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ABSTRACT

This paper presents a method of constructing the sequential logic machines over finite fields(or
galois fields). The proposed the sequential logic machines is constructed by as following. First of
all, we obtain the linear characteristics between present state and next state based on
mathematical properties of finite fields and sequential logic machines. Next, we realize the
sequential Jogic machines over finite field GF(P) using above linear characteristics and
characteristic polynomial that expressed using by matrix.

719

Galois Fields, Sequential Logic Machines, Shift Register, Matrix, Division

1. M g E oy Ropt viy FEER LHHT 9l

Thy

Aurzlo g i) f-dHe] 208 T B2
g5o] wds] gton, A9 P %9 ALY m
o THHAE {FIAE Galoisd] GFPMoz &
k.

£3], P=20]2 m=12 7$98 GFQxe &9 2
A =gdd ssls fAgA2g 20 BEY
Z(boolean algebrayel]l AZE]H @AM A= (error
correcting code) Hobg HIEdt tiAY 29Ao]
2, gAgAsA(DsP), tAYARA(DIP), o
AYENNe  OAEPRe] oy 93
(Encryption)®} & 3}H(Decryption), 3L&AHEALE7]
TA 59 2o o) Rl AA AE 2 &
3 Ak

#9, HIole Pemrie] H/Wst /Wil 7Iut

21CoE B4 o &4 2 FHgo] 27F Aotk

£3), ZElvtlo] H/WE AZ74A9] 23 dlo)
B AHelhchs A4 2g delg & e o]
B 4% 2 29 2u4 A4 59 HEFHn 1
7159 7)1%e] 4 7HT oy, HZd ZE AE
uitle] H/W Al&aslel7|22es Fdazste 4%
Ag Ao S & ¢ de YA
2% FA g3 Ao AP n At

QutR oz g8 7)2A GFP)9} oo gy
Q) Foia) GFPMe BHHu, & =RAE 7)
ZAQ) GF(P) “dolMe] EatmaoiAddel It
A & ARk

B =g AeBAe e 2o
1§

AN EaEriAe 264 4de =

- 880 -



e Ade Eaban Al Yo BE A

oetgen, MAolXe GEP)Fe &abeemAlgl
Aol AR EE AYABAZEALES} ol
i3 AT sl &3tk

aga NVAdAE M A #at=zin
A|Qle  GFP)Ael  #ita]e)(division  arithmetic
operation processing)®} 243l & EUch

npzlel VAMe B =Eoa AAs A
AZEYALEE AMSSle] 7S WA
o) 548 soksiyen & F A7FAel dis) 7)
£33t

A{ X
o=

Il. &xk=2|H ARl 31
#34 GFP)gole P9 947 EX3tL o5
HA2E (=012, ... P-1)z FASh ol &8
Aol W sty gde Fnz®le Bz
=3
3, =g rAdY 28 2g=ede &
g @498 2 ohz} A gee] osME
2R 548 23 Utk
b, Eah=g ARl dAe 282 A
dan EE sldadd oA I JRst 9
o2 Hgsjolxjof gk

Aoz gat=dHAYd M o5 4213
7o) Stuplez FHHC

M=6, L Z, 5 1) (2-1)

S, 1, Z=&,€GF(P)(i=012, ..... ,P-1)

7|4, s& A, Ie 98, Zv &9, 6< A
&y, A 284S 44 g

g 9 4212 og 4229 22 AR
(mapping) #AE et}

6
Sixh ¥ S 22

71, S qAZE 018 Smd Aede ol

9, A= Mealy model®} Moore modelel] ot
2} b 4237 2]249 o

¢ Mealy model :

A
Ssxh T ® Smu (2-3)
¢ Moore model :
A
St S|+1 (2-4)

Z, Moore modelo| A9} Zae 02 #Hxjay)
3]

o] Fzy o Tl

89, GF(P)49 #dMatrix)g 214 A, B, C,
D g st 9 A2-2, 2]2-3, 224 7}z ohg 4
2.5, A2.6, 22.78 ¥ & = ok

5Su I) = Sw1 = AeS + Bel (2-5)

Z = CeS + De], (2-6)

Z. = C o5, 7

AR L REER

31 HIABAZE A 2EFA

me) A5l 41 Zysh go) Az to)A
o) WA Sof A7k (Dol M el AedH Sue
AYBAT 22 BT

gaba, 9 W83} thes T¥31, Y32 2

¥339 H2aAEe Aade ARABANZES)
A2EE FASHE T 1349 2ok

a ha

3% 31 modP A%} F 32 Y&
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Fig. 3-2. The circuit symbol of modP addition.
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Fig. 34. Linear feed-back shift register.
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Fig. 4-2. Sequential logic machines of fig.4-1.
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Table. 4-1. Procedure of input data (12110210)

So S S2 |Output
Initial] 0 0 O
1 100 0
2 210 0
Input 1 121 1
data 1 20 2 2 Quotient
stream 4] 2 00 0
2 2 2 2 0
1 12 2 2
0 2 21
Remainder
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Fig. 4-3. State-transition diagram over GF(2)
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Fig. 4-4. Sequential logic machine of fig.4-3.
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