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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
properties are proved. We have also introduced and examined the in-
fimum and supremum of Boolean valued functions and their proper-
ties. 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 element 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 BVF(Y)

The terminology and notation used in this paper have been introduced
in the following articles:[2], [5], [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 true:

1. (a'nand b) = (a 'nor’ b) = a < b.
2. (a®b)= (aANb)=a<0b.
3. (a®b) = (aVb)=true(Y).

4 (a®b) = (ae=b)=a<b.
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(@a®b) = (a=>b) = —aVb.
(a®b) = (a 'nand' b) = true(Y).
(a®b) = (a'nor' b) = a < b,
(aeb) = (aAb)=aVb.
(asb) = (aVb)=aVb.
(aeb) = (@®b) =aab.

(a < b) = (a 'nand b) = ~a V —b.

(a < b) = (anor’ b) = —=a Vv —b.

(a'mor’ b) = (aAb) = (aVDb)V(aAD).

(a 'mnor’ b) = (aVb) =aVb.

(a 'mor’ b) = (a®0b) =aVb.

(a 'mor’ b) = (a < b) = true(Y).
(a'nor’ b) = (a = b) = true(Y).

(a 'nor’ b) = (a 'nand’ b) = true(Y).
(aNb) = (maNb)=-aV —b.
(aNb) = (ma®b) =true(Y).
(aNb) = (ma < b) =—aV -b.

(aND) = (ma = b) = true(Y).
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(@A b) = (ma nand’ b) = true(Y).
(@A b) = (=a nor' b) = =a V —b.
(a=0b)= (maNb)=a®b.
(@=b)= (~a®b) =aV -b.
(a=b)=(rasb =axb
(@a=b) = (~a=b) =aVb.

(a = b) = (=a 'nand' b) = (a A=)V (a V —b).
(a=b) = (~a nor' b) = a A —b.
(aVb) = (~aAb) = —a.
(aVb)=(-a®b)=a<b.
(aVb) = (—a & b) = —aV -b.
(@Vb) = (ma = b) = true(Y).
(aVb) = (—a nand b) = aV —b.
(aVb) = (=a nor' b) = —b.
(a®b) = (maANb)==aVb.
(@®b) = (~a®b) =a e b.
(@®b) = (—a & b) = true(Y).

(a®b) = (—a =b) =true(Y).
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(a®b) = (—a 'nand b) = aV —b.
(a®b) = (—a 'nor’ b) = aV —b.
(a=b)=(manb)=a®b.
(a<b) = (ma®b) =true(Y).
(a=b)=(-asb) =a®b.
(a<b)=(-a=0b)=aVb.

(a < b) = (—a 'nand b) = true(Y).
(a < b) = (ma'nor’" b) =a®b.

(a 'mand b) = (ma ANb) =D.

(a 'nand' b) = (ma ®b) = a < b.

(a 'nand b) = (—a < b) = a V b.

(a 'nand’ b) = (—a = b) = (a Ab) V (a Vb).

(a 'nand’ b) = (—a 'nand’ b) = a V —b.
(a 'mnand b) = (—a 'nor’ b) = a.

(a 'nor’ b) = (ma Ab) =aVb.

(a 'nor’ b) = (ma ®b) = true(Y).

(a 'mor’ b) = (ma < b) =aVb.

Propositional Calculus for Boolean Valued Functions (11)

91



92

4

In

Conclusion

this paper, some elementary propositional calculus formulae for

Boolean valued function with respect to partitions are proved. The
correctness of the proof was checked by Mizar[14] proof checker by us-
ing computer.
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