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Abstract

This paper presents a method of constructing the highly performance switching circuit(HPSC) over finite fields. The
proposed method is as following. First of all, we extract the input/output relationship of linear characteristics for the given
digital switching functions, Next, we convert the input/output relationship to Directed Cyclic Graph using basic gates adder
and coefficient multiplier that are defined by mathematical properties in finite fields. Also, we propose the new factorization
method for matrix characteristics equation that represent the relationship of the input/output characteristics. The proposed
method have properties of generalization and regularity. Also, the proposed method is possible to any prime number
multiplication expression.
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Fig. 2. The DCG of Table 1.

(1852)

o]71A, 91 1% 29 APUAE=AHTr J&Y
Atole] AAATE 2t IEE AAY] A o
2o PESATAA Ao digk 4 Wtk

(e 1] PEEAILAHALS 98 E (unit matrix) =
8 # (zero matrix) = oFY Aurai o)t}

=m0 9 29 29 459 DCGIAM 72 == B, C, D,

HAHAE £5314H 6B = C, 6C
E, 6E = 84B = Bo]t}. o], 7
e (column vector)©] tt.

AAE otk

=62B =D, 6D = 63B =

%3]

uebd, 5t we B

Zpe] mESY

Se EgAol

Q.ED.

Pl
> up

o
ftl
-
At

[>
do
o
oot
Tob
> Hu
nx
X

T
u ofh

o
i .
tjo
2
2
M
vl
2
il c
e O
N,

rir
hu)
tlo
1>
)
=)
o
i 2
=51
ol
1% o

4B =B < (4-E) B =9 3

=

o714, B B9l Eela ot g o]t

= g3} $go] BAYS ekl 750l
theol §1 4©)e e AWst 2ol

o0 s B91BHo] oh)x, BE A GAe] opy]

B2 0g 467 AYsor k.

(64-E)B=(6-E)(63+62+6+E)B=0
83+62+5+E=0

4)
®)

2]

9 AGAAM AFHE [a0ala2l= 222171 Evh o

A do| 45 R dst= rgdS C38 5 o 4
6 =& & 4 Utk
002
C3=|10 2] (6)
012
a8 PER AE)CERE YA 1= L TS 4
(N3 2t}
002
E= (1 0 zj (7
012
HAEHo g 9 (N9 xdAPE Y oA M2 3
Ao Al AEEE GaloisH Wlell A o] 7Hb7] e} Alg Al 7]
o] 7|2 Alo|EE ALgsle] APy =8-S A

dalwl oo 19 39 2o



2016 128 HAEete ==X A 53¢ H12%

91

Journal of The Institute of Electronics and Information Engineers Vol.53, NO.12, December 2016

x1 _ oyl

X2 y2

y3

s M3

Al (7)0f CHet MYELC|X|E =2 A" 3| 2M7
. The logic design of linear digital logic systems for

expression (7).

ot
i

fob

A
T

el 157t B9l

P
&g 9le

H6) the 4@ 2ol Th A%

T, ol B /lEele] &
FHol tef =l gttt ol E 5

w3l 7k 7hs s
®)

45
H

[e}

§+6+6+E=(8+E)(6+E)=0

9 AL (62:E)=0, (6+B)=0, T (62:E)9} (5E)
o 27) o] BF ¢ AL WE RS olHsn of
ES Ao B the AO)s 2ok

{(62+E)=0} U{(6+E)=p} U{(82+E) N (6+E)=d}]  (9)

=, 9 A9 UE2 Pddo| FH A E o] 831
AP A =4 AL 5 e on. o
1A, 6+E=09] 21& wEel= Pd, 62+E=02] %
R ]

S GaloisA| GF(3)A+e] HAdEHE

[e)
see A

KN
=

sl
&t

N

it

M C1=(2), c02=( 0 2 )o]u}.
10
o o)
webd, gy g( o ) TS A(10)3 2}
02
2
(o)
10
olo] ti3k AN AHeF2AAE e 1
& 49} 2},
4, By
2 Aot Foln Y5 Alolo] ARBAEAS W
23 PP P e u 77| wrEEo] HAH o

(1853)

2
X1 1
X2 Y2
2
X3 Y3
02 4 MECxdzelAl gl B2 M

Fig. 4. The logic design of linear digital logic systems.
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Xi B C D E
X1 1 01 2
X2 010 2
X3 001 2
E 3. A@oll chst Z=EE
Table 3. The code assignment of expression (11).
Xi B C D E
X1 0 0 0 O
X2 0 2 0 1
X3 1 0 2 0
V.2 8
o moA e A et dda g zolEs
HEo 2 GFP)Ee dIoAd =g a~dddrT48s
FHA 0w FAskE 7] S Alsk T Al qke
WS 7]E A9 MR A OE F flE sYE &
TaY woR Y Aladel: A48 F e W
Ho g i 22 54 o] k. Foi7l 91ele] A
=g A 2] Q)& Abol o] AdHAo] tig 54
TAAS 18 DCGRE EA] 8 3 o]2HE =t 7
TE ATt o FARFAE T AFRT
e v)ofrtgA o 2 QlpEste] 1 AE FEdE
A thg AFAFTeRA HE AFUAE =g~
AATTE a0 AT 9o, 1 Ay 7|E
of W] ] AP ALl ~gle] s 2PA4S
s I e e a3 R S = A R B = = P Bl )
3| 2742 GaloisAl GFP)UIA Adejd 77k Al
THA7E AHEete] golatA Ad & 4 ok 2 =i
oAl AQtgk Wl gt o] 52 GaloisA| GF(3)7dll A
FASFAAT dje] &5 Pl GFR) YA E A A

(1834

1z
A
08

A, FF AFRARAE, E o
e/ EEee] AYrA =g

of e A7k a-drh
REFERENCES

[1] S. J. P, A Rajeswaran, N. P DBhatt, R.
Pasumarthy etl,A novel approach for phase
identification in smart grids using Graph Theory
and Principal Component Analysis, 2016
American Control Conference (ACQ),
pp.5026-5031, 2016.
S. Yang, D. Chen, X. Han and Y. Chen,'A novel
and fast connected component count algorithm
based on graph theory, 2016 17th IEEE/ACIS
International Conference on Software
Engineering, Artificial Intelligence, Networking
and Parallel/Distributed Computing (SNPD), pp.
643-647, 2016.
R. E. Bryant, “Graph-Based Algorithms for
Boolean Function manipulations,” IEEE Trans.
Comput., vol.C-35, no.8, pp.677-691, Aug. 1986.
D. B. West, Introduction to Graph Theory,
Prentice-hall, 199.
M. A. Thornton, ‘Simulation and Implication
Using a Transfer Function Model for Switching
Logic, IEEE Transactions on Computers,
pp.3580-3590, vol.64, No.12, Dec. 2015.
A. Bernasconi, V. Ciriani, G. Trucco, and Ti.
Villa, Using Flexibility in P-Circuits by Boolean
Relations, IEEE Transactions on Computers, pp.
3605-3618, vol.64, No.12, Dec. 2015.
P. Li, D. J. Lilja, W. Qian, M. D. Riedel, and K.
Bazargan,Logical Computation on Stochastic Bit
Streams with Linear Finite-State Machines,’
IEEE Transactions on Computers, pp. 1474-1486,
vol.63, No. 6, June 2014.
S. Gilliland, P. Govindan and J. Saniie,
‘Architecture of the reconfigurable ultrasonic
system-on-chip  hardware  platform, IET
Circuits, Devices & Systems, pp. 301-308, Vol
10, No. 4, 2016.
D. Green, Modern Logic Design, Addison-Wesley
Publishing ~ Company, 2008.
[10] R. J. McEliece, Finite Fields for Computer Science
and Engineers, Kluer Academic Publishers, 2007.

[2]

[3]

[7]

[8]

[9]



2016 128 MASete] ==X M 532 HM12=2

Journal of The Institute of Electronics and Information Engineers Vol.53, NO.12, December 2016

93

<FHAZoF L A A E = AAE B A
Bz, AW 32 2 Axg Juy = FE A

2l JoT 2=vEAA, e-Learning Al~8 5>

(1855)



