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Propositional Calculus for Boolean Valued Functions.
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Summary. In this paper, we proved some elementary propositional calculus formulae
for Boolean valued functions.

MML Identifier: BVFUNC10.

WWW: http://mizar.org/JFM/Volll/bvfuncl0.html

The articlesl[3],[[5],[4],[[2], and 1] provide the notation and terminology for this paper.
In this papely denotes a non empty set.
One can prove the following propositions:

(1) For all elements, b, ¢ of Boolearf holdsaAbVvbAcvcaa=(avb)A(bve)A(cva).
(2) Forall elements, b, cof Boolea holdsaA—bvbA—cvVcA—-a=bA—aVvcA—bvan-—c.

(3) For all elements, b, ¢ of Boolear{ holds(aV —b) A (bv—c) A (cv—-a) = (bV—-a) A (cV
—b) A (aV —c).

(4) For all elements, b, ¢ of Boolear! such that = a = true(Y) andc = b = true(Y) holds
c=-aVvb=true(Y).

(5) For all elements, b, ¢ of Boolearl such that = ¢ = true(Y) andb = ¢ = true(Y) holds
aAb=c=true(Y).

(6) For all elementsy, ap, by, by, ¢1, ¢, of Boolearl holds (a; = ap) A (by = bp) A (cp =
C)A(aaVvbiver) €ax vy Ve.

(7) Forall elementsy, ay, by, by of Boolear! holds(ag = b1) A (ag = b)) A(aa Vag) A—=(bi A
bp) = (b1 = 8.1) A(by=ap) A (bl Vo)A ﬁ(al/\ az).

(8) Forall elements, b, ¢, d of Boolear holds(avb)A(cvd)=aAcvardvbAacvbAd.

(9) For all elementsy, ay, by, by, bz of Boolear holdsa; AayV by Aby Abs = (a1 Vb)) A
(a1 V bz) N (a1 \% b3) A(agV b1) A (az vV bz) AN (az vV b3).

(10) For all elements, b, ¢, d of Boolearf holds(a= b)A (b= c)A(c=d)=(a=bAcA
d)A(b=cAd)A(c=d).

(11) For all elements, b, ¢, d of Boolearf holds(a=c)A (b= d)A(avb) ecvd.

(12) For all elements, b, c of Boolearf holds(aAb = —c)AaAc e —b.
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(13) For all elementsy, ap, as, b, by, bs of Boolearf holdsa; Aay; Aag = by VbyVbs =
by A=bp Aaz = —a; vV —-ay V bs.

(14) For all elements, b, c of Boolearl holds(a=b) A (b=-¢c)A(c=a) =aAbAcv-aA
—-bA-c.

(15) For all elements, b, ¢ of Boolear holds(a= b)A(b=c)A(c=a)A(aVbvc)=
aAbAc.

(16) For all elements, b, ¢ of Boolearl holds(aV b) A (bVvc)A(cva)A—(aAbAc) =—-aA
bAcvaA-bAcvaAbA-c.

(17) For all elements, b, ¢ of Boolear holds(a= b)A (b= c) €ea= bAc.

(18) For all elements, b, c of Boolearf holds(a=-b) A (b= c) €avb=c.

(19) For all elements, b, c of Boolearf holds(a=-b) A (b=c) €ca= bVc.

(20) For all elements, b, c of Boolearf holds(a=-b) A (b= c¢) € a= bV -c.

(21) For all elements, b, c of Boolearf holds(a=-b) A (b=c) € b=cVa.

(22) For all elements, b, c of Boolearf holds(a=-b) A (b=¢) € b= cV -a.

(23) For all elements, b, c of Boolearf holds(a=-b) A (b= c¢) € (a=b)A(b=cVa).
(24) For all elements, b, c of Boolearf holds(a=-b) A (b= ¢) € (a=bV-c)A (b= c).
(25) For all elements, b, c of Boolearf holds(a=-b) A (b= c) € (a=bVc)A(b=cVa).

(26) For all elementa, b, c of Boolearl holds(a=b) A (b=c¢) € (a=bVv—-c)A(b=cVa).

(27) Forall elementa, b, cof Boolearf holds(a=-b)A(b=-c) € (a=bVv-c)A(b=cVv-a).
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