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A Simplification Method of Logic Functions by Using both
Adjacent groups Generation Method and Division One

Kimio GoTo

Abstract

In this paper, one method for simplification of logical functions is proposed. This method
uses the algorithm of logical-variables-division method which contains also that of adjacent-
minterms-gronp-generation one. In the latter algorithm, lower groups of some adjacent minter-
ms construct up upper ones of larger adjacent minterms, these operations are repeated in turn, and
after unnecessary lower gronps are deleted, only remained groups become prime impliconts. In
the former algorithm, the original logical function with » variables, is divided into 2”~"¢ ones with

nq variables.

Nextly, the adjacent-minterms-group-generation method is applied to each of

these divided function, and they are simplified respectively within themselves. At last, 2" "¢
divided functions after simplification are unified to the original function. FORTRAN programs

were drawn up for these two algorithms and run.

Running Times of two programs were compar-

ed with each other about several variable numbers and Truth-table densities. As a result, this
method was proven to be better than the adjacent-minterms-group-generation one.
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Table 1. Adjacent minterms about their vari-
ables
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Fig. 1. Generation of adjacent group consisting of
2" minterms
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Fig. 2. Flow chart of division method
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Fig. 3. Division of function f=23(0, 1, 2, 4, 5, 8, 10,
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Fig. 4. Generation of synthesizing function

NEBRE, 2B, TN T h OB OB 7 L+ —
ZEL T, (0,1, 4,5), (0,2 8, 10), (4, 12) 3 X
(8,12) KM T 5, EBICAT » 74 &ELT, Goi1~
Gz, s D EALEHBIBE LT Go 1 2 s BIEZBR,

Go, 1,2, 3= 2 (0) (6)

NRDOLNB, THITOEKOBE s v — 7 TET
£ (0, 4,8, 12) YT, A7 v 75 & LTEMEE
BIoAL—-F TN N - T RBRET L ENTE
Bo AT v 76 LLTIHEEAERBEBIEY B
b, A7 v 7 TELTRESBHES LV — T HHEY
OB OFHEE R IMERNE/S VT TEEET
L, (0,1,4,5), (0,2, 8, 10) &L 0 (0, 4, 8, 12) &7¢
5, Toks, GBS LR/DHEDOKHEMA~DZEL (X
DEDL S LTUTbhb, Tihbb, wA&HE5iH
1 &2 6B, na BOEEI VD, Lt

o, g s, g g g (7)

DX S5 BOEFE ki, ko, o ks, e Ry - B
TEREIhD L E,

;= Shi s i’
a;=Shift [k;, nal+i } @)

il j=1,2, -, 1

TELEINLTOBEBDOTXTCDOLAFET a, A
ThE I, 2L, K (8) DEI% Shift (£, na] 1210
R by & 2HEBCERL, ChEf~na ¥ v F 2T
7RI EID2HERD 10 HERFETET A,

3. 705 LEETRSR
REEER/NH 7 v — TR TR, BiEs L — T D E

mems [T 1 | memi

112

213

34
01512
012|613
113|724
213|834

lo]1]z]3]9e[s5]6]7]8]

5. 2&BOEHI -7 EAEHIE

Fig.5. Group of prime implicant about two vari-
ables and those inclusive relation
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Fig. 6. Truth table density and CPU time for adja-
cent group method
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Fig. 7. Truth table density and CPU time for divi-
sion method
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Fig. 8. Truth table density and CPU time (compar-
ison between this paper and others, N =11)
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