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1 Abstract

In the following articles:[1], [2], [3], 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 infi-
mum and supremum of Boolean valued functions and their properties.
In this paper, some elementary Predicate calculus formulae for Boolean
valued function are proved.

2 Introduction

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

Let Y be a non empty set. The functor PARTITIONS(Y') was
defined in article:[1] by:

(Def. 1) For every set x holds € PARTITIONS(Y) iff z is a
partition of Y.

The functor BVF(Y') was defined in article:[2] by :

(Def. 2) BVF(Y) = BooleanY .

Let us consider Y, let a be an element of BVF(Y'), and let « be an
element of Y. The functor Pj(a,x) yields an element of Boolean and
was defined in article:[2] by:

(Def. 3) Pj(a,x) = a(x).

Let us consider Y and let a, b be elements of BVF(Y"). The predicate
a € b was defined in article:[2] by:
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(Def. 4) For every element x of Y such that Pj(a,z) = true holds
Pj(b, z) = true.

Let us consider Y and let a be an element of BVF(Y'). The functor
INF(a) yields an element of BVF(Y) and was defined in article:[2] as
follows:

(Def. 5) INF(a) = true(Y), if for every element z of Y holds
Pj(a, z) = true, otherwise false(Y).

The functor SUP(a) yielding an element of BVF(Y') was defined in
article:[2] by:

(Def. 6) SUP(a) = false(Y), if for every element x of Y holds
Pj(a,z) = false, otherwise true(Y).

Let us consider Y, let P, be a partition of Y, and let G be a subset
of PARTITIONS(Y'). The functor CompF (P, G) yielding a partition
of Y was defined in article:[3] by:

(Def. 7) CompF(P,G) = NG \ {P1}.

Let us consider Y, let a be an element of BVF(Y'), let G be a subset
of PARTITIONS(Y'), and let P, be a partition of Y. The functor ¥V, pG
yielding an element of BVF(Y') was defined in article:[3] by:

(Def. 8) Vo p,G = INF(a,CompF (P, G)).

Let us consider Y, let a be an element of BVF(Y'), let G be a subset
of PARTITIONS(Y), and let P, be a partition of Y. The functor 3, p, G
yielding an element of BVF(Y') was defined in article:[3] as follows:

(Def. 9) 3, p,G = SUP(a,CompF (P, G)).

3 Predicate Calculus for BVF(Y)

The terminology and notation used in this paper have been introduced
in the following articles:[1], [2], [3], [5], [7], [10],and [11].

In this paper Y denotes a non empty set.
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The following propositions are true:

1. Let a,b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Viusp)rp=e,p G € Jamve,n G-

2. Let a, b, c be elements of BVF(Y'), G be a subset of PARTITIONS(Y),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Viu—i)ap=e),p, G € Jam(pv—e),p, G-

3. Let a, b, c be elements of BVF(Y'), G be a subset of PARTITIONS(Y),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Yusp)rp=e,p G € Tp=(eva),n, G-

4. Let a, b, c be elements of BVF(Y'), G be a subset of PARTITIONS(Y),
and P; be a partition of Y. Suppose G is a coordinate and P; € G,

then Via=pap=e),p G € Tpm(ev—a),n G-

5. Let a, b, c be elements of BVF(Y'), G be a subset of PARTITIONS(Y),

and P; be a partition of Y. Suppose G is a coordinate and P, € G,
then Viump)r(p=e). G € J(amb)a(=(eva), P G-

6. Let a, b, c be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,
then Viusnnp=e),p G € 3ia=(bv—c))r(b=0),p G-

7. Let a,b, c be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),

and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Viamipap=e),p, G € Ja=ve)ab=(cva)), P, G-
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Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),

and P; be a partition of Y. Suppose G is a coordinate and P; € G,

then Viump)rp=e), G € J(a=(bv-c)Ab=(cva), P G-

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y),

and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Viamnn(=e), PG € J(a=(bv-c)A(b=(cv-a)),P G-

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),

and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then va/\(a:>b)/\(b:>6)»1:'1G € ElePlG'

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),

and P; be a partition of Y. Suppose G is a coordinate and P; € G,

then Viavpr@a=cnp=e), G € Fa=(bve),r G-

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),

and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Vi,—p),pG € Jcma)=(e=b),n G-

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y),

and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then V(aﬁb),plG c H(aﬁc)@(b@,cLPIG.

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y),

and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Viuen),pG € Ja=me)yop=e),p,G.

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
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and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Viep,pG € Jema)o(e=b),pG.

Let a, b, ¢ be elements of BVF(Y"), G be a subset of PARTITIONS(Y),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Viqey,r G € J(anc)ane),pn G-

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Viaen,p,G € Javeyspve),p G-

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then va,PlG € EI(a@b)@(b@a)@a,HG'

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then va,plG < El(aéb)@b’plG.

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then vayplG < El(b:>a)®a,P1G~

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then V, pG & El((z/\b)(:)(b/\a)@a,PlG'

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),

and P; be a partition of Y. Suppose G is a coordinate and P; € G,

then vﬂa,plG < H(aib)ﬁﬂ%]alG.
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Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then V_‘G,PIG S E](b:>a)<:>ﬁb,P1G'

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then V, p, G € J(avb)e(bva)sa,r G-

Let a, b, ¢ be elements of BVF(Y'), G be a subset of PARTITIONS(Y),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then v(a\/b)/\(b:>c),P1G c 3a\/c,P1G'

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P; € G,

then Von(a=b),n, G € I, G.

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P; € G,

then V(a:ﬂ;)mb,PlG € J-upG.

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then v(a\/b)/\ﬂa,P1G € FpG.

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Vig=na(-a=t),n G € F,pG.

Let a, b be elements of BVF(Y'), G be a subset of PARTITIONS(Y'),
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and P; be a partition of Y. Suppose G is a coordinate and P, € G,

then Vinn(a=-b),nG € FogpG.

Conclusion

In this paper, some elementary Predicate 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 using computer.
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