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Summary. The paper includes proofs of few theorems proved earlier by Shunichi
Kobayashi in many different settings.
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The articles([10],14],[[12], (18], [[156],[[15],[[18], [17] [[1],[[14] [[3],[[2],[[11],[[O],(16],[[5], and_[7]
provide the notation and terminology for this paper.

1. PRELIMINARIES

Let X,Y be sets and IeR, Sbe relations betweeX andY. Let us observe th& C Sif and only if:
(Def. 1) For every elementof X and for every elementof Y such thatfx, y) € Rholds{x,y) € S

For simplicity, we use the following conventiolY: denotes a non empty setdenotes an ele-
ment ofBoolear(, G denotes a subset of PARTITION®), andP, Q denote partitions of .

LetY be a non empty set and I6tbe a non empty subset of PARTITIORS. We see that the
element ofG is a partition ofY.

We now state a number of propositions:

(1) AOparmimionsy) = O(Y).

(2) For all equivalence relatiog Sof Y holdsRUSC R- S

(3) For every binary relatioRonY holdsR C Oy.

(4) For every equivalence relatiéhof Y holdsCy - R= Oy andR- Oy = Oy.

(5) For every partitionP of Y and for all elements, y of Y holds (x,y) € =p iff x €
EqClassy, P).

(6) LetP, Q, Rbe partitions offY. Suppose=r = =p-=q. Letx, y be elements of. Then
x € EqClass$y, R) if and only if there exists an elemenof Y such thak € EqClas$z, P) and

z< EqClas$y, Q).

(7) LetR, Sbe binary relations and be a set. IRis reflexive inY andSis reflexive inY, then
R- Sis reflexive inY.

(8) Forevery binary relatioR and for every sét such thaRis reflexive inY holdsY C fieldR.

(9) For every set and for every binary relatioR onY such thatR is reflexive inY holds
Y =fieldR.

(10) For all equivalence relatioi® Sof Y such thatR-S=S- R holdsR- Sis an equivalence
relation ofY.
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2. BOOLEAN-VALUED FUNCTIONS

The following three propositions are true:

(11) For all elements, b of Boolear such thaa € b holds—b € —a.

(13@ Leta, b be elements oBoolear(, G be a subset of PARTITIONS), andP be a partition

of Y. If a€ b, thenV, pG € v, pG.

(15E] Leta, b be elements aBoolear(, G be a subset of PARTITIONS), andP be a partition

of Y. If a€ b, thend, pG € 3y pG.

3. INDEPENDENTCLASSES OFPARTITIONS

One can prove the following propositions:

(16) If G is independent, then for all subsésQ of PARTITIONS(Y) such thatP C G and

QCG hO|dSE/\p~E/\Q ==A\Q " =AP:

(17) If Gisindependent, thel, ,c QG = Vv, G PG.

(18) If Gisindependent, thefy, . QG = 33, .6, PG.

(19) Letabe an element dBoolear{, G be a subset of PARTITIONS), andP, Q be partitions
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of Y. If Gis independent, thefy, . oG € V3,6 PG.
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