)=L"'64(0100 0000)
(ys6...y63)= (1111 1000)
PR 28 P AS e Loa ) 8 IT BRI 43, L6a(0100 0000) 1% HH A 2 7> {7
(1111 1011) (1111 1101)~ (1111 1111) AI(1110 1111)PUFIENL, BT THEL"64(0100
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0000)= (1112 1221), KlSbys=yso=yso=1, FIS/Z R A] 1 (Xe4...x71)=(1001 11?
0)o HIZ1. 2. 3EHIIEIEREN: (X32...X30)BLoa(Y32. .. y39)=(X64. .. X67)> EILea(0000
1211)=(1000 0000)®(1001 11?0)= (2001 11?0). ic.Ls2(0000 1211)F1 % - LW 753
(20...27)s HBREZ1=22=27=0, WISTHHEATHIL, HEETLea(0000 1211) [ H KT 22 55
A —FEH(1000 1110), Sxe=17F G . EHRIL,

1000 0000 0000 0000 0000 0000 0000 0000

| [E]

| [

1000 0000 0000 0000

1

6:

iy

0000 0000

0000 1000

—
oy

0000 0000 ?11? 1121

7|

=3
=3
=3
S
=]

21?1 0000

HiNE

>
iy

1001 11?20

16 &

-
by

1| {EINE

0000 0000 11?7 1?11

] [

% 0000 2217

1111 0000

0100 0000 0000 0000

|

% 170000 0000

0000 0100

] [

|

0000 0000 0000 0000

—
N

HRE

v 3

K3.3.5-1 SMBA-256I8# AN 0] Bt = /3 R E
AR iR, ATIACASMBABEREWSHEHT A A] Bt 25 70 Bl
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3.3.6. MIXREAES W

FHIREE 122 73 B o2 22 03 BT USRI, 2 — &3 25 & S B 22 70 RN S 25y
Bt 2 T Bk 1 Re ) — MR T 2 40 Bt o VPG BE AR R B 7 4y
W (i FE AN 22 73 M 2840, 2 v SRR 22 7 R, AR 2 A AE T 5 AE
WA GINZE Sy o VPR 22 M B i 7 2, FAME R TR AL 5 N2>
Ja, INEENEAE Y RN E S ESISE AL, BARS R NAL33.6-1. 3.3.6-2
F13.3.6-3.

3.3.6-1 SMBA-128-128tH R B4 Z 13k sh S EU N

L2 1 2 3 4 5 6 7 8 9

ZEST GBS B 0 1 3 6 10 |12 |16 |20 |24
L 100 |11 |12 |13 |14 |15 |16 |17 |18
ZEIEBS &L 28 |32 |36 |38 |42 |45 |49 |52 |55

#3.3.6-2 SMBA-128-256 1 R %4 Z= i s SE AU 5

L2 1 2 3 4 5 6 7 8 9 10 |11 |12

AR LN 0 1 1 2 3 7 10 (12 |13 |15 |19 |22

Lo 13 (14 |15 |16 |17 |18 (19 |20 |21 |22 |23 |24

AR LN 24 127 |30 |32 (36 |38 |42 (44 |46 |50 |52 |58

3.3.6-3 SMBA-256-256 1 R % 2= im s ST AU 5t

B 1 2 3 4 5 6 7 8 9 10 |11 |12

ZE GBS A 0 1 |3 |6 10 (12 [18 |22 |27 |35 |44 |54

E 13 (14 |15 |16 (17 |18 (19 |20 |21 |22 |23 |24

EywEssE |64 [~ |~ |~ |- |- |- |~ |- |- |- |-

E: R ARG THN133% SMBA-256-256 A R B E IR SIS E S R 45 1, H
R 13RI RILT: T AT, BB 145 IB T8I 2 IR B 1R R4 R .

H33.2.2.2-151, SofIIRRZEN WA N4, SR ZE M3 92, [HI,
9% SMBA-128-128 FIA I B R R A 22 1 R AN K 25 415724012986, 29
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$eSMBA-128-256 5015 () e KAH 3 B 22 7 R AE ML AN K J2-9:415750=0- 27075, 1

$ESMBA-256-256 512 1) i KA G AH 22 73 RRAIERE S AN K T-2-5:415m34=-29241 - 3L 1]
SMBA-128-128. SMBA-128-256. SMBA-256-256# REMSHLPTAH 9<% 8 2 0 Wil ,
HEA B2 2TUR,

HE—5, fEVEZ R 2= b SoMIS 1 ) B K ZE R MR S L 5, A T
SMBA-128-128. SMBA-128-256. SMBA-256-256% %5 5 K AH & B85 25 /9 (W
REPEMPIE R, 4 alins£3.3.6-4. 3.3.6-5H13.3.6-6 17~

223.3.6-4 SMBA-128-128#H K %50 Z /0 R iE MR | 7+t

L2 1 2 3 4 5 6
%ﬁ\c’%?ﬁ*ﬂﬁ%iﬁ 0 2—5.415 2-5.415 2—10.830 2—16.245 2-39.075
L2 7 8 9 10 11 12
%é}tl%?ﬁ*ﬂ%%iﬁ 2—88.980 2—111.225 2—133.470 2—156.885 2—181.470 2—203.130
L2 13 14 15 16 17 18
%ﬁ\f}:@'}?ﬁ*ﬁ%ﬁtﬁ 2-214.545 2-237.960 2-257.130 2-279.375 2-294.450 2-311.280

223.3.6-5 SMBA-128-256 %5 5 Z 0 R iE MR 7
Lo 1 2 3 4 5 6 7 8
ZE O RRIE

O 2—5.415 2—5.415 2—10.830 2—16.245 2—39.075 2—54.735 2—66.150
MR 5t
L 9 10 11 12 13 14 15 16
T2 HFAIE

2-72.735 2-844150 2-106.980 2-122.640 2-134.055 2-148.545 2-165.375 2-176.790
MEZR 3
L2 17 18 19 20 21 22 23 24
ZE O RFIE

2—198.450 2—213.960 2—233.865 2—248.205 2—259.620 2—281.865 2—294.450 2—324.600
i
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223.3.6-6 SMBA-256-256H % %5 50 2= 0 R MR | 7+

L2 1 2 3 4 5 6 7 8
ZE T RHIE

0 2—5.415 2-16.245 2-32.490 2-55.320 2—69.075 2-103.320 2—126.735
M2 5t
LZEeAs 9 10 11 12 13 14 15 16
ZE 07 RHIE

2-156.735 2-201.810 2-251.865 2-304.110 2-364.260 2-140.790 2-151.620 2-162.450
MER 5t

%3.3.6-445 H 9% SMBA-128-128 HAH I 2 H1 22 7 A AEREZR AN K 227133470, /)
F3R3.3.6-145 H 111271280, 3.3.6-54% 2155 SMBA-128-256 1 FH 58 2550 2 43 5 AiF
BESEAS K F22590020, /N2 A 12256, L1 3R3.3.6-245 45 B4 T 148, £3.3.6-2
H12 1% i KSMBA-128-256H 55 B 22 73 R IEME 2 2249090, 33.3.6-645 H 1258
B KNSMBA-256-256H 5% B 72 0 Re IEME 2 230411, /N J-383.3.6-3 25 I 45 1

2-292.41 R

3.3.7. KWERBUE

KR A M thDavid Wagner T 19994E$ H (1), & — il 2200 KR 047 5
V2, AR AR R R 2R R I M A B AR R — SR K IR e 22 40
18, ASAFR — BN B SR (1 4 AT ABEAT B TE 240

W HBEMEEE A R, SHKE N n ke, 8 POMERIES: r RINR
RESFIEMEZ, BT 1, #E (P=PR2<2, WA NS EIE E Reig i«
FokEE BT . W r £ 128 LLERRT 256 LLARR/r 411 SMBA ik, AT 7 B
2/ BAWZEMES) S @AUNR 3.3.7-1 M1 3.3.7-2 fis.

#3.3.7-1 e SMBA-1284F 55 70 U BUEA I Z 0T SIS 4K 7t

W 1 (2 (3 |4 [5 |6 |7 [8 |9 [10 |11 |12
2GS B —- |0 |1 |2 [3 |4 |8 |10 |12 |13 |16 |18
R 13 [14 [15 |16 [17 |18 |19 |20 |21 |22 |23 |24
EEENSE 20 (22 (24 |26 [28 [30 |32 [34 |36 [38 |40 |42
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23.3.7-2 tfe SMBA-2564T- 7 73 I B B A 1 2 7 iG s SE AU R 7t

HE 1 [2 [3 [4 [5 |6 [7 [8 |9 |10 |11 |12
ZE s S B —- |0 |1 |2 |3 |4 |9 |12 |16 |18 |21 |23
HE 13 |14 |15 [16 |17 |18 |19 [20 |21 |22 |23 |24
EIMEENSE 27 [29 [33 [36 [38 [40 |44 [46 |50 |52 |54 |58

H1#¢3.3.7-1401, 9% SMBA-128 A AT = 7 il By 22 /0 B 124 2 /& 3l S &
RZOR BB BRI I ME SR R 25 415M122=0-12996<0-128, (3R 3.3.7-2501, 135
SMBA-256 5LIEAT =7 P /0 B 2T 20005 3S &, K RABF Tt Tl i)
AR K F2-5:4157272=0-292.41<0-256  [K] I, M\ HSMBA RV BEHRPL ® Fo ka8 Bt
3.3.8. WY

VB Bl SO R e 0 B B v 1A A [ PR o L % 5 AR A ¥ R T
BEAT A R, %Y R R UK F 3 A B A A E, AT EEA
HA IS5, AP s BGE .

PE)i3.3.8-1: XTSMBA-128-128, As[A%HKey MKey N AT E & S35 AH R 1)
TEH,

WERA: W KeyMKey' B A2 B+ % 87 51 43 73 M (eko, ek, ..ekir) Al (ek'o,
ek',...ek'17). AW H Aeki=ek’;, ekiri=ek'j1, ekin=ck'jro, HIZEEY W] HILEAE
LI

Boa((yoso0t64) ! (eki)DCi)Deki+ 1= (Yoao0i64) (ekis2)®Cira
Boa((yeao0tea) ™ (ek D C)Dek'j+1=(yoao064) ' (ek j+2) Cij2

WRTASR RN, R Beu(C®C)=Cis2®Cirao F7i=j, NI & H IS
" 13 Key=Key', FJE. Hi#, WIATE LA L % 565 B2 7] 1 58 & AT A
Boa(Ci®C))=Ciro®Cira N AT o R A S H AT R IES3F A [F I 2 4H
PEJ5i3.3.8-2: XFSMBA-128-128, [F]— 2 HKey N A AR B HES3HAHF
(K725

WER: A1 5R3.3.8-1.

PE)5i3.3.8-3: XTSMBA-128-256, A [[% #HKey M Key' N AT R IEL S5 AR H
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T,

WEBH: W KeyMKey' BT A BT 25 57T 5143 53 A (eko, eku,...ekaz) Fl(ek'o,
ek't,...ek's). AW eki=ek’j, ekini=ekji1, ekin=ek'jia, ekiz=ek'j3, eki=
ek'jra, HIEEHY R PTAIELELT R KR

Bias((y125°0128) (ki )DCi)Bekir3=(y125°0128) (eki+4) ®Cisa
Bras((y128°0128) ! (k') BC))Dek'j:3=(y125°01128) (€K j+4)BCir4
WATR KRN, AT 13 B12s(Ci®C)=Cira®Cjuao Ari=j, NI & (14 T 0]
FKey=Key', T JE. £z, MA@ DA 50 & 5 H Bz 8] 1 2C & 7T 5
B128(CiDC))=Cirs@Cisa MK RIS E AL B IELLSE A F 248
PE)513.3.8-4: XFSMBA-128-256, [A]— % tHKey Ao AN A B K IE S 556 A [F]
IR

WER: A1 5E3.3.8-3.

PE)53.3.8-5: XFSMBA-256-256, A 6% $HKey MKey' N2 AL R E S35 A7 F 1
T2,

WER: A1 R3.3.8-1.

PE)53.3.8-6: XFSMBA-256-256, [A]—A%tHKey Ao AN A7 B K IE L3540 [F]
%5

WERT: [FIPERT3.3.8-1.

R4 PE 5 3.3.8-1 =M )51 3.3.8-6, WA T A — %4, SMBA-128-128,
SMBA-128-256. SMBA-256-256 % 4147 Ji 5242 A 13 AN EoA 6 ) 40
XFTAFKHIAES, AR ZHAA R ARKESMER S, Kkl
SMBA R Re i HEP U 3 Bt «

3.3.9. FAY RZEN

TE X3.3.9-1: BEAEANFNZHAKey MKey', $FFAF 2 KB P, Ekey(P)= Exey(P),
MFrKey 5Key NN %4 .

SE M3.3.9-2: HAAEFEHKey, X TAERERIH P, Ekey(P)= Dkey(P), MFRKey N
594

P£)5i3.3.9-3: SMBAZEHY e BA CRsif:, BUAS [R50 A i i1 2 B AN A o
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UERH: BT o By v BT, 7] A% Z)UuEFHSMBA-128-128 . SMBA-128-256.
SMBA-256-256 1% 4AHY e 8 =2 0, ANIF) 3 K ey A4 A1 725 B AN TR o

VE/3.3.9-4: SMBA Y £ R INE % T3 P AR, BIAEAE S PIKey 75
EK=DK.

WER: 3 =FE BRI -
1) XISMBA-128-128, iEK=(cko,cki,....cki7), DK=(dko,dki,....dki7), J L
eki=dk7.io A FT =50 %A St FE T 15
Boa((Yoa-0i64) ™' (€ko)DCo)Deki= (yoaot64) ' (ek2)DC2
FIH JE =55 A it v 15
Boa((veaots4) ! (dk2)DC15)Ddki= (Yeaoti64) ! (dko)DC 17

# EK=DK, M| eko=dko, eki=dki, eko=dka, i iZ 1k ] % # v] 15 (41

f=(ys4°0164) ")
Bsa(f(eko)Df(ek2))D(f(eko)Pt(ek2))=CPPessCo@C17DPs4C15
itx=fleko)®f(eka), W EXATHAMA N —DMEMTTRAA=C, Hrp
C= C2BBesCo®C17®PesCrs
A=Bes® I=(aij)eaxcs> aij=1, #i=j8(j-1)mod64=16, 75la;;=0

N T UBHZ RS A, BATA T EIE AR R A=A CIHI L2
AT, £k ¥ rank(A)=48, rank(A")=49, FZLMTEA TR, B
Vi eko=dko, eki=dki, eko=dkANREFIESIHE, [KILEK#DK.

2) *FSMBA-256-256, itEK=(cko,eki,....ckss), DK=(dko,dk,...,dkas), [F] L 7]

15 (fA1Cf=(y128°0128) ™)
Br2s(f(eko) Df(ekz)) D(f(eko) Df(eka))= CoBP128Co@C23DP125Ca1
[F] B 7] #9rank(A)=96, rank(A')=97, HIHEK#DK.

3) %FSMBA-128-256, it EK=(cko,cki,....ckss), DK=(dko,dki,...dkss), XF1E
SR E %, LR IR,
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% EK=DK, H eki=dks,0<i<23 #53:
eki=ek23.;,0<1<23
T4 ekis=eks, ekia=eko, ekiz=ekio, ekiz=ekir, I I FATHI LA H 7 )G
IRAE Y L 8-15 %8, w194
Bl(year)!(eko)®Co] Bekii= (yoar)'(ekio) ®Ci3, (1)
AR KA
Bl(yeat)(eki0)®Ci0] @ekio= (y°ar) ' (eko) BCis
% ko, ATLAREIZEA:
B[(roa) ' (ekio)|®( yoar) ! (ekio)®P(ekio)Deki=P(Co)DPHCi0)DC13®P(Cra)  (2)
P& IR A
(yea)(eki) ®Cr2@ekii = B[(yoa) " (eks)DCs]
Bl(yoa) ! (eki)®Ci1] @eko= (o) (eks) @Cis
THE eks 1555530
B(eko)®B[(vo0) ! (eki)]D( yoor) ' (eki)Deki= B(Cr)BPHC)C1®P(Cis)  (3)
R 2R 2o By E X, BIFEE(1), 3315 R4 1-1)HI(1-2):
Sy (ekoo) @ S1!(eki07) @ ekiro=Co2 ®Ci3g
Si7!(ekos) ® So'(ekio2) @ ekii1=Co3 @Ci3, (1-1)

So!(eko.a) @ Si7'(ekio3) @ ekira = Cos ®Ci34
Si!(eko,1) ® So'(ekioe) ® ekiis = Co7 ®Ci3s

S17(eko) @ So(ekioo) @® ekiiz = Cos ®Ci3
So!(ekos) ® Si'(ekios) @ ekiiz = Cos DCi33 (1-2)
S17(eko,7) @ So'(ekio4) @ ekiig = Coo ®Cise
So ! (eko2) ® Si!(ekio,1) ® ekii7 = Co1 ®Ci37
EHER(2), 192155 NAHQ2-1)(2-2):
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Si7'(eki03) @ Si7'(ekio7) @ ekior @ ekiio = Cor ®Cro4 DCi3,0 DCra2
So!(ekios) @ Sol(ekiop) @ ekios @ ek = Coz @Cios ®Ciz @Cia3
Si7'(eki0.7) @ Si7'(ekio3) @ ekioe @ ekiia = Co ®Ci00 DCi34 DClas
So'(ekio2) @ Sol(ekios) @ ekio7 @ ekiis = Co7 DCio,1 ®Ci35 DCia7

So ' (ekio4) @ So!(ekioo) @ ekios @ ekii2=Cos ®Cio6 DCi32 DCiaa
Si!(ekio,1) @ Si!(ekios) @ ekios @ ekiiz = Cos @Cio7 DCi33 DCias
So(eki0,0) @ So'(ekio4) @ ekioo @ ekirs = Coo ®Cio2 ®Ciz6 EClap
Si!(ekios) @ Si(ekio,1) @ ekio @ ekiiz = Co,1 ®Cio3 ®Ci37 @Ci4,1
JEFFE(3), R EITEA A G-DM(3-2):
Si'(eki13) ® Si'(eki17) @ ekor @ ekjio= Cs2 @Cr14 DCi2,0® Cis2
Sol(ekire) ® Sol(ekinz) @ ekos @ ekir1 = Cg3DCi1,5@Cr2,1 @ Cis
Si'(eki1,7) ® Si'(eki13) @ ekos @ ekija= Cs6 DCr10DPCia4 @ Cisg
So'(eki12) @ Sol(ekire) ® eko7 @ ekii s = Cs7 @Ci1,1 @Cizs5 @ Cisy

Sol(eki1,0) @ Sol(ekii4) @ ekoo @ ekire = Cso@Ci12 ®Ciz6 DCisp
Si'(eki15) ® Si'(ekir) @ ekoy @ ekir7 = Cs 1 @C113DPCi27®@Cis1
So!(ekii.4) ® So'(ekiio) @ ekos @ ekji2 = Css DCi1,6 DCr22 ®Cis4
Si'(ekin1) ® Si'(ekiis) @ ekos @ ekji3 = Css DCi17 @Cia3 @Cis s
i
ekiol2*07= ekioa|lekios|lekiogllekior, ekio®!*= ekiollekio.i|lekiollekios.
eki112367= ekiiolekisllekiellekinz, ekiit®! 4= ekiiollekin ek 4l lekir,s
ek12!2267= ekiaa|lekiasllekizgllekizr,  ekinl®4= ekiaollekia.i|lekizllekias,
LY ckol0143), elpo367), el 014512 ATIEeh 7T BLASHE365 = Av,
H(1-2)15F: eko?3671, ekyol®143], ek 23072 0 H A P AN AT DAAR 31 25 = A
HQ-1)fF: CF1 ekiol>37TA DIAF 3] ek (014,
H(2-2)73: CA1 ekioM4STa] LAAF 3 ek 23671,
G0 EL ek P67, el 0M4STT B ckol2367),
EUI cki23671,  ckoPROTIRT LA 5] ok 0143,
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HG3-2)f: T ckn01431, ek 2367] LR ckolo143)
AT eknl1431, ekgl&14STH] DAAF 3] ekyy23671,

ek10[2’3’(”71 — ek.]][2.3.6,7] - (2-2)
+
1-1 [0.1.4.5]
(2-1 1 eko —
. (3'2), ek11[2,3,6,7]
v (3']) 2,3,6,7 1-2 0.1.4.5
ek1|[°’]’4’5] > ek9[ 3671 _y eklo[ 1451

K 33.9-1 TEXAESIEHE
n EEpR, HpsRRHESH, BATELED] ek SHIFTA 232N 1] B
i, B3] ek 2307ktek! 12307, K R L E QO FEHLM, 5
RBETE -
i Fprikd, EK#£DK.

I, 5 3.3.9-3F014 53.3.9-4, R\ ASMBASIEAAELE ST S EH A 55
5

3.4. FiMEERHZZERT

SMBA Sk 2 4> S G AR ARE G 77 sseit, BB RIE IR
B WIBY . Hamming B8 AR EL R EOT 25516 br, MR MR 2 20 5%
7N, PG EBC e a . Ji4h, S SHEMP SCBMERE O R A
FI BENLECRE &S A S @ iR RIA A RIE B R H VMR, WIHR IR
%, AP SEILfs ] R BENLBCR D 8 5 T IR, Bk, AE So AN
St MG FE R ATV R B HIRIN A R BRI J8 5, A3 So M S BRI
HIREAR.

So MIFIE IS FRAE A 7 2 4~ 4 LU S & Qo A1 Qi A KA BRI GF(24) | X"
15, SiRAHA RS GF2®) ERgs F TG . EAT 2 2B 5 SEI, Qo
A QR R IA AT S, A PRI (¥38 S n] 42 AR B 45 Mg AT S B, AR HE (6]
SR, N E A4 Qo M Q — Rl SRIE R AR A SE BT &, Hh
x0|[x1||x2|[x3 A 4 ELAFEN, yOllyl|ly2lly3 N 4 Eb4Fs L, t0.tl. ... ,q0-qln......
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PSR HGILIEE

Qo MIBRVE B A EL IR SK LT 5«

q0=1@ x0 D x3

ql =x0 @ x1 ®x2 D x3
t0=q0 & ql
R=1Dx2Dx3D10
PB=x0Px2Dx3

tl =q2 & q3

P=x0Px1 Dx2Dt0Dtl
B=10x®tl

2=q4 &q5

q6 =x2
Q7=1®x1Dx2Dt0 D tl

t3 = q6&q7
a8=x0 P t0 D12 D13
P=10x0®x1 @2 D13
t4=q8 & q9
VO=x2@x3 PPt PR2Dt3 D4
yl=x0Dt1 D3 D t4
V2=x2Pt0Dtl D2 D t4
V3=x0Px1 0P R2DP3Dt4

Qi MIBRVE B R LA IR SE BT 5«

q0=1®x0 D x3

ql =1 ®x0 ®x1P x2 Dx3
t0=q0 & ql

g2 =x0 @ x1 Dx3

q3 = 1®x0 ®x1 Dt0

tl =q2 & q3

q4 =x2 ©x3

B5=1Ox1Dt0

2=q4 &q5

q6 = x0 Ox1Dt1 D12

q7 = 1@ x0 ®x2 D0 D t1

t3 =q6& q7

q8 = x1 ®x2 Dt0 Dt1

q9 = x2 Dt0 D t1 Dt3

t4=q8 & q9

y0 =x2 ®x3Pt0Dt1 D 12 Dt3 D4
y1 =x0D x1 ®x2 D x3 D 12
y2=x1 Dx3 Dt0D 12 D3 D t4
V3=x1®x2®x3D12@D 3

26



TEHE T B st SoFlS) 0 I TIRAERD 5 %
3.5. MR

3.5.1. kI E

S F—ANAE x=(x1,...,%n) eGF(Q2)", & xDeGFQ)" it x HI% i HAFEUR (3
AR BRI EE GF T i=1,...,0). x [ Hamming B & w(x)Z XA x ]
X EMEHE .

AN EERR R m AN LLRR R R AL £ GF(2)" >GFQ)™ BN & SE 4, Wi
4 LA IR T N B, BT AT =1, 2, ..., n, j=1, 2, ...,
m, 17E1E xe GF(2)™ i /& (f(xV))i(f(x));

B £ GF(2)" >GFQ)™ FRABA T HIRCR, Gl L4 LURr U, Ha

H AR OSSP R 12, BDX F T i=1,2,...n

N D w(f(x(i))(@f(x)):%

2n xeGF(2)"
PREL £ GF(2)" >GF(2)™ FR i 2 A% 55 3 ), 4 SRR 2 ik —%an A\ B RF X
R Bl RO 12 MRS, BDXT TR i=1,2,...n, j=1,2,...,m

Pr[(f(x(i)))ft(f(x))j]:%

BRI f: GF(2)" >GF ()™ KM & — > nxm HEFE A, BRI L) N ITR aj
ai= #{x e GFQ)"|(fxM)=(fx))}» i=1,2,...,n, j=1,2,....m
BRI f: GF(2)" »>GFQ2)™ K B FEFF 2 — > nx(m+1)FEFE B, BRI A,)) 1T
B by SN
bi= #{xeGFQ)"lw(f(xV)®f(x))=j}, i=1,2,...,n, j=0,1,2,....m
S n=m>128, RERfTH AR BRI PR B AR B AN AT RERY, N B R E ML
IR BEATLI BT N o AR G162 A 2 10 R e 1 s S e
ai= #{xeX|(fxM)=(fx))}, i=1,2,...,n, j=1,2,...,m
bi= #{x e X|w(f(x ")®f(x))=j} , .0, j=0,1,2,.
XH X 2 GFQ)" [1id 4 B B 146 .
B BREL f: GF(2)" >GFQ)™ % T GFQ2)" i& M BENLIEE ) T4 X tHE L T
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PR R MER BOAE I . A ME—Fa N EURF IS, i U 53R P X H Dy
_ z; z;il jbij

v nx# X
f I 5E PRI B E SN

d

#{(1,))|a; =0}
nm

d, =1-
f I B RCR I E SCH

nm

a

£ P 25 R AE DU 1R 8 SR
21 1 j= 1 #X |

sa

X TRENLA R E £, R 2

3.5.2. SMBA-128 il 45 5 K 4 #7

FATRET 10 TIAFEHLILEU 128 EERFBISC, #E—ANREALEELE) 256 HURy
PUINE T, KA Hs — ARG R dvy dev da M deas KN 24 %8, 155
AN AR A 25 2R

LivE 4 dv de da dsa

0: 1.000000 0.007813 0.015625 0.000000
14.958210 0.226563 0.233722 0.206627

—

2: 44416349 0.691406 0.694005 0.662633
3:  61.957608 0.968750 0.967975 0.954742
4:  63.998987 1.000000 0.999778 0.997473
5:  63.998483 1.000000 0.999765 0.997480
6: 63.998183 1.000000 0.999783 0.997485
7: 63.996191 1.000000 0.999794 0.997478
8  63.996714 1.000000 0.999781 0.997480
9:  64.000550 1.000000 0.999804 0.997488
10:  64.002730 1.000000 0.999788 0.997491

28



Xl o

11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:

MAG I EE BT 41, SMBA-128 (ARt 4 ¥R %n H sR S MM LR B0 A

64.002199
63.999169
63.998606
64.000318
64.000959
63.999883
63.999712
63.999936
63.999226
63.999347
64.000135
64.002188
64.002782
64.000222

1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

3.5.3. SMBA-256 il 45 8 K& 47

FATRT 10 TIAFEHLILE 256 EERFIISC, FE—ANREALIEELE) 256 bRy
PINE T, R AR R R AR R do dev da A des RN 24 %2, 155

de

0.999775
0.999769
0.999770
0.999777
0.999772
0.999782
0.999758
0.999758
0.999757
0.999766
0.999756
0.999784
0.999781
0.999783

da

0.997487
0.997476
0.997476
0.997477
0.997470
0.997470
0.997476
0.997479
0.997461
0.997469
0.997488
0.997468
0.997481
0.997496

dsa

40T A I 45 3
g dv
0:  1.000000
1: 14.956403
2: 60.410450
3: 109.952037
4: 127999523
5: 128.000576
6: 127.999715
7: 128.002065
8: 128.002201
9: 127.999058
10:  127.998406

0.003906
0.113281
0.470703
0.859375
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

29

0.007812
0.116847
0.471957
0.858935
0.999850
0.999835
0.999834
0.999839
0.999842
0.999836
0.999852

0.000000
0.103316
0.455970
0.851379
0.997465
0.997478
0.997481
0.997492
0.997482
0.997471
0.997477



11: 127.999889 1.000000 0.999856 0.997483
12: 127.999023 1.000000 0.999845 0.997484
13: 127.998353 1.000000 0.999845 0.997479
14: 128.000351 1.000000 0.999853 0.997481
15: 128.001645 1.000000 0.999842 0.997484
16: 128.002709 1.000000 0.999848 0.997483
17: 128.003751 1.000000 0.999847 0.997478
18: 128.001965 1.000000 0.999840 0.997478
19: 128.001265 1.000000 0.999844 0.997480
20: 128.001160 1.000000 0.999842 0.997479
21: 128.002230 1.000000 0.999857 0.997478
22: 128.000171 1.000000 0.999840 0.997470
23: 127.999292 1.000000 0.999836 0.997467
24: 128.000895 1.000000 0.999844 0.997474

MAG I EE BT 41, SMBA-256 (A2t 4 ¥R %n H sR S MM LR B0 A
XA,
3.6. FEMLPEAEI

3.6.1. REMHAKTP

BEATL A AR I £ 2. 325 1 7K P B 0=0.01
3.6.2. fNIH
K v BE N USRS 2 bR vl GB/T 32915-2016, HARGLA B LRSI . Bh
T2 €511 N e I K= S 95 271 e AN/ S e N7 57 1 el AN 2
RORPEARERTI . —eHE SR B SR L R R . SO ATAG I | 3 BL
frill . ZetE B 2R Al ISR S O S A I
3.6.3. B SCHENL AT
(1) KL 4320 %5 Bt S 27 A P s A xR 7= A S=100 ZHK By 128K 7
IR B3 I A AL I T H R
(2) H0H A AT 45 v 2 T I SO AR SO oo 85 SO
A LW SO, AL SCRE R SRR
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(@ﬁﬁﬁ%@ﬁ%ﬁﬁ&$&%8xlﬂya‘W““) ~96.01.
S

3.6.4. MR

3.6.4.1. SMBA-128-128 f il &5 R

23.6.4.1-1 1555 B A SO R

A 0 157 B A I ZE K | AR 35 8 oA I 20 %
HEBTRFH |97 A 99
HSTRFH | 100 BOHUE B | 98
FRLLRESE | 99 o 98
iR 98 WA |99
ALK 100 LMk %L | 100
LTS 98 TR E | 98
Py AL 99 MR AT | 97
YL IERE | 99 EViEPS 98

£3.6.4.1-2 % B SO

Rl BT IATEL | R |
BT | 100 SmA |99
wa sl | 100 B LT | 100
LA | 98 i 99
TS |99 B | 100
AL 99 LRI AT | 98
FHEE S 99 WA |99
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P AL 99 Wergo A | 98
e BT | 99 EREPS 99
%3.6.4.1-3 AR
LRURI 0 T U ZH | A ) T e T 0 2H 2
HEB Y |99 Fntn 100
HSTFH | 100 B ELH | 100
LR | 100 e 100
otk 100 w4t | 100
AT ALLAR 100 SNEE RS | 100
ELLETR 100 RS |99
e 99 WA | 100
LN B OIERE | 99 EREPS 99
3.6.4.1-4 (R EH PR
Az 75 SCEROR il EER- @ oAl BI SEEROR Al EAER1
HETFH |99 S 98
HETHFH | 100 BOHE B | 99
FLERAEL | 99 e 99
U 100 BRI |99
AT ALLAR 99 ANME IR | 99
LEEIS 99 WREEH |99
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B A AAL

98

99

B B KA

99

98

3.6.4.1-5 FEHLEH RN 2 AR

o P TR A I ZH A | A RO RIEA R
HETFS | 100 2 A1 98
BSTHFH | 100 BB | 97
LRSS | 99 o 100
—eiES 99 @A |97
Sl VPt 100 AN IRE | 100
RIS 99 WErE A E | 100
B A 99 oA | 98
P B R | 99 EFiEES 100
3.6.4.2. SMBA-128-256 &l 45 5
#3.6.4.2-1 1% U
AL 5 T AT ZEL K | A T 3 A 26 5
HETTH |99 ZhnAn 99
HS T | 100 BSHUE - | 100
RS | 100 5 98
—IoHER 98 WA |99
AT AL 100 AN IR | 99
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SRS 99 WREEE |98
Py AL 99 WEREsr A | 100
YLy KilERE | 100 EVIEPS 99
1%3.6.4.2-2 AR5 ISR
RIRI 0 T U 2 | A ) T e I 0 2H 2
HETHFI |99 A 100
ESTFH | 100 BRI | 98
FELRRAE | 100 o 99
ok 99 WHg |97
AT AL 99 LANEE R | 97
ELLETR 100 a9
Py AL 100 MR A | 97
YLy KRS | 98 EVitPS 99
%3.6.4.2-3 fEE I
RIUBYT A T U0 L K | ) T A8 T 00 2
HETHFH | 100 A 99
HETFA | 100 B EUE HL | 100
SLLRRE | 99 5w 97
iR 99 WHg | 100
(VP 99 LMEEIREE | 97
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SRS 100 RS % | 100

Py AL 100 R | 99

By FORFAE | 100 EVIEPS 100

13.6.4.2-4 (R LS PR

RIRI 0 T U 2 | A ) T e I 0 2H 2

HETHFH | 100 A 99

HS 7Y | 100 B EI | 98

FELRRAE | 100 o 100

ok 100 wWHg |98

AT ALLAR 99 LB RS | 100

ELLETR 100 AR | 99

He AL 99 WM | 100

ey KR | 100 I AHG 99
3.6.4.2-5 BEHLIISCRERL S HIAR 0

RlUR A T U0 L K | ) T A8 T 00 2

HETHFI |99 FmAn 99

HETFA | 100 BIHUE AT | 99

BLLRRE | 98 e 98

iR 98 wH gt | 100

A ALhAR 100 LR K | 100
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SELCETS 99 e | 98

B A AAR 100 WekEsrAn | 100
B RS | 98 H AR 98

3.6.4.3. SMBA-256-256 1l 45 5B

£3.6.4.3-1 =% B SRR A

A 15 B S AR ALK | AR T B S AR 4
HETHFH |98 A 99
HE TS | 100 BOHE HIH | 99
FLLEREAL | 99 e 100
—IiER 99 wWHg | 100
ALK 100 AN IR | 100
EISRIS 99 WREEE |99
B ik 100 JErE A | 100
e s KRR | 97 EFiiPS 99

#3.6.4.3-2 5 B SRR A

AR 157 A ZH A | A I T A U £
HS TR |99 Elipin 99
HEZ TS | 100 BIHLA HLA | 99
RS | 98 o 99
— ol 100 WA |99
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SRV 98 ZRPES AR | 100
LEEIS 100 REEH |99
He Py S 100 MR AT | 97
Py s KRR | 98 EREPS 100
%3.6.43-3 =E AR
RIUBYT T A I ZH | A 1 T A N 2H
HETHFH |98 A 97
HETHFH | 100 BOHE B | 98
FLLRRAL | 98 £ 98
ok 99 A% |99
ALK 100 LMEE R | 99
GEILETS 100 WEES |99
P A AL 100 WRE AT |99
PPy ECRFRE | 100 EVitPS 99
#3.6.4.3-4 I P
RIUBYT T A I ZH A | A IBOR RlEA R
HEB TR | 100 KAl 98
HEBTHFH | 100 BOALE - | 99
FLLRRAL | 98 5w 98
eSS 99 A% |99
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ALK 99 LMEE AL | 97

RS 98 e | 99
B A AAR 99 Wefeor A | 100
R B KT RE | 99 HAHR 99

#3.6.4.3-5 FHHLIH RN 2R

RIUBYT T A I ZH | A 1 T A N 2H
HBS TR | 100 A 100
EETFH | 100 BIHUE R | 97
FLLRRIAL | 100 5w 99
iR 97 wWH%Z |98
ALK 99 PR RFE | 100
GEILETS 99 WREEH |98
P A AL 100 WRE AT |99
PPy ECRFRE | 100 EREPS 98
4. MEgES

4.1. A
4.1.1. 8P FELI

SMBABVE [ B Al A S B A R M AR R Lap #0 L T8 LURF v, RE A Laa I 8
BT, fEFSMBARE T AFES LU T & b A IS 3.

FESELHRFF & b, Laonl D% an 77 U 645715 57 aliis Sk 47 S,
Y=L3(X), X=(x0.Xx1,X2,X3), Y=(y0,y1,y2,y3):
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u = x2®x3
yo= u®xo
y1= u®x;
u =xoPx1
yo=u®x
y3= u®x3
TESLLARF & I, Lean] U440 T /7 4T 528,  Y=L32(X), X=(Xo0,X1,X2,X3,X4,
X5,X6,X7)y  Y=(Y0,Y1,Y2,Y3.Y4,Y5,¥6,Y7):
(20,21,22,23)=L32(X0,X1,X2,X3)
(24,25,26,27)=L32(X4,X5,X6,X7)
to=z 0DPz4
t1= 21Dzs
tr= 22076
t3=z3Dz7
so= (t1<<1) | (t>>7)
s1= (t2<<1) | (t>>7)
s2= (t3<<1) | (te>>7)
s3= (to<<l) | (t>>7)
yo=Z 0Dso
yi1=Z1Ds;
y2=272®Ds)
y3=z23Ds3
ya= 7 4Dso
ys5= 7 5Ds1
Vo= Z 6Ds2
y7= Z 7Ps3

4.1.2. 32 P FEEI

4.1.2.1. FE#HR
SMBA [#132457 # SE TR 4 5% F Intel Core(TM) i5-4460 CPU. =+ 4#i3.20GHz.
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Windows7. ##ECIE S« Microsoft Visual Studio 20104 125 -
4.1.2.2. SEBLI5%

320 & b, LML MSEARB A HLE S, WiE4 8 FI32 LRI K
FHATPORELI, 2 Y=Ln°S(X), X=(x0,x1,Xx2,%3) , NI

(10 1 17 (Sy(x,)) [S,(x,)] [0 T [S,(x,)] [S,(x;)]

0 1 1 1| |S(x)] |0 S,(x,)|_1S,(x,)] _|S/(x;)
Y=l 11 off S, ()| |S,(x,) ® S,(x,) ® S, (x,) ®l

11 0 1] {S(x)) [S(x)] [S(x)] [0 | [S(x,)]

FHZ AT 77 A& 4 8RB 2 LU AR AU KR Loy Liv Lo LyBEAT RIE LI

Lo[x]=So(x)[|0|So(x)[[So(x)
Li[x]= 0IS1x)[IS1(x)|IS1(x)
La[x]=So(x)[[So(x)[[So(x)[|0
Ls[x]=S1(x)[[S1(x)[|0[[S1(x)
N, Y=L3°S(X)=Lo[x0]®L1[x1]®La[x2]®L3[X3] -

HARAR W% e LI

4.1.2.3. HEREMRSE R
K FHECBIER, 7 AR V2 AE 2567 AT IM 15 P Fh i s K FE AR 2T 1 m
S, HAREE R WH4.1.23-1.

#4.1.2.3-1 32401 & B4 14 B

OBIS A K/ 256 FATHE IMF- T I
SMBA-128-128 13692B 1044.45 Mbps 1107.57Mbps
SMBA-128-256 13846B 781.25 Mbps 843.44 Mbps
SMBA-256-256 17114B 895.93 Mbps 1070.66 Mbps

4.1.3. 64 P FE LI

4.1.3.1. FEHER
SMBA {64457 44 52 B~F 4 % F Intel Core(TM) i7-6700 CPU. - #7i3.4GHz.
Windows7. #r#ECIE S . Microsoft Visual Studio 20107 13645 -
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4.1.3.2. LIHE
fEe4hi & b, BRI L MSERE A Hgh &, MG 8E|64LLErI K
RIATPEESEH, 10 Y=Las®S(X)s X=(Xo0,X1,X2,X3,X4,X5,X6,X7) » NI

Y=L,o S(X) = L64(so(x0),sl(xl),so(xz),sl(x3),s0(x4),sl(x5),so(xﬁ),sl(x7))
= L64(s0(xo ),O,...,O)
®L,(0,s,(x,)...,0)

®L,(0,...,0,s,(x,))
AN T 77 kG 8N 8 B64 LU AR I KK Loy Liv Lav Lav Lav Ls. Lev Lo
Lo[x]= Le4(s0(x),0,0,0,0,0,0,0)
Li[x]= Le4(0,51(x),0,0,0,0,0,0)
La[x]= Le4(0,0,50(x),0,0,0,0,0)
Ls[x]= L64(0,0,0,51(x),0,0,0,0)
La[x]= L64(0,0,0,0,50(x),0,0,0)
Ls[x]= Le4(0,0,0,0,0,51(x),0,0)
Lo[x]= L64(0,0,0,0,0, 0,50(x),0)
L7[x]= L64(0,0,0,0,0,0,0,51(x))
M, Y=Lez°S(X)=Lo[x0]BL1[x1]BL2[X2]BL3[x3]DLa[x4]PL5[x5]D L[ X6]DL7[X7]

HARAR A% e LI o

4.1.3.3. HEREMIRSE R
KFHECBIER, 73 BRIV AE 256 7 A IM =15 P Fh i s K P AR =T 1 m
S, HAREE R W4.13.3-1.

#4.1.3.3-1 64°F- & AP 14 5

OBJ K71 256 FTHE IMF AT
SMBA-128-128 15055 B 1461.26 Mbps 1591.41 Mbps
SMBA-128-256 15208 B 1065.65 Mbps 1183.08 Mbps
SMBA-256-256 18449 B 1496.42 Mbps 1767.96 Mbps
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4.2. T8I
4.2.1. ASIC VG458

S ASIC SERLIAES, SR & A S E Fr SMIC65nm T ZARHEE
K F 24 T BN Design Compiler C-2009.06-SP5. 1/ B3 15 & Modelsim SE
10.2¢-

(1) SMBA-128-128 HiE I EA L 45 5

% 4.2.1-1 SMBA-128-128 #1: ASIC IR S U5 5 FH B o

Resources Size
Combinational area 23456.56 um?
Noncombinational area 13897.88 um?
Total Cell Area 37353.44 um?
Number of standard cell 25940 Gate

% 4.2.1-2 SMBA-128-128 %1 ASIC SZH ) B 17

PERETEbR PERE(E

S PNINE T B 1000MHz

Hoe /N A 44 1.00ns

TN g st 18

WY R B A 19

it & 7.11Gbps

TIN5 /fifh 55 QB 18 ns

kL 2740.94Mbps/Ji ]

(2) SMBA-128-256 LI EA L 45 5
%% 4.2.1-3 SMBA-128-256 %% ASIC S B IR &5 FH 5

Resources Size

Combinational area 25371.96 um?
Noncombinational area 18629.16um?
Total Cell Area 44000.12 um?
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Number of standard cell

30556 Gate

2 4.2.1-4 SMBA-128-256 %15 ASIC S B 17

P RETEAR

ITONINEE DT ES

B /N Y

TN g ) Bk
Y B A
&

TNV i S
ke

EX

S
ot

XN

1000MHz

1.00ns

24

25

5.33Gbps

24ns
1744.34Mbps/Ji ]

(3) SMBA-256-256 S [IvTAL &5

2% 4.2.1-5 SMBA-256-256 539 ASIC SZHL ) B8 5 1 i

Resources
Combinational area
Noncombinational area
Total Cell Area

Number of standard cell

Size
49742.12 um?
34813.52um?
84556.64 um?

58720 Gate

%% 4.2.1-6 SMBA-256-256 %15 ASIC S 17

PERETR bR

IS PNIE P
RN
TNV R W e
B R4
Bk

TNV i S I
&4

PEREE

1000MHz

1.00ns

24

25

10.67Gbps

24ns
1817.10Mbps/ /i ]
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4.2.2. FPGA iR

L FPGA S2EUEAES, SR A Xilinx 1] 4vfx100ff1152-12, R MLZEE& T A
N ISE14.7. {/i ¥ 154 Modelsim SE 10.2¢.

(1) SMBA-128-128 HiL I EA L 45 5

%2 4.2.2-1 SMBA-128-128 5.1 FPGA S2HL ) B8 b5 F 17

Number of Slices 1517
Number of Slice Flip Flops 1488
Number of 4 input LUTs 2813

%% 4.2.2-2 SMBA-128-128 #75: FPGA SZHL B RES I

PERE TRV PEREE

I K B ATR 153.312MHz
Fe /N JE 6.523ns

T fife e i 18

Y R A 19

it & 1.09Gbps

TV /A SE T 117.414ns

(2) SMBA-128-256 BRI 1TAl 44

% 4.2.2-3 SMBA-128-256 .35 FPGA SEHL A% IR & FH 1%

Number of Slices 1809
Number of Slice Flip Flops 2000
Number of 4 input LUTs 3321

%% 4.2.2-4 SMBA-128-256 %35 FPGA SZHL M RETS I

PERETR bR PREE
SN RIS 153.312MHZ
ENGRIER 6.523ns
TNV /i 5 o e 24

WY B 25




Fas L= 0.82Gbps
T/ fif 55 A P 156.552ns

(3) SMBA-256-256 LIV AL 45
% 4.2.2-5 SMBA-256-256 5.1 FPGA SZHL ) B8 b5 F 17

Number of Slices 3296
Number of Slice Flip Flops 3728
Number of 4 input LUTs 6041

% 4.2.2-6 SMBA-256-256 5.3 FPGA 231V EA I

PERETR IR MEREE
EINLETES 143.542MHz
S5 /NS A ] A 6.967ns

T g st 24

WY R B 25

wkE 1.53Gbps
TNV il S IS 167.208ns

SMBA 7 2H %5 W 5025 ) B3 w32 AR AL B 44N T3 1 -

(1) PRHLRIEBHR BRI, FAHT BT T BRI s s
RE = R R M AR 46 La o 1) FH BT (1) 35 R FE A, B BB TE BA AN U A4S 2R (Y
HAERAFED YRR, SMBA-1281 7 /4% 11 % BU ok v Bl S & 1 /N 44
(CINTE /=

(2) BRI RUEZE A Wik T A HeP 1os. Piosf & WA I ) 2R 1t A He
Lo, HHTRSMBA-256 1) INfif e it FE AT il — Ak, RWRE SR T 25 i 4
PR, SR T SRR S R S RS B I BE T

(3) MFSEIARABLE: Bt T AR AR m IS ESoMS, JEHESoI BT
5 O F EE R bk ) RS SR EL, B8 1R S R B A 1D BRI R B 244 W

(4) SMBA-256 3 T B R4 5 IR0 25 R0 2 A (1) R A S A 50, o 1) 12 AR
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MisR A  Sofl Sy IRERALSEIN

SMBAZZ R 248 LS ESofIS 1, SofIS1#R 2 AR B iE it 7 RIG 2, So
(R Re s I A T 24N 4 R S BIQoRIQ1, BAA A FRIGF(2%) X135, SRAH
BRERGF(28) | HE S AT RIS, IR0 IGRQ2Y) RINE 3. ZERE RSB,
N BRAROCE AR KT, I EAT I, MRAE6], AT T Qo Qi XBFHI
XA B B A ST %8, BARTT =S, Horbx0|[x 1][x2|[x3 4 LLARH T »
yO|ly1||y2|ly3 94 tbdsdt, t0 tl. ...... Yol el 1K=

Qo:(6,4)
t0=(x2&x1)® 1
tl=(x1&x3)®1
R2=x0&x3)D1
t3=(x3&x2)®1
t4=(x1 &x0) D 1
t5=t1 B3P 1
t6 = t4 | t3
t7=1t4 | t4
t8 =13 @ x2
9=x0&t1)D1
t10=x3 P t5
tIl=t0 D t6 D 1
tI2=2@t9D 1
tI3=2@t7D 1
tl4=19 & (3
tI5=tl4@®x1 D1
tl6=t12D t1 D 1
t17=tl1 D tl
t18 =18 & t13
t1I9=t9@tl0 P 1
yl=tI8Pt17D 1
21 =(t18 | x2) D 1
y2=t15 D t17
yO=t19 ®x1 D1
y3=(t0 & t16) D 1

Q1:(9,3)
t0=(x3&x2)® 1
tl=(x3 &x0) D 1
2=x2&x1)®1
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X13:(5,4)

X1:(4,6)

t3=10 D x0
t4=x0 D t2
t5=13 | t4
t6=(x0&x1)®D 1
t7=t0 P2 D1
t8=t1 Dt5D 1
9=t6 D7D 1
t10=t9 D tID 1
tll=(19 & x2)D 1
t1I2=t10Dt11 D 1
t13= (19 & x3) ® 1
t14=x1 & t13
yl=t14 D8 D 1
t16 =19 @ x1
y2=t13@x1 D1
y3=t16Dt14 D 1
yo=y3®Dt12D 1

t0=(x3 & x0) D 1
tl =(x0 & x2)®D 1
R2=(x1&x2)®D1
B3=x3&x1)D1
t4=(x3&12)D1
t5=13]x0

t6=1t1 @ x3
t7=x1|tl
t8=t4 D7D 1
9=t7Dt6 D 1
t10 =10 | t6
tll=t5P 2D 1
t12=1t10® x2
t1I3=t11Pt8 D 1
t14 =111 @ x0
t15=(x0 &19) @ 1
yo=t15@x1 ® 1
y3=t13@x1 ® 1
y2=t14 @ t12
yl =13 @ tl4

t0=x3&x1)D1
tl =(x2 & x0) D 1
2=x0&x3)D1
B3=x3&x1)D1
t4=(x1&x2)D1
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t5=(x2&x0)D 1
t6=x1|t5
t7=3P02D1

t8 =14 | x0
9=13Pt14 D1
t1I0=(2 &x2) P 1
t1l1 =x0 @ t0
tI2=tl11 D t9D 1
t1I3=tl11 D t8 D 1
tl4=t10 D t1 D1
t1I5=(t11 & x2) D 1
t16 =x0 D t6
t17=t1I0 D@17 P 1
yO=(t7 &t14) @D 1
y3=t13@x1 D1
yl=x3Dt17D 1
y2=(19 & t16) D 1
23=tI13@x3D 1

PESLRER b, ALY SIS So 1 S1 HTREERAR KB &, Horlh So TR
18, SI MR N 16,
So:

t0=x1D 1
tl=x3D 1
2=x6 D1
t3=x0 D x2
t4=x4 D2
t5=x5@10
t6 =t1 @D x7
t7=x2D 12

t8 =t0 @ x7
9=x2 &t0
t10 =12 & x7
tl1l =17 & t8

t12=t11 D t10
t13=t9 @ t10
t14 =x0 @ x4

tI5=x5®tl
t16 = x0 & x5
t17 = x4 & t1
t18 =tl14 & t15

t19=1t18 ® t16
t20=1t18 D t17
221 =t3 D t4
t22=t5D t6
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23 =t3 & t5
24 =t4 & t6
25 =121 & 122

26 =125 @ 124
27 =123 ® 124
28 =126 @ t12
29 =127 ® t13
t30 =119 @ t12
31 =120 D t13
32 = (128 & t30) D 1
33 =(131 & t29) P 1

$34=(31 & 128) D 1
135 = 134 & 133

136 = (129 & t30) D 1
37 =136 | 135

38 = (136 D t35) D 1
39 = (133 D 134) @ 1
t40= (132D t37) D 1
41 = (128 & t38) D 1
t42 =t31D t40
43 = (130 & t34) D 1
t44 =128 D t38
t45 = (41 D 29) D 1
t46 = t44D t45
t47 = t42 @ t46
t48 =43 @ t44
t49 = t39 @ t44
t50 = t45 @ t48
t51 = t49 @ t47

t52 = t48 @ t47
t53 =148 & t0
t54 =t47 & X7
t55=t52 & t8

t56 = t55 @ t54
t57 =53 @ t54

t58 =45 @ t49
t59 =145 & x5
t60 =149 & t1

t61 =t58 & t15

t62 =t61 @ t59
t63 =t61 @ t60

t64 =150 @ t51
165 =150 & t5
166 =151 & 6
167 = t64 & t22

t68 = t67 @ t66
t69 = t65 t66
t70 = 68 @ t56
t71 =t69 @ t57

50



t72 = t62 @ t56

t73 =t63 @ t57
t74=(x2 & x4) D 1
t75=(x0 & x4) D 1
t76 =2 | t75
t77=(R &x4) D 1

t78=(2 & x2) D 1
t79 =174 & t76

t80 = (175 D t77) D 1

t81 = (12 & x0) D 1
t82 =t78 & t74

t83 = (181 D t82) D 1
t84 = t83 & t80

t85 = (t79 D t81) @D 1
t86 = t85 @ x0

t87 =x4 @ t84
t88 = 182 | t85
189 = t87 & t86

t90 = t89 @ t88

91 = (x2 D t84) D 1
192 = (186 & t80) D 1
93 =189 D 2) D 1
194 = (x7 & t0) @ 1
95=x7 & x5) D1
196 = (10 & t1) D 1
t97 = t94 @ x5

198 = x5@ 196
t99 = 97 | t98

t100= (x5 & t1) @ 1
t101 = (194 @ 196) D 1
t102 = (t95 @ 199) D 1
t103 = (t100 D t101) D 1
t104 = (1103 D 195) D 1
£105 = (1103 & 10) D 1
t106 = (t104 @ t105) @ 1

t107 = (t103 & x7) D 1
t108 =tl1 & t107

t109 =103 D tl
t110 = (t108 D t102) D 1
tI11 = (t107 D t1) D 1
t112 = (t109 D t108) P 1

t113 = (t112 D t106) D 1
t114 = t45 | t49
t115 = t48 | t47
t116=t114 | t115

t117 =193 @ t70
t118 =t117 & t116

y3=t118 @193
t120=1t91 ® t71
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Si:

t121 =120 & t116
y0=t121 @ 191

t123 =190 @ t72
t124=1t123 & t116

y4 = (1124 ® t90) D 1

t126 =192 t73
t127=1126 & t116

y7 = (t127@ 192) ® 1

t129 =113 @ t45
t130=1t129 & t116

yl=(t130 D t113) @ 1

t132 =110 ®t49
t133=1t132 & t116

y5=(t133 D t110) @ 1

t135=t111 ® t48
t136=t135 & t116

y6 =136 D t111

t138 =t112 @D t47
t139=t138 & t116

y2=t139 D t112

t0=x0D 1;
tl=x2@ 1;
2=x5@ 1;
t3=x4 @ t2;
t4 =x6 @ x1;
t5=10 D tl;
t6 =x7 @D x3;
t7 = x4 @ x6;

t8 = t0 D x7;
t9 = x4 & t0;
t10 = x6 & x7;
t11 =17 & t8;

t12 =111 D t9;
t13 =111 @ t10;
t14 =12 D x1;

t15 =t1 @ x3;
t16 =12 & t1;
t17 =x1 & x3;
t18 =t14 & t15;

t19=t18 @ t16;
t20=t18 D t17;
21 =13 @ t4;

22 = t5 D t6;
123 =13 & t5;
124 = t4 & t6;
25 =121 & t22;

26 =23 @ t24;
27 =125 @ t23;
28 =126 @ t12;
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29 =127 ® t13;

t30 = 26D t19;

31 =127 @ t20;

t32 = x4 @ 10;

t33 = x6 @ x7;

34 =12 D tl;
t35=x1 @ x3;

t36 =132 @ t33;

t37 =133 @ t35;

t38 = t32D t34;

t39 = 128 Dt32;

t40 = 129 @ t36;

t41 =130 @ t37;

t42 =131 @ t38;

43 = (139 & t41) D 1;
t44 = (140 & t42) D 1;
t45 = (144 D 143) D 1;
t46 = (42 & t39) @D 1;
t47 = (t46 D t45) D 1;
t48 = (141 & t40) D 1;
t49 = 146 | t44;

t50 = (144 & t41) D 1;
t51 = (t48 D t49) D 1;
t52 =51 @ t39;

t53 = (147 & t40) D 1;
t54 = (142 & t47) @ 1;
t55 =153 @ t52;
t56 = (41D t54) D 1;
t57 = t45@ t52;

t58 =t50 @ t47;

t59 = t58 @ t57;

t60 = t56 @ t55;

t6l = t58 @ t56;

t62 =t58 & t0;

163 =156 & x7;

t64 =161 & t8;

t65 = t64 @ t62;

t66 = t64 @ t63;

t67 = t57 @ t55;
t68 =t57 & t1;

169 = t55 & x3;
170 =167 & t15;
t71 =170 @ t68;
t72 =70 @ t69;

t73 = t59 @ 60;
t74 = t59 & t5;
t75 =160 & t6;
176 =173 & 122;

t77 =t74 @ t75;



t78 =176 @ t74;
y6 = (177 @ t65) D 1;
yl = ({78 @ t66) D 1;
y4={77 D t71) D 1;
y2 =178 D t72;
t83 =158 & x4;

t84 =156 & x6;
t85 =161 & t7;

t86 = t85 @ t83;

t87 = t85 @ t84;
t88 =157 & 12;
t89 =55 & x1;
190 = t67 & t14;

t91 = t90 @ t88;

92 =90 @ t89;
t93 =59 & t3;
t94 =160 & t4;
t95 =173 & t21;

t96 = t93 @ 94;
t97 =195 @ t93;
y5 = (196 @ t86) @ 1;
y0 =197 D t87;
y3 =(t196 ®191) D 1;
y7=(97 D 192) P I;

BIsR B So A1 S1 B—Fi I PRAERD )7 5

SMBA SRR R B L5 4 DA H, Horp WIK]. P. L NEAEAH, S 4
ME— AL A e . Lot e 1) T T PR 7 S8 21 JLIRY, FRATH 45 AR 2R 4
S TIPRFEIS 77 5. AELRMEARH S B8 1 2 MAF AT E So M Sy, NEFkA]
g5t So M1 Sy ) —Fir [T PR FERD 7 % .

B.1 Sy HJ—Fir I PR T7 5

W So HITTPRSZHLAY 8 ELAFHNA x'y x2, WA R 115 So H 8 LhAF4iH So! A
So?:
(1) a'=Mo(x'®Cong), ¥ al 4382 /™4 tLhkF ao's ai!, Bl a'=ao!| ai's
a>= Mo(x?), ¥ a253r N2 4> 4 LbkF ao?s a2, Bl a®= ap?|| ai%;
(2) bl=a'®ai', b=a'®ai? b=a’®ai', b'=ai’® a’
(3) b'=b'®R|®R2, b*=b*@R2®R3, b’=b’®R3@BR4, b*=b*@R4®R;;
(4) b'=b'®b?, b=b’®b%;
(5) (c!, ¢®)=bl3 TI(b!, b?);
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(6) d'=c®a!, d=c'®a? d=c®a!, d*=c’®a’;

(7) d'=d'@Ri®R,, d’= d*®R,®R;3, d*= d*®R:BR4, d*= d*OR4BR;

(8) d=d'@d?, d=de d*

(9)  (eo!, €?) =Qo_TI(ao', a¢®), (e1!, e1?) =Qi _Tl(ai', a1?);

(10) (f', £)=EOE1 DC SEL TI(eo', es?, ei', e:?,d', d* ¢!, ¢?);

(11) So'= Mi(f)®Coni, So?= Mi(f2)

Horr, 75098 (3) H1 Ry Ry R M Ra 40 5l0N 4 LUREBEALEL, 7EREARSEI0
Hr, BER (3) H MHE AR ST A 2R (D PH R R R H Re 7
AN 4 LORFBEALEL, AEREMRSEIRH, SBER (7D Wik N AR SR AT A AT

(c!, ¢ =b13_TI(b!, b))t B R

(D B A24 2 R be's bi!, Bl b'=bol|| bi';

(2) #1253 N2 42 HF b2y b2, B b%=be?|| bi?

(3) c'=bo'®b;!, c2=by*®b%;

(4) d'=(Z)® (bo'®bo'), d*=(Z2)® (b*®b¢?);

(5) bi'=c'®b'®d!, bi>=c!®bi%, bi*=c2®b;!, bi*=cQb>Bd>;

(6) ci'=b/!®R®R2, ¢1>=b2BR2®R3, c1*=bi’*®R3®BR4, ci*= bi*OR4BR;

(7)) d'=ci'®ci?, d?=ci’®ci*;

(8) e'=INV_2(d"), e>=INV_2(d?);

(9) fil=e'®by!, fi?=e!®be?, fo’=e®by!, fo'=e@be?;

(10) fi'l=e'®c!, fi=el®c?, fi’=e’®c!, fi*=e’®c?;

(D) fi=f!| i, £=f2| £i2, £=f3|| i3, F=f*| fi*;

(12) g'=fI®Ri®Ry, g>=FBR®R3, g=FPOAR:PRs, g=FOR4BRi;

(13) h'=g'®g?, h’=g’dg?;

(14) ¢'=SQU(h'), c¢*=SQU(h?)

Horp, 7E88 (6) T Ry ,Ra R I Re 23 512K 2 EUASBENLEL, 7EREFS2I
dr, SPER (6) (W B B A AR AT A AE . EPIR (12) F1 Ry Ry R A1 Ry
Gy 4 LURFBENLE, AEREARESEIH, SBER (12D BO%H S AR AR AT AT
INV_2 /R GFQHMERE(Z,1) LHsRITHIEH, SQU I8 GFQHTER(Z, 1) LHIFTT .

(e', €)= Qo_TI(a', )M iH H AR BENLEIY A 1 ELRE, (e SeEl
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A8 BENLEOR IR A R AT 0T Ja B A A7 s AT A A . BTSRRI T

(1) x!=al;

(2) x*=a%

(3) B x4 1R x!'= x| xiY|| x2!|| x5
(4) B x24T HEE x>= x| x1?| x2?|| x3%5
(5) q'=1®x0' ®xsl;

(6)  qo* =x0* ® x3%;

(1) q'=x'®x1' ®x2! ®x3';
(8) qi?=x0"® x> ® x2?> ® x3%;
(9 sl=qo' & qi';

(10) s>=qo* & qu';

(11) s$*=qo' & qi%

(12) s*=qo* & qi%;

(13) s'=s'®Ri®Ry;

(14) s’=s’®R,®R3;

(15) $’= s*@R3®Ry;

(16) s*=s*®R4®R;

(17) to'=s'® %

(18) to’=s’® s

(19) @'=10x' ®x3' @ to';
(20) @22 =x>® x32 @ to?;

Q21D @' =x0' ® x2! ® x3!;

(22) g2 =x0* ® x2*> ® x3%

(23) sl=q' & q3';

(24) §’=q* & q3';

(25) $*=qo! & q3%;

(26) s*=q* & q3%;

(27) s'=s!®R|®Ry;

(28) s*= s?®R2®R3;
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29
(300
3D
(32)
(33)
(34)
(35)
(36)
(37
(38)
(39
(40
41>
(42)
(43)
(44
(45)
(46)
(47
(48)
(49)
(500
(5D
(52)
(53)
(54)
(55)
(56)
(57
(58)

$’= $*®R3@R4;

s*= s*®R4®R;

ti'=s'® s%;

t12= °® s4;

P =x'DxI' D' Dt Dty
=3’ D x> D2 D t®> Dty
s =1@x! @

gs? = x> @ t1%;

s'=q4' & gs';

s=q4? & qs';

= qa' & q5%;

s*=q4* & q5%;

s!l=s!@®R|®R>;

s?= s’@R,®R3;

$’= $3®R3DR4;

st= s*®R4DPR;

tr!=s'® s%;

2= $3@ s*;

qol = X21:

g6’ = x2%;

' =10x1'®x! Dt @ t1!;
q7*=x12 @ x22 @ to> @ t1%;
s'=qe! & q7';

s?=qe¢*> & q7';

$’=qe' & q7%

s*=q¢’ & q7%;

s!=s!®R|®R>;

s?= s2®R,®R3;

$3= $>@R3PRy;

s*= s*®R4DPR;

1,

2,
’
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(59) t'=s'® s%

(60) t3’=s’D s%;

(61) gs' =x0' @ to! ® &' @ t3';

(62) g =x0* @ to* @ 1> @ t3%;

(63) @'=1®x' Dx1' D t2! ® t3';

(64) qo* =x0*> D x12® 2 ® t3%;

(65) s'=qs' & qo';

(66) s?=qs® & qo';

(67) s*=qs' & qv’s

(68) s*=qs® & qv’s

(69) s'=s'®R|@®Ry;

(70) s>= s’®R,®R3;

(71) $’=s*®R3®Ry;

(72) s*=s*®R4®R;

(73) t4'=s'® s%;

(74) t4?=$’D 5%

(75) yo'=x'®x3' @t @t,' D! D t5' @ o'

(76) yi* =x2> ® x5 @ 10> ® t1° @ 2 D t3° @ t4%;

D yi'=x' @t ®t5' @ty

(78) yi?=x0* ® 1> ® t3> @ t4%;

(79 ' =x!'®t' ®t' @ t! ® ty';

(80) y2?=x> @ to’ @ t:12 @ t22 D t4%;

(81 v3'=x' ®@x/! Dto! Dt ® ta! D ty';

(82) y32=x0* D X1 D t> @ t? @ t32 @ t4%;

(83) el=yo'l| yi'll y2'll y3's

(84) e=yo?|| yi?|| y2| y3%

(¢!, e?) = Qi_TI(a!, %) HTHEIRE P HIBENLE R ¥4 1 LUy, FERE{F
SR, A5 FH BE LA IRAS HEAT B8 5 B A A7 ae b AT 37 A7, BAR TR R R

(1) x!=al;
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(2) x’=a%

(3) K x" 73444 1 HURF x'= xo! || x| x| x5
(4) B x24T HEE x>= x| x| x2?|| X325
(5) q'=1®x0' ®xsl;

(6)  qo*=x0* ® x3%;

(7 q'=1Dx'®xi' ®x2! D x3';
(8) qi?=x0"®x1® @ x2> ® x3%;

(9 sl=qo! & q';

(10) s=q* & qi';

(11) s*=qo' & qi%;

(12) s*=qo* & qi%;

(13) s!'=s!'®R|®Ry;

(14) s’=s’®R,®R3;

(15) $’=s*®R3®Ry;

(16) s*=s*®R4®R;

(17) to'=s'® s%

(18) to’=s’® s%;

(19) q'=x' ® xi' ® x3!;

(20) @22 =x0* ® x;2 @ x3?%;

QD) ¢3'=1@x' @ x:1' @ to!;

(22) g?=x0*® x12 ® to%s

(23) sl=q' & q3';

(24) §’=q* & q3';

(25) $*=q' & q3%;

(26) s*=q® & q3%;

(27) s'=s'®R|®Ry;

(28) s%=s’®R,®R3;

(29) §’=s*®R3®Ry;

(30) s*=s*®R4PR;

(31) ti'=s'® s%;
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(32) =@ s%

(33) ga'=x! ®x3';

(34) g2=x>® x3%

(35) q5' = 1 ®x,' D to!;

(36) g5 =x12® to’;

(37) s'=q4! & gs';

(38) s’=q4* & qs';

(39) s*=q4' & g5%;

(40) s*=q4* & q5%

(41) s'=s'®R|®Ry;

(42) s’= s’®R,®R3;

(43) §’=s*®R3@Ry;

(44) s*=s*®R4®Ry;

(45) t'=s'® s%;

(46) =D s%;

(47) g6' =x' ®x1' @ t;' D 15
(48) g6 =x0* D x> D 11> ® t*%;
(49) @7'=1@x' D x2! D to' ® t1';
(50) q7?=x0* D x2 D to* D t;?;
(51) s'=q¢! & q7';

(52) s=q¢* & q7's

(53) s*=q6' & q7%

(54) s*=qe* & q7%;

(55) s'=s!®R|®Ry;

(56) s>= s’®R,®R3;

(57) s*=s*®R3@Ry;

(58) s*=s*®R4®R;

(59) t'=s'® s%;

(60) t3%=s’® s*;

61) gs'=x1'®x2' @ to'! D5
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(62) g8 =x1>® x2* D to? D t1%;

(63) @' =x'®@t' ®t,'®t:';

(64) > =x2> D te> @ t:> D t3%;

(65) s'=qs' & qo';

(66) s?=qs*> & qo';

(67) s*=qs' & qv’s

(68) s*=qs* & qo%;

(69) s'=s!'®R|®Ry;

(70) s’=s’®R,®R3;

(71) s’= s*®R3®Ry;

(72) s*=s*®R4PRy;

(73) t!=s'® s%

(74) t?=$’® s%

(75) yo' =x' ®@x:3' @ t! D t1' D &' @ t3' ® ta';
(76) yo* =x2> ® x32 D 1> @ 112 D t22 @ t32 @ t4%;
(7 yi'=x' ®x1' @ x2! ® x3' @ o'
(78) yi? =x¢* @ x1°® x2? ® x3> D t2%;
(79 y2'=x'®x:' Dto! D tr! @ t3! D ta!;
(80) y2=x2 @ x5 D t> ® 1> ® t3° ® 4%
BD yil=x'®x! ®x3' ® 2! D 35
(82) yi?=x12® x> @ x5 ® t,? ® t3%;
(83) el=yoll| yi'll y2'[ y3's

(84) e’=yo?|| yi2|| y22|| ys%s

(f!, £2) = EOE1_DC_SEL TI(eo', eo?, e, e:2,d!, d* ,c!, )Mt FE i T

(1) K NaA 1 EEF c'=co'| ]| 2!l es's

(2) B 2N A1 EEF = c?| e ¢ es%

(3) yl=a'®c'®ci'® co'® c'& '@ co'& ¢1!'® ' & ¢c3!'® ¢1'& ¢3'D ¢co'&
cl'& c2'& ¢3'® co'& ¢1'& ¢2'® co'& ¢1'& ¢3'® co'& ©'& ¢3'® ¢! & ©2'&

cs!
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(4)  y2=co*® c’& ¢2!'® co?& ¢1'®@ co’& c1'& 2! & ¢3'® co’& ci!'& '@ co’&
c1'& '@ co’& ' & ¢3!

(5) y3=c’® co'& c3'® co!'&ci’® ¢i’& ¢3'®@ co'& ¢i’& ¢2'& ¢3'® co'& ¢i?&
2'® co'& ¢1?& ¢3'® ¢12& 2'& ¢3!

(6)  y4=co*& c3'® co’&ci’®@ c’& ci’& &2'& ¢3'® co’& ci’& '@ co’& ¢i’&

cs!

(7)) y5=c® co'& c2’® c2?&e3'® co'& c1'& c22& ¢3'® co'& c1'& ¢2?’® co'&
2?& '@ ¢1'& c?& ¢3!

(8)  y6=co’& c2’® co’& ¢1'& c2?& ¢3'® co’& ¢1'& ¢2’® co’& ¢*& ¢3!

(9)  y7=ci?& ¢2’® ¢o'& ¢1’& c22& ¢3'® co'& ¢1?& ¢2*® ¢’ & ¢*& ¢3!

(10) y8 = co’& ¢1?& c2*& ¢3'® co’& ¢1?& ¢2?

(11) y9=c3?® ¢1'& '@ ¢2'&e32® ¢o'&es?® co'& ¢1'& ¢2!& ¢32® ¢'& ¢1'&
022® ¢o'& ¢2'& ¢3?® ¢1'& 2'& c3?

(12) yl10 = co’& ¢3°® co’& c1'& 2'& ¢3?® co’& ¢1'& ¢3°D co’& ¢2!'& c3?

(13) yll =ci’& '@ co'& c1’& ¢2'& ¢3°® co'& ¢1’& ¢3°® ¢1?& ¢2'& ¢3?

(14) y12 = co’& ¢i’& ' & ¢3*® co’& ¢i’& c3?

(15) y13 =c¢i'& c2’® ¢2°&c3*® ¢o'& ¢1'& ¢2’& ¢3°® ¢o'& c2’& ¢3?® ¢1'& ¢’°&

c3?

(16) yl4=c'& ¢3?> ® c’& ¢1'& c2?& ¢3°® co’& ¢2>& 32

(17) yl15=co'& c1’& ¢2*& ¢c3*® ¢1’& c2*& c3°

(18) yl16 = co’& c1’& c*& ¢3*® ¢12& c3?

(19) yl=yl®R|®R2, y2=y2@R2®R3, y3=y3@®R3;®R4, yd=y4DR4DRs;
y5=yS®Rs®Rs, y6=y6@RBR7, y7=y7SR;®Rs, y8=yS8®Rs®Ro
y9=y9 @ Ro ® Rio» yl0=yl0 ® Rio ® Ry, yll=yll ® Ry ® Riz ,
y12=y12@R12@R3
y13=y13®R;; DR, yld=yl4®Ru®Ris, yl5=yl5® Ris® Rys,

y16=yl16@R1s®PR

(20) g' =yl@y2®y3®y4Dy5@y6Dy7dy8s,
g2 = y9Dy10®y11Dy120y13®y14®y15®y16

QD h=g'glg'llg'llg'l g'll g'll g's =gl g’ll &Il &ll °ll &*ll &*ll &°

(22) el=egl|| er!s e*=e?|ei?, fl=d!|c!, 2=d?|c?
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(23) tl=e'® f!, t=e’® f

(24) b'=t'&h', b=t'& h?, b>=t*& h!, b*=t?&h?;

(25) b'=b'®R|®R2, b’=b*PR2@BR3, b’=b’®R3BR4, b*=b*@Rs®R;;

(26) b'=b'®b?, b>=b’® b*;

(27) fl=b'@e!, =b’D¢?

He, 2% (19) FH Ry RoRs,...... . Rie 2514 1| ELARBENI S, ERE4E
P, PR (19 R F A SR T AR PR (25) I RR2 Rs
M Ra 737908 8 LUAFRENLE, FERECFScElrh, PR (25) B%m th N H & A7 28 3047

B.2 S; H—Fr "I PRI T7 5

WS —B IR SZELR 8 Ebdrf NN x!, x2, N R+H5 S i 8 Eedrfn
Si! Al S

(1) al=Mx(x'®Cony), ¥ a' 43 M 2 4~ 4 thkF a's ai', Bl a'=aol|| ails
a>= Ma(x?), ¥t a24r N 24 4 LbEF a?s ai?, B a®=ap?|| ai%;

(2) bo'=ao'®ai!, be’= a’®ai’;

(3) ¢'=(Z2YH® (b'®bo'); c>= (Z2YH® (b’ ®bed);

(4) bi'=a'®a'®c!, bi>=ap'®ai?, bi’=ap’®ail, bi*=ap’®a’®c?;

(5) ci'=b'®Ri®R2, ¢1?=b’OR2®R3, ¢1*=bI’*@R3BRs, c1*= b1*OR4®R;

(6) d'=ci'®ci?, d’=ci’®cit;

(7) (e, e?)=INV_4 TI(d', d);

(8) fo'=e'®ai!', fo*=e'®a?, fo’=e®ai!, fo'=e’®ai?;

(9) fil=el®ao!, fi=e!®ap?, fi’=e’®ag!, fi*=e’@ag’;

(10) f=f!|| fi!, £=f| 2, OB=f3| %, F=fo?| fi*;

(11) g'= fOR/@Ry, g>= POR,®BR;, gi= PORBRy, g'= PORDR;

(12) h'=g'®g?, h’=g’dg?;

(13) Si'=Ms(h)®Cons, Si2=Ms(h?)

Hor, fE538 (5) Hhi R Ry Rs Bl Ra 53 HI0A 4 ELASBELEL, 7ERELESTH
e, SBER (5D B N AR AR AR AT AT . AP ER (1) HEY Ry Rz ,R3 AT Ry
Syl 8 EUREBENLEL, FERELESEILH, SPER (11D % N % A7 S AT F A .
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(!, )=INV 4 TI(d!, d)Hit U R

Q)
(2)
(3)
(4
(5
(6)
7
(8
D)
(100
(1)
(12
(13)

¥ d' 2 A2 BeE dols dity B d'=dol|| di's

B a2 2 A 2 EodF do?s di2, Bl d2=de?|| di?

bo'=do'@d;!, bo*= do*®di?;

cl= (2)® (bo'®bo'); ¢2= (Z)® (be*®be?);

bi'=do'®d;'@c!, bi’>=do'®di?, bi*=dp’®di!, b= do’®@di*Dc?;
ci'=b1'®RI®R2, ¢1?>=bI?OR2®R3, c1*=bi’*®R3®R4, c¢1*= bi*OR4®R;
d'=c¢'®ci?, d’=ci’®ci;

el=INV 2(d), e=INV 2(d?);

fol=el®d;!, fo*’=e'®d?, f*=e’®d!, fo'=e’®di%;

fi'=e'®do!, fi>=e'®dp?, fi’=e’®do!, fi*=e*®de*;

A=fol|| £, £=f2| 2 P=f’| £}, F=f| i,

g'= flOR,®R,, g—POR.AR3, g—FOR:®Rs, g'—FORDR;

el=g'®g?, = g’®g’

Horb, B (6) HIIR Ry ROFIRSS BN HLAEBENLEL, ERE1FS2BLH,
B (6D M N P57 8 AT 7. 7R (12) FHIR: R2 RaFIRASY il 4
CARFREMLEL, EREESEEL, PR (12) W N SRS T . INV 2K
INGF(2)FEFE(Z2,Z) LR .
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