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Summary. Inthis paper, we define the coordinate of partitions. We also introduce the
universal quantifier and the existential quantifier of Boolean valued functions with respect to
partitions. Some predicate calculus formulae containing such quantifiers are proved. Such a
theory gives a discussion of semantics to usual predicate logic.
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The articles|[10],[[B3],[[1R],[[16],[15], 23], 1a],[17],[14] [ 114],[2],.18],[19],[[6],[5], and 4] provide
the notation and terminology for this paper.

1. PRELIMINARIES

In this papelY is a non empty set an@ is a subset of PARTITIONY).

Let X be a set. Then PARTITIONS) is a partition family ofX.

Let X be a set and IgE be a non empty partition family of. We see that the element Bfis a
partition of X.

The following proposition is true

(1) Letybe an element of. Then there exists a subsébf Y such that
(i) yeX,and

(i) there exists a functioim and there exists a family of subsets o¥ such that dorh=G
and rnch = F and for every setl such thad € G holdsh(d) € d andX = IntersectF) and
X #0.

Let us consideY and letG be a subset of PARTITIONS). The functor/ G yields a partition
of Y and is defined by the condition (Def. 1).

(Def. 1) Letxbe aset. There A Gif and only if there exists a functiomand there exists a family
F of subsets oY such that dorh = G and rndh = F and for every sed such thatl € G holds
h(d) € d andx = IntersectF ) andx # 0.

Let us considel, let G be a subset of PARTITIONS), and letb be a set. We say thétis
upper min depend db if and only if the conditions (Def. 2) are satisfied.
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(Def. 2)(i) For every partitiord of Y such that € G holdsb is a dependent set df and

(i) for every sete such thake C b and for every partitiom of Y such thatd € G holdseis a
dependent set af holdse = h.

The following proposition is true

(2) For every element of Y such thaiG # 0 there exists a subs#tof Y such thaty € X and
X is upper min depend d3.

Let us consideY and letG be a subset of PARTITIONS). The functor\/ G yields a partition
of Y and is defined as follows:

(Def. 3)()) For every sex holdsx € \/ G iff xis upper min depend @ if G #£ 0,
(i)  VG=I(Y), otherwise.

We now state two propositions:

(3) For every subseb of PARTITIONS(Y) and for every partitiorP, of Y such that?; € G
holdsP, A G.

(4) For every subseb of PARTITIONSY) and for every partitiorP, of Y such that?, € G
holdsP; € \/ G.

2. COORDINATE AND QUANTIFIERS

Let us consideY and letG be a subset of PARTITIONS). We say thaG is generating if and only
if:

(Def. 4) AG=I(Y).

Let us considel and letG be a subset of PARTITIONS). We say thats is independent if
and only if the condition (Def. 5) is satisfied.

(Def. 5) Leth be a function andF be a family of subsets of. Suppose dotn= G and rnch=F
and for every sedl such thatl € G holdsh(d) € d. Then Interse¢F ) # 0.

Let us considel and letG be a subset of PARTITIONS). We say thaG is a coordinate if
and only if:

(Def. 6) Gis independent and generating.

Let us consideY and letP; be a partition off. Then{P;} is a subset of PARTITIONE).
Let us considel, let P; be a partition ofY, and letG be a subset of PARTITIONS). The
functor CompKPy, G) yielding a partition ofY is defined as follows:

(Def. 7) CompkP,G) = AG\ {P1}.

Let us consideY, leta be an element dBoolear(, let G be a subset of PARTITIONS), and
let P, be a partition off. We say thaa is independent oy, G if and only if:

(Def. 8) ais dependent of ComgP;,G).

Let us consideY, letabe an element dBoolear!, letG be a subset of PARTITIONS), and let
P1 be a partition olY. The functov, p, G yields an element dBoolean and is defined as follows:

(Def. 9) Vap, G =INF(a,CompKPy,G)).

Let us consideY, letabe an element doolear, letG be a subset of PARTITIONS), and let
P1 be a partition ofY. The functor3, p, G yields an element dBoolean and is defined as follows:

(Def. 10) Ja4p,G = SUR@a,CompKPy,G)).
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The following propositions are true:

(5) For every elemers of Boolearl and for every partitiof; of Y holdsV,p, G is dependent
of CompHPy,G).

(6) For every elemerd of Boolear and for every partitiorP; of Y holds3, p, G is dependent
of CompKPy,G).

(7) For every elemena of Boolea and for every partitiorP, of Y holds Virue(y),p, G =
true(Y).

(8) For every elemena of Booleal and for every partitiorP; of Y holds Ftrue(y),p, G =
true(Y).

(9) For every elemena of Booleard and for every partitiorP, of Y holds VtalsgY),p, G =
falsg(Y).

(10) For every elemera of Booleal and for every partitiorP; of Y holds Fralsey),p,C =
fals€Y).

(11) For every elemera of Boolearl and for every partitio?; of Y holdsVap,G € a.
(12) For every element of Boolearl and for every partitio?, of Y holdsa € Jap,G.

(13) For all elements, b of Boolear{ and for every partitiofP; of Y holdsVarb,p, G = Vap, GA
Vo,p, G.

(14) For all elements, b of Boolear! and for every partitiorP; of Y holdsVap, GV Vp p,G €
Va\/b,Ple-

(15) For all elements, b of Boolea and for every partitiorP; of Y holds Vasbp, G €
Va,PlG = Vb7plG.

(16) For all elementa, b of Boolear{ and for every partitiof®; of Y holds3aybp, G = 3ap, GV
Fop, G.

(17) For all elementa, b of Boolearf and for every subs& of PARTITIONS(Y) and for every
partitionPy of Y holds3app,G € Fap,GATpp, G.

(18) For all elements, b of Boolearl and for every partitior?, of Y holds3,p,G® 3y p,G €
Ha@b’PlG.

(19) For all elements, b of Boolear! and for every partitiodP; of Y holds3ap,G= Jpp,G €
Ela:>b,|:’:|_G'

In the sequed, u denote elements @oolear .
Next we state a number of propositions:

(20) For every partitiorP, of Y holds—Vap,G = 3-ap,G.

(21) For every partitiorP, of Y holds—3,p,G = V-ap,G.

(22) Forevery partitiofP, of Y such thauis independent d?;, G holdsVy—ap,G=U= V5 p,G.
(23) Forevery partitiofP; of Y such thauis independent d?;, G holdsVa—.yp,G=dap,G=u.
(24) For every partitiofP, of Y such thau is independent dPy, G holdsVyyap, G = UV Vap G.
(25) For every partitiofP, of Y such thau is independent dPy, G holdsVa,yp, G = Vap, GV U.
(26) For every partitior, of Y such thau is independent dPy, G holdsVa,yp, G € 3ap, GV U.
(27) For every partitiofP, of Y such thau is independent dPy, G holdsVy\ap, G = UAVap,G.
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(28) For every partitioP; of Y such thau is independent dPy, G holdsVaup, G = Vap, GAU.

(29) For every partitior?, of Y holdsVa,up, G € 3ap,GA UL

(30) For every partitiof?, of Y such thau is independent dP;, G holdsVygap,G € UG Vap, G.

(31) For every partitiof?, of Y such thau is independent dP;, G holdsVagup, G € Vap, GO U.

(32) Forevery partitiof?; of Y such thatis independent d?;, G holdsVap, G € u& Vap, G.

(33) Forevery partitiof?; of Y such that is independent d?;, G holdsVaeyp, G € Vap, G < U.

(34) For every partitiodP; of Y such thatu is independent dP;, G holds3,yap,G = UV 35 p,G.

(35) For every partitiodP; of Y such thau is independent dP;, G holds3a,yp,G = Jap, GV UL

(36) For every partitiodf; of Y such thatu is independent dPy, G holds3y\ap,G=UA T4 p,G.

(37) For every partitiodf; of Y such thau is independent dPy, G holds3,yp,G = Jap,GAU.

(38) For every partitio?, of Y holdsu = 33p,G € Jy=ap,G.

(39) For every partitiorP, of Y holds3ap, G = U € Jayp,G.

(40) For every partitiof, of Y such thau is independent dPy, G holdsu® 355, G € Jugap, G.

(41) For every partitiof, of Y such thau is independent dPy, G holds3ap, G® U € Jagup, G
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