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1 abstract

In the following articles{1],[2) [4] and [ 5] we have defined Boolean valued
function with respect to partitions. And some of their algebraic propertics arc
proved. We have also introduced and examined the infimum and supremum of
Boolean valued functions and their properties. In this paper, some elementary
propositional calculus formulae for Boolean valued function are proved.

2 Introduction

In this paper I have proved some elementary propositional calculus formulae for
Boolean valued functions with respect to partitions. Such a theory is an analogy of
usual propositional logic.

A Boolean valued function is a function of the type f; X — B, where X is a non
empty set and where B is a Boolean domain. A Boolean domain B is a two clement
set, that is, B = {0. 1} , whose elements are interpreted as logical values, for
example, 0 = false and 1 = true.

The correctness of the theorems in this paper was checked with Mizar{14] proof
checker of computer.

3 Propositional Calculus for BVFF(Y)

The terminology and notation used in this paper have been introduced in the
following articles:{ 2], [ 51 [ 7] [10), and [11].

in this paper Y denotes a non empty set and a, b, ¢ denote elements of BVF(Y).
The following propositions are truc:

l.aAN@ANb) =anb
2.anf@avb)=av (@b
3. Ta A (a A b)Y = false(Y).

4. TaAN(@vVvh)="aANnb

(1]
J
S

viagnb)="avhb
g Vv {a vV b)) = true(Y ).

V(@ ®b) =g v b

(=] -3 (3
J
Q

Ta Vv (@’ nor ) = Ta.
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Tla A HWa Ab) = Ta

MaQR@Ab)="av b

e @@ v b)) =a v b

Lan@®@b) =a A b

TaA{aeb) = Ta A

. Ta® @®6) = T,

. 12 @ (a ' nand’ b) =a A b

Ta@ {a’'nor b) = a A b
avViavb=avhb
_IaV"l(aAb)=‘lav-1b,

Ta Vv @ v b)) = Na

., Tae® (@ Ab)=a A b

. lae(avb) = Tag b

eV i@e®b) ="agvh

. aVv{a®b) =avab

. TaV Ha®b) = Ta v ob,

. Tae (@@b) = b
aved=@v wve) Alayv Tcvb).
.avia@aeb) =av

. TWaeb) = (@A ) Vv (B A D)

TaVv Waeh) = g v b

Tae (@eb) = T

. Tlav e =b) = g v b

. e @=b) = Ta v b

. Tla Vv Ta'nand’ ) = Ta V b
. Tas (a'nand’ b) = 7@ Vv b

. Ta Vv Wa "nor’ b) = true(Y ).

g (a’nor b) =a v b

. Ta=>@ANb) =a

Ta=>{avbd)=aVvh
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“a=>@®b) =a Vb

W= @eb) =T Va

—ia = {(a 'nand’ b) = true(Y).
Tl = (a’'nor’ b) =a Vv b
—ia "nand’ (@ N b) = true(Y).
Ta’nand’ (@ v b) =avVv b
g ‘nand’ (@ @b) =a Vv b
“la ‘nand’ (@< b) =a Vb
“aA@=b) = Ta

=g ‘nand’ (@a=8) = a.

—a A (@ nand’ b) = Ta.

—a ' nand’ (a’' nand’ b) = a.
g Aa’nor’ b) = Ta A b
g "nand’ (a"nor’ b) =a Vv b.
false(Y) ®a = Ta.
an@Goc=an(Tbven(Tevb)
anN{@eb)=aAb

avO®c)=av (bAaeg) v A

aVv ®'nor ¢) = (b=a) A (c=>a)
a=>®®c)="av (CbAc)V b AT
a=>Wec)=(av bve)A(TaVvbyv Do)
a=("nand’ ¢) = gV bV T

a=®'nor' ¢) = (Tav ) A (Ma Vv Te).
a=(’'nor ¢) = (@= ") A (@= ")
a=@®b) ="av b

a=>@=b)="TlaVvb

a=>{a=>b)=a=>b

a=>@eb) =a=b

a=@eb) =a=>{@=>b)



69. a = (a’'nor ) = Ta.

0. a’nand” (b c) = a A (b Vv e)) A(Tev b))
7. @ 'nand’ (b nand’ ¢) = (Ta v d) A (Ta V ¢c).
72. a’'nand’ (b'nand’ ¢} = (@=>8&) N (a= o).

78. a’nand’ (@@ &) = Ta v b

4. a’'nand’ @@ b)) =a=>b.

7. a'nor' (b @c) = av (MbAc)V AT
76. a'nor' (bec)="1av Wb Vve)Alav eV b))
71. a’'nor’ (a A B) = T,

78 a’nor (@®&) = Ta A b
Ma®@GAd=@Vv OADA(aVv b AC)).
80. a®(a A b)=aA b

8l. a®{aVvb)="anb

82. a A Ve @b =anb.

8 a®W@®b =0

8. ana=>b) =a A b

85. a® @=b) = Ta VvV Tb.

8. a A @e=b) =a A b

87. a® (@ae=b) = b

8. TlaA@ecd=TaAn(TEVeA (T V.

89, lav(@=b)="aVvb

90. Ta Vv {a’'nand’ b) = Tz V b

91, e @@a=b)=a b

92 1@ W=>a =avhb

93. @@ @=b) =06

4 Conclusion

In this paper, some elementary propositional calculus formulae for Boolean valued
function with respect to partitions are proved. The correctness of the proofs was
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checked by Mizar[14] proof checker by using computer.
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