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Abstract

In the case of Quine McCluskey’s methode for Boolean function minimization, we have
to examine each bits of binary represented minterms.

In this paper, cube relations between minterms that are represented by means of decimal
number, and all sorts of rules for Boolean function minimization are described as theorems,
and they are verified. And based on these theorems, the new fast algorithm for Boolean
function minimization is proposed.

An example of manual operation is shown, and the process is writed out by a FORTRAN
program. In this program, the essential prime implicants of the Boolean function that has
100 each of minterms including redundant minterms, are finded and printed out, (the more
minterms can be treated if we take the more larger size of arrays) and the outputs are coincided
with the results of manual operation.
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WRITEC10,200)
300 FCRMATCIXs"MINTERMS NC. PINTERMS ®)
CC 9C I=1,N
MRITEC109400)I9sMBCIDWKRDCIDSCPCCIgJIdrd=14K)
400 FCRMATC/10XsT306X9T6902,12C4XT4))
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236
220

280

217¢

345

360
350

370

1984 78 BFIHEE

CCNTINLE
ss%xs FOR 0 - CURES #a%is

WRITEC10,800)

FCRMATC/22Xs™e%% R 3 CON'T CARE MINTERMS®™////25X s askankiess ESSENTIAL
SPRIME IMPLICANTS BR0920883%W////10X,Postkd 0-CUBES #e#38%//54Xy"LSB ~ MSO™)
CC 120 I=1,N

IFCKCCI)ONELODXGD TO 120

WRITECLO9850IMACIDoMECTd)9dmlsK)

FCRMATC/SXy*MINTERM 5 ", I5,20X,"X-VECTCRS $",2X,1212)

CONTINUE

*ahkd FGR L - CUBES 383

CC 210 L=1,K

IF(NRLEG.0DGC TO 99

WRITEC10,9000L

FCRMATC/7//710X,"ensms "y I1," - CLBES »sasa®//)

wvaus LG 5 THE NULMBER OF MINTERMS FOR L - CURE RELATICNS asx¥s

La=28dL
Ng=0

#9xs8 LOCKING FOR (L+41) CLUBE ASLATIQNS #xasx

CC 22C I=14NA

LCsMECCIE5)

CC 220 J=LCHK
IF(MBACMBCC(I1)94).EC.00CL TC 238
LC 240 KX=2,L(
IFCMAACMBCCTILKX)4J)€EC.00G0 “C 220
CCNTINLE

saaad NE ; FIR COLNTING ThE NLMEBER CF (L+1) - CUBES »2%x%

NEsNE+l

LC 250 M=1,L0
KACCA3sMI=MBC(I4¥)
KCCMECCIsMD)=C

KCCMEC (I M))=KECMEC(TyMID+1
[ILJ9434

FACCNE s MIOI=MAACMEC(TIaN) 0 J)
KCCMACINS 4 M) =0
KCCMBCONB 9 MI) I=KE(MAC(NBIMO) D+
CCONTIALE

MACCAE65) =)+l

COMTINUE

CONTINLE

LF=L{»2

#98p% FCR SELECTING ESSENTIAL PRIME IVPLICANTS x&sax%

LC 2¢C I=1,4NA
CC 260 J=1,LC
IFCKCCMBC(I,Jl)NELD) GO TC 2¢0

#a%as FOR TYPING CUT MESSENTIAL PRIME IMPLICANTS® xunss

CALL FRIMECINK,LC)
CCNTINUE

ae%gt FOR SELECTING ESSENTIAL PRIME IMPLICANTS wnsdx

LS=LC+}

LS=LS-1

CC 270 I=1,NA

LR=Q

CC 280 J=1,LC
IFCKCCMEC(T)J))eGEL2)LRELAsL
CONTINLE

IFCLRLLT.LS)Y GO TC 270
CALL PRIMECIsKsLC)
CONTINLE

CC 345 I=14N
IFCKCCI).GT.0) GC TO 7
CCNTINVE

sowxs FOR REPEATING THE ABCVE RCUTINE FOR (L+1) - CUBES sa%x»

CC 350 I=14nNB

CC 36C J=14LP
MBCCIyJd)=MAC(I,y)
CONTINLE
MBCCIoé5)uMACCI,€5)
CONTINUE

NAs=NE

OC 370 I=1,N
KCCId)=KECI)
IF(KLCI)aGT.0IKECTIC
CONTINUE

g2E F4m
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2310 CCONTINUE

93 sToP

END
[ sux%% SUSROUTINE PRINE xdamw
c

SUBRCLTINE PRIME (IKeI¥,LX)
COMMCN KCC10C)sKTC10C) ¢ MECIO0Cs12)9MBCC200463)9MACLIO00) o MACCL100265)9KSC12)9MBX(E4)
Lhalx/2
CC 31C KXsl,Im
3ic K3(KX)=0
LS 32C Jsl,LX
KCC(MEC(IK,J))=2~1C0
3z2¢ KCCMEC(1IK,44))50
G 320 KXml,IM
CC 340 J=1yLX
KSCRXI=KSCRXI+MBCMECCIRy I 9KXD
e CONTINCE
IFCKSCRXI-LW)11,12412

11 KS(KX)=™ Q"
6C TC 230

12 KS(KX)=® =
GC TC 23C

13 KS(KXx)=a" 3n
33¢ CONTINGE
CC 343 J=1l,LX
MLsMEC(IK,J)
WRAITECLO»00IMACMCY (PB(NMC,JQ),J0nl,IM)
600 FCRMATCSX ,"MINTERNM § %,1%5,4X,1212)
363 CONTIANLE
WRITEC10+700)CKSCIR) yJR=L,IM)
700 FCRMAT(OIX " X~VECTORS $%43X,01242)
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RETURN
ENO
Bl 83, snsstseens ESSENTIAL PRIFE INPLICANTS emesssnes
NRLCa s REDUNDANT PINTERMS MO, G 3 59 10,4 12 16,

29809 0-CUBES #asne

eveas CUTPUT  RESULT senss Lss - nse
MINTERN 3} 52 A-VECTCAS ¢e01011
tesstetees TABLE 1 2t
1“‘;‘ 2 R . 16 2 asas | - CUBES sesse
MINTERFS NC. MINTERMS
Lo e e e e eyt
~-VECTCR -00000
2 1 ° 3 o M 17 ° PINTERR § 31 1010601 x !
3 3w 0 o ° n 19 15 MINTERM § 4“5 101101 -vECTORS § 101-01
LY 9 o 11 [ 0 15 43
H 11 R 1] Q Q ¢ 27 [} )
. 11 ° 19 ¢ 28 o o se8as 2 - CUBES swenn
T 19 o o 0 2 0 0 VINTERR § 43 101101
ss e w e e e e pmmmiom aaiied
9 27 o 0 o 0 0 0 PINTERN 3 111111 L-VECTCRS 3 Ler -t
20 158 o o LR o o Viwiem i 1 1301400
T T N S S S 5
12 W Py 0 0 P ° ° X-VECTYORS 3 1-010 -~
13 41 L] 43 43 L] ] ]
14 s R ¢ 0 A o l 0 sa040 3 - CUBES eenes
i3 45 0 41 0 o [28 0
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