
APPENDIX

With reference to example 3, Chapter 1, here
1 i

is the verification that the structure defined in it 
is a multiple Boolean algebra of order 4.

The underlying set is, F ={_to,tl>t2 , ^3 }■ .

But here for verification we take that to be 
| 0,1,2,3 ^ . The verification is performed on com 

puter. Here the distributiwity and satisfication of 
De Morgan's laws are only checked,, For the remaining 
properties, either the verification can be done easily 
from tables or it is simple to perform.

Firstly, the programme in BASIC is given for 
verification of distributivity. Then its out put is 
given. Programme for De Morgan's laws and its out put 
is given later.

^°^e* J The out put of 1s't programme only shows that

the operation -2 distributes over 3 . Other 
cases can be easily done by making corresponding changes 
in line no. 420 of the programme. The statement 

(a,b,c,) T
in the out put shows that

a 2 ( b 3 c ) = ( a 2 b ) 3 ( a 2 c )

where a,b,c F.



Similarly, the statement 

( a,b ) T

in the out put of programme 2 shows that 
w ( a 0 b ) = w(a) 1 w(b)

.Vhere w is the fundamental isomorphism.
( v in the original example is here denoted by w. 

The change is done to avoid the confusion).

I



PROGRAMME TOR 3ISTRI&0TIVIY.

10 DIM A>:4,4) , ff \ 4,4) , 0(4.4) , D(4,4)
20 ' 4f-Sf.ji.iS-K-* K- K- K K- K- fc. K *• tf -* ?• fr »• k !%-<-!* KK-K-K-k-K-K-k-c
30 ' ¥■ A IS THE FUNCTION ZERO-BAR p

40 8 IS THE FUNCTION ONE-OAR V

50 >- C IS 1! IE F UNOT J ON TWO - BAIT *-
60 ¥- D is the: function three-bar

70 •* a- ¥ ¥ P-V ¥■¥ P* V -fc •* t- >-+ * K-* * K--K- f >
80
90 DATA FORK FUNCTION ZERO-BAR
too 1

i io LET A (0,0> = 0 2 A(0,1) = 2 2 A(0,2) 5=2 s A(0,3) rs O
120 LET AU,0) ■•= 2 s Ail,t) = 1 s A(1,2) =2 2 m A (1,3) sz 1
130 LET A(2,0; = 2 i A(2,1) « 2 2 A(2,2) =r r-s V. A(2.3) =
140 LET A(3,0) = O : A <3,1) = 1 3 A(3,2) = 2 a A (0,5) “ J
150
160 • DATA FOR FUNCTION ONE- BAR
170 • i 1
180 LET BIO,0) - O s 8(0,1) = 1 : B(0,2) :: 2 a*• 8(0,3) =• 3
190 LET 8(1,0) = 1 ; 8(1,1) = 1 3 8(1,2) 2= 1 6m 8(1,3) 1
200 LET B<2,0) - 2 ; 8(2,1) = 1 3 8(2,2) = 2 a 8(2,3) = i
210 LET 8(3,0) = 3 2 8(3,1) = t 3 8(3,2) = i aM 8(3,3)
220 •

230 • DATA FOR RlNCriON TWO--•BAR ,
240 t

250 LET C (0,0) = 0 2 C (0,1) = j» ; C (0,2) =r, 0 *m C (0,3) =■ ~n

260 LET 0(1,0) - 3 : C(l,l) = 1 3 C(1,2) — 1 a C(1,3) = * e■u*
270 LET 0(2,0) = 0 s C(2,1) - j 3 C (2,2) 2 • 0(2,3) vl
280 LET 0(3,0) = 3 s 0(3,1) = -r_*» 3 0(3,2) -- 3 a« CC',3) -JT 3
290 *
300 ' DATA FOR FUNCTION THREE-BAR
310 *
320 LET D (0,0) ~ 0 2 D(0,1) - 0 3 D (0,2) 0 aa D < 0,3) 0
350 LET D (1,0) ~~ 0 i 0(1,1) ---• i 3 D <1,2) = 2 aM D (1 ,3) X= -»■_i
340 LET D (2,0) r. 0 : D (2, i ) =~= 2 3 D(2,2) =• 2 s D (2,3) = 0
350 LE r D (3,0) = O : D (3, 1) ~ 3 3 D(3,2) = 0 ; 0(5,3) .35 *• r 

->

560 '

370 ' CHECK FOR D1STRIBUTIVI 1 V
380
390 f OR” X =■ 0 TO 3 ■
400 FUR Y = 0 TO 5
410 FOR Z - 0 TO 3
420 VI = C(X,D(V,7)) : V2 - D(C(X,V) ,C(X,7) )
430 Rjr r »T"
440 IF VI , VI' TiltN t.'fc - "F"
4 50 PR INf " ( ";X ?Y;L% " >",R f
460 JF RT = >T" THEN HI OF'
470 NFX T Z 
480 NE X 1 Y 
490 NE XT X 
500 EN1)



OUT PUT
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PRo*R(,m*,e for Je Lfiwj

10 DIM A ( 4,4) , B(4,4) „ C(4,4> , I)(4,4)
20 ' K- X- X-+r* K- X- *■ K- X-*- X- K--X *• X-X K- «• k *- » X -X- X +r * V *• * »- X *• X- Xr

00 ' -h A 10 THE T- UMCT ION 7EK0- MAR x-
40 ' X- B ['3 THE FUNCTION ONE-BAR *
50 ' ¥■ C 15 THE FUNCTION TWO BAR •fi- \

60 ' X- D IS THE FUNCTION i'i iREE-BAR ¥■

~/C) ‘ ■X-X'XX"X"XX-X*X X- •*. X- X- X~ X- X r X tt *X -X- "X X *X" X X^”i*‘X'X“X,X“X; X &■ X* •X* •{£

90 '90 ' DAI A i'OftP FUNCTION ZERO-BAR
1OO ’
110 l FT A < O , o) - O ; A (0,1) ■= 7 s A(0,2) = 2 o A (0,3) O
120 LET A ■: 1 , o) = 3 s A (3 , L) = i : A(t,21 = P 5 A ( 1 ,3 ) i
130 LET A f. 2,0) •-•• 2 s A<2,11 - 2 a A(2,2) ■- 2 2 A v 2,3) =. r->4U
140 LET A (3,0) ■=■• 0 s A (3, 1 i - l s A (3,2) 2 r. A(3,5) » --*•
150 •

1 6o 4 DATA FOR, ‘r UNCTION ONE-BAR
170 4

i 90 LET B(0,0) » 0 : Bu.i, 1*1 - 1 : B (021 — 2 « B <U,3) - rt
190 LET B (1 ,0) = 1 s B (t , 11 --- 1 : B< J ,2) = 1 oM B (1,3) = 1
2'00 LET B (2,0) ■= 2 ; B < 2,11 - 1 : B(2,2) — O m B<2,3) -
210 LET B ( .1,0) - 3 s B (3,1) = t s B (3,2)' =s 1 •» B < 3,3) a w*
220 4

2 2.0 4 DATA FOR FUNCTION TWO-BAR
240 4

250 LET C(o,0) - O s. r (0, 3 1 - 3 s C < 0,2) = 0 ta• l (0,3) ~ _1
260 LET C(1,0) = 3 : C < 1 , 1) -- 1 ; C< t,?) = t a G<1,3) .= r

Ji

270 L F.T L (2,0) = 0 2 C(2,1l = 3 2 C(2,2) ss 2 u
H C(2,3) “T

2S0 LET .C(3,0> •= 3 3 C ( 3,11 = 3 ; C(3,2) =s ~r 3 c >:, 3 > r

290 '
3.00 4 DAI A f-UR r-UNCTJON TURf E-BAR
310
"520 LET S) (0 , o) - 0 s 1 > (0,1 > - 0 s D(0,2) = 0 a fKO, 3) 0
:3o LET 0 < l , CO - 0 2 ll < 1 , 11 - 1 : B< L,2) •sr a

4 D(1,3) 5=
340 LET D < 2,0) ~ 0 2 11(2,1) = 2 : D < 2,2) a n D < 2,3) a 0
350 LET i > ( 3,0 i ~ 0 2 0 ( 3,3 1 ~ 3 « 0(3,2) = 0 J 0(3, .() - \
360 *
370
”r \ DATA FOR FUMCTJON W
s_*0‘ /
390 le r ki (O} = P ; W ( 1 l =- 3 2 W (2 ) -- i j w<; 3) == 0
400 '
410 ' cucc'k For■: Dr-hURbAN ' 3 L AWS
420 ' -
4 30 FUR X 0 TO 3
4‘TO FOR y -= >'> TO 3
4 00 Vl =• W ( A ( X , Y ) ) s 92 L< < W < X) , W \V) )
a 60 r % ---- ” f11
4 70 IF Vi - V? ! Ht N R-t ~ "I"
4Bo PRINT ” ( ” ; X; V; ” ) ” , Rr
4’V..! 3 F R4r ---” 11F" THfcN -.1Op
500 Nrxt y 
53 0 NEXT x 
520 END
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