7 Chapter7 The APL Program “BOOL”

This chapter consists of the listings of the APL functions which comprise the program BOOL.

This concludes the APL program Listings for the set of computer-assisted design programs developed by Dr.
Svoboda.
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THE APL PROGRAM “BOOL”

v
[1]
£23
[31]
[4]
f£51]
[6]
L73
(8]
[a]
L10]
{111
{121]
(131

v
1]
[23
[3]
L]
L5]
[6]
{71
[8]
L9l
L1013

v

[1]
L2]
[3]
[u]
[5]
{61]
£71
£8]
(g]
[10]
(1121
(12]
£13]
[14]
(151
[16]

BULL

"‘NUMBER OF CONSTANTS IS:‘?

NX<[]

'SYMBOLS FOR CONSTANTS: ';ABCD[1NX]
'"NUMBER OF UNKNOWNS IS:!

NY<{]

'SYMBOLS FOR UNKNOWNS: ';ABCDLNX+1NY]
DUO<NX,NY

XXX<2«NX

YYY<«2%xNY

NN<2xN«NX+NY

TRET<Np3

DSCR<(YYY XXX )p1

VCALL FORMULA.?

COMB ;BMB ;P U
BMB«AMB<2% (" 1+{(\N))
P+«1
H1:CMB+10

U<P
H2:CMB<CMB, ((2+U)+(((2xU)>BMB)/BMB))
>(N>U<«U+1)/H2
AMB<AMB ,CMB
BMB<(CMB
>{N>P<P+1)/H1

AMB<0 ,AMB

COMMENTS .

'ENTER THE PROGRAM BY CALLING BULL'

'NOT MORE THAN 12 VARIABLES'

"NEGATION BY UNDERLINING: A , B ,..."

"= STANDS FOR EQUALITY, » STANDS FOR IMPLICATION'
"WALUES: 0, 1 ARE PERMITTED ON THE RIGHT®
'SIDE OF THE FORMULA ONLY.'

'"EXAMPLE OF AN EQUATION: CDA+BA=BA+AC!

'"IHE SAME WITH SPACING: C D A + BA =...!
'EXAMPLE OF AN IMPLICATION: ABC+D~>AD+(CB!
'SOLUPION VECTOR = SET OF SOLUTION NUMBERS'
"\80L WILL PRODUCE ALL SOLUTIONS' .

" INTERPRETATION OF THE SOLUTION PRINTOUT:!
"EXAMPLE: D = [1 % 5] v (3 7)!

'*MEANS: D MUST BE TRUE FOR MINTERMS 1,4,5'
! D IS UNSPECIFIED FOR 3,7'

'"CALL BULL' =CONST
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CHAPTER 7

141
21

1]
L21

[33
Lu4]
£51

i1
£2]
[3]
Cul
£s]
Le]

7]
N

£s]

[10]
{1113
[12]
(131
[147]
[15]

(16]
[17]
£18]
[19]
[20]
L2a.]
[22]
(23]
[24]
L25]
[26]
271

vV CONST

ABCD<«'ABCDEFGHJKLMABCDEFGHJKLMO1->+ !

FABC<«(3%( 1+112)),(2x3%x( 1+112)),5p0

DISCRIMINANT

'THE DISCRIMINANT VALUE BEFORE CONSTRAINTS IS: 5
DSCR

'‘AFTER ::EXECUTE:: HAS BEEN CALLED, CALL MTY TO GET
THE CONSTRAINT RECTIFIED DISCRIMINANT.'

YCALL FXECUTE AFTER ALL CONDITIONS HAVE BEEN PUT IN.'

"IF NOT, CALL FORMULA AGAIN.'
+0

EXECUTE MPX ;FIXSET ;COL ;MMR ;VEC ;LIM ;T ;V i RES ;MES ;
MAX ;LIN; ;N ;BMB:SEQ;SIG

MTX<Q(XXX,YYY)pYYY

SET«+#DSCR

DON«(YYY=SET)/ 1+1XXX

NIC«(0=8SET)/ 1+1XXX

+>(0=pDON)/S5

VEACH SOLUTION HAS THE FOLLOWING DONT CARES: P
DON
S5:>(0=pNIC)/S6

‘7PHE NUMBER OF SOLUTIONS IS ZERO, UNLESS

THE FOLLOWING INPUT IDENTIFIERS ARE FORBIDDEN: LB
NIC
S6:MPY<(YYY , XXX)p((SET2YYY)A(SET=20))

MPY<MTYxDSCR

MTY{1; 1« (SET=0)V(SET=YYY)VYMTY[1;]

MAX<[ /|SET<+{MTY

SOL+x/SET

MTX<~MTXxMTY

'NUMBER OF SOLUTIONS UNDER ALL CONSTRAINTS: SOL =
SOL

+>(S0L=0)/0

'SOLUTION VECTOR OR TYPE O FOR CIRCUIT DESIGHN.!
VEC+«,[

>(0eVEC)/L1
L3:LIM<pVEC

>L9
L1:>(SOL>2LIM<2x1+NY) /L2

VEC«\SOL

+L3
L2:VEC<{(1(1+NY)),14S0L-1(1+NY)
LO:MES+(MAX ,XXX)pO

V<1

1
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{281
[29]
[30]
(311
£32]
£33]
{34]
£35]
[36]
(373
{38]
[39]
[40]
[u13]
[u42]
(43]
[uu]
[45]
fu6]
[47]
rug]
(49l
[50]
[51]
[52]
53]

[54]
[55]

[11]
[2]
(3]
[4]
(5]
(6]
{71
{8)
9]
[10]
[11]
[12]
[13]
Ci4]

[15]

N<NY

COMB
L4:COL<~(MTX[ ;V1>0)/MTXL;V]

BMB<+1+AMB

SIG+pSEQ+BMBCOL

SEQ<«BMBLSEQL 4SEQ]]

LIN<MAXpO

LIN[1SIG1<«SEQ

MEST ;VI<«LIN

>(XXX2V<V+1)/LL

T<1
L5:FIX<1+SETT(VECLT]-1)

RES<\0

V<1
L6:COL<MESL 3 V1

RES<RES ,COLLFIX[V]] *
~{XXX2V«V+1)/L6

MMR«(NY ,XXX)p0

RES<RES-1

V<1
L7 :MMRU ; V]<«Vx(NYp2)TRES[V]

>(XXX2V«V+1)/L7

MMR<OMMR .
'"SOLUTION NUMBER: ' ,VECLT] '
V<1
L8:ABCDLNX+V]:' = ['; 1+((O0<MMR{V;]1)/MMR[V:]1);
"1 u (';DON,NIC;")! :
+(NY2V<V+1)/L8

>{LIM2T<T+1) /L5

FORMULA ; FCT ;RES ;SETL ; SETR ; LEF ;RIG ;PUL ; FORM;ALL
"\WRITE DOWN THE FORMULA:!'

ALL+pFORM<[

PUL«|/(FORM1'='),(FORM1'+")
+>{0=pLEF<FORM[\(PUL-1)1)/0
>(0=pRIG«FORM[PUL+1(ALL-PUL)]}/0

SETL<REFORM LEF

SETR<«REFORM RIG

>('>'"¢FORM) /F1

RES<(( 1+ 1NN)eSETLY=(( 1+1NN)eSETR)

+>F2 _
F1:RES+({ 1+ \NN)eSETL)Y<(( 1+1NN)ecSETR)
FQ:FCT«(YYY, XXX)pRES

DSCR<DSCRxFCT

'"MAY CALL EITHER (NEXT) FORMULA OR DISCRIMINANT
OR EXECUTE.'

>0

LOPYNYIILY ZU 1Z DVVIIIEFUDS CIIEIPIIses, 1.
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V REF+«REFORM FRM;PUT;0RG;U;;TRI;TRFD;TRM;MEZ RES ;S

L1l REF+10
(2] +('0'eFRM) /O
£3] +('1'eFRM) /R?2
(4] PUT<«(FRM="+")/1pFRM
(5] ORG+0 ,PUT ,pFRM
{6] U« 1 2
(7] RL:TRI<++/FABCLABCD\(FRMLORGLU[1]1]+1(ORGLUL2]]-

ORGLU(1]1)1)]
£8] TRM<TRFTTTRI
£9] TRFD<1+(TRM=0)
[10] MEZ<2x+/TRM=0
[11] S<«o0
{12] R4 :RES<2|TRM+TRFDTS
[13] REF<REF,2.RES
L14])] +>(MEZ>5«S+1)/Ru
{15]1 »((pORG)2[ /U«U+1)/R1
ti6] =0
[17] R2:REF<« 1+\NN

v
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