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Summary. In the first part of this article | have proved theorems about boolean of
many sorted sets which are corresponded to theorems about boolean of sets, whereas the
second part of this article contains propositions about union of many sorted sets. Boolean as
well as union of many sorted sets are defined as boolean and union on every sorts.

MML Identifier: MBOOLEAN.

WWW: http://mizar.org/JFM/Vol7/mboolean.html

The articles[[9],[[3],[11],[[1], 2], 15], [4], [10], [7], [6], andL[8] provide the notation and terminol-
ogy for this paper.

1. BOOLEAN OF MANY SORTED SETS

We adopt the following rules, y, | denote sets and, B, X, Y denote many sorted sets indexed by
l.

Let us considel, A. The functor 2 yielding a many sorted set indexed big defined by:
(Def. 1) For every sdtsuch thai € | holds 2(i) = 240,

Let us considel, A. Note that 2 is non-empty.
Next we state a number of propositions:

(1) X =2"iff for every AholdsA e X iff ACY.

@ 2 =1 {0}

@) 27X =] 2X.

@ 2—W=1—{0,{x}.

(B) 0 CA

(6) If ACB,then 2 C 2B,

(7) 2AU2B C AR,

(8) If2Au2B =2AB then for every setsuch that € | holdsA(i) andB(i) areC-comparable.

(9) 2M1B=2An28,
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2B C (1 {0)) U (24 29),

X C A\ Biff X C AandX missesB.
A\Bj2B\A C pA~B,

X CA=-Biff X C AUBandX missesANB.
If X CAorY CA thenXNnY CA.

If X C A thenX\Y C A

If X C AandY C A, thenX-Y C A

[X,Y] € 227

X C Aiff X € 22,
MSFuncgA, B) C 2[48l,

2. UNION OF MANY SORTED SETS

Let us considef, A. The functorl J A yielding a many sorted set indexed big defined by:
(Def. 2) For every satsuch that € | holds(UJA)(i) = UA().

Let us considet. Note that J(0y) is empty yielding.
Next we state a number of propositions:

(21)
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A € X iff there existsY such thatA € Y andY € X.
U(0) =0y.

Ul —x) =1 +—Ux

Ul — (X)) =1 — x.

U — ({3 {71} =1 — {x.y}.
If X € A thenX C JA.

If AC B, thenJA C |JB.

U(AUB) = JAUUB.

U(ANB) C UANUB.

U@t =A

AC 2UA,

IfUY CAandX €Y, thenX C A

LetZ be a many sorted set indexed bgndA be a non-empty many sorted set indexed by
Suppose that for every many sorted Xehdexed byl such thaiX € A holdsX C Z. Then

UACZ.

(34) LetBbe a many sorted set indexed lbgndA be a non-empty many sorted set indexed by

Suppose that for every many sorted Xahdexed byl such thatX € AholdsXNB = 0.

ThenJUANB=0,.

(35) LetA, B be many sorted sets indexed bySupposéAU B is non-empty. Suppose that for
all many sorted setX, Y indexed byl such thatX Y andX € AUB andY € AUB holds
XNY =0,. Then(ANB) = UANUB.

1 The proposition (14) has been removed.
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(36) LetA, X be many sorted sets indexed bgndB be a non-empty many sorted set indexed

by I. SupposeX C |J(AUB) and for every many sorted sétindexed byl such thaty € B
holdsY N X =0,. ThenX C JA.

(87) LetAbe alocally-finite non-empty many sorted set indexedl.t§uppose that for all many
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sorted set¥, Y indexed byl such thalX € AandY € AholdsX CY orY C X. ThenlJA € A.
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