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Propositional Calculus for Boolean Valued Functions.
Part IV
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Summary. In this paper, we have proved some elementary propositional calculus for-
mulae for Boolean valued functions.

MML ldentifier: BVFUNC_8.

WWW: http://mizar.org/JFM/Volll/bvfunc_8.html

The articles|[3], [[5], [[8], [[7], [6], [1], [4], and[[2] provide the notation and terminology for this
paper.

In this papelY is a hon empty set.

Next we state a number of propositions:

(1) For all elements, b, ¢, d of Boolearf holdsa= bAcAd = (a=b)A(a=c)A(a=d).

(2) For all elements, b, ¢, d of Boolearf holdsa= bvcvd= (a=b)Vv(a=c)V(a=d).

(3) Forall elements, b, c, d of Boolear! holdsaAbAc=d=(a=d)V(b=d)V(c=d).

(4) Forall elements, b, c, d of Boolear! holdsavbvc=d=(a=d)A(b=d)A(c=d).

(5) For all elements, b, c of Boolea holds(a=b)A(b=c)A(c=a)=(a=b)A(b=
cn(c=a)A(b=a)A(a=cC).

(6) For all elements, b of Boolea holdsa=aAbVvan-b.

(7) For all elements, b of Boolearl holdsa = (aVb) A (aV —b).

(8) Forall elements, b, cof Booleal holdsa=aAbAcvasbA—cvar—bAacvar—bA—c.

(9) For all elements, b, ¢ of Boolearl holdsa= (aVbVc)
(av-bv—c).

A(avbv-c)A(av-bvc)A

(10)
(11)
(12)
(13)
(14)
(15)

For all elements, b of Boolearf holdsaAb=aA (-aVb).
For all elements, b of Boolearf holdsavb=aVv-anb.
For all elements, b of Boolear{ holdsa® b= —(a< b).
For all elements, b of Boolearf holdsa® b= (aV b) A (—aV —b).
For every elemerit of Boolear holdsa@ true(Y) = —a.

For every elemerit of Boolear holdsa& falsgY) = a.
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(16) For all elements, b of Boolear holdsa® b= -a® —h.

(17) For all elements, b of Boolear{ holds—(a®b) = ag —b.

(18) For all elements, b of Boolear{ holdsa < b= (aV —b) A (—aV b).
(19) For all elements, b of Boolearf holdsa< b=aAbVv-an -h.
(20) For every elemernit of Boolear! holdsa < true(Y) = a.

(21) For every elemenit of Boolearf holdsa < falsgY) = —a.

(22) For all elements, b of Boolearf holds—(a < b) = a< —b.

(23) For all elements, b of Boolearf holds—a€ a= b < —a.

(24) For all elements, b of Boolear holds—a € b= a < —h.

(25) For all elements, b of Boolear holdsae avb< bvas a.
(26) For every elemerat of Boolear! holdsa= —a < —a = true(Y).
(27) For all elements, b of Boolearf holdsa= b= a= a=true(Y).

(28) For all elements, b, ¢, d of Boolearl holds(a=-¢) A (b= d) A (-cV—d) = —-aVv-b=
true(Y).

(29) For all elements, b, c of Boolearf holdsa= b= a=b=c=a= c=true(Y).
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