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Summary. In this paper, we proved some elementary predicate calculus
formulae containing the quantifiers of Boolean valued functions with respect to
partitions. Such a theory is an analogy of ordinary predicate logic.

MML Identifier: BVFUNC22.

The terminology and notation used here have been introduced in the following
articles: [10], [4], [6], [1], [8], [7], [2], [3], [5], [11], and [9].

1. PRELIMINARIES

For simplicity, we follow the rules: Y denotes a non empty set, a denotes an
element of BVF(Y'), G denotes a subset of PARTITIONS(Y), and A, B, C, D,
FE denote partitions of Y.

One can prove the following propositions:

(1) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C # FE and D # E. Then CompF(A,G) = BANCADAE.

(2) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C # E and D # E. Then CompF(B,G) =ANCANDANE.
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(3) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A#Dand A# Fand B# C and B# D and B # E and C # D and
C # E and D # E. Then CompF(C,G) = AANBADAE.

(4) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C # FE and D # E. Then CompF(D,G) = AANBACAE.

(5) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A#Dand A# Fand B# C and B# D and B # E and C # D and
C # E and D # E. Then CompF(E,G) = AANBACAD.

(6) Let A, B, C, D, E be sets, h be a function, and A’, B', C', D', E' be
sets. Suppose A # B and A # C and A # D and A # F and B # C
and B# D and B# Fand C # D and C # F and D # F and h =
(B——B')+-(C——C")+-(D——D')+-(E~—E')+-(A——A’). Then h(A) =
A" and h(B) = B" and h(C) = C" and h(D) = D" and h(E) = FE'.

(7) Let A, B, C, D, E be sets, h be a function, and A’, B, C', D', E’
be sets. Suppose A # B and A # C and A # D and A # FE and
B#Cand B# Dand B# Fand C # D and C # F and D # E
and h = (B—DB')+-(C——C")+-(D——D")+-(E——FE')+-(A——A"). Then
domh ={A,B,C,D,E}.

(8) Let A, B, C, D, E be sets, h be a function, and A’, B', C', D', E' be
sets. Suppose A # B and A # C and A # D and A # F and B # C
and B# Dand B# Fand C # D and C # FE and D # F and h =
(B—B")+(C——C"+-(D——D")+-(E——FE'")+-(A——A’). Then rngh =
{h(A), h(B), h(C), (D), h(E)}.

(9) Let G be a subset of PARTITIONS(Y), A, B, C, D, E be partitions of
Y, z, u be elements of Y, and h be a function. Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A#Dand A# Fand B# C and B# D and B # E and C # D and
C # E and D # E. Then EqClass(u, BAC A D A E)NEqClass(z, A) # 0.

(10) Let G be a subset of PARTITIONS(Y), A, B, C, D, E be partitions of
Y, and z, u be elements of Y. Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C # E and D # FE and EqClass(z,C A D A E) = EqClass(u,C A D A E).
Then EqClass(u, CompF (A4, G)) N EqClass(z, CompF(B, G)) # 0.
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2. PREDICATE CALCULUS

One can prove the following propositions:

(11) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C 75 F and D 75 E. Then vVa,AGJBG < VvayBG’AG.

(12) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C 75 FE and D 75 E. Then VVG,AGvBG = vVa,BG,AG‘

(13) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C 75 F and D 75 E. Then HVG,AG,BG S VHG’BG,AG-

(14) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C# Fand D # E. Then 33, ,¢.4G € 33, 46,8G.

(15) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C# F and D # E. Then Elga’AgyBG = HHQ,BG,AG-

(16) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A#Dand A# EFand B# C and B# D and B # E and C # D and
C 75 F and D 75 E. Then vVa,AG7BG < ElVaVBG,AG‘

(17) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C 75 E and D # E. Then VVG,AG,BG S Vﬂa,BG,AG‘

(18) vﬂayAG,BG & EHG,BG,AG-

(19) vaAG,BG c HHQBG’,AG-

(20) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C# FEand D # E. Then 3y, ,¢ G € 33, 36,4G.

(22)!  Suppose that

!The proposition (21) has been removed.
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G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C#Fand D # E. Then 3y, ,¢.8G € 33, ;6,4G.

(23) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C' # D and
C 75 FE and D 75 E. Then _‘VV‘LAG,BG = Hﬁva,BGﬂG‘

(24) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C 75 FE and D 75 E. Then _‘VVG,AG,BG = EIEIﬁa,BG,AG~

(25) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A#Dand A# Fand B# C and B# D and B # E and C # D and
C# FEand D # E. Then V., ,¢BG € Wy, ;6.4G.

(26) Suppose that
G is a coordinate and G = {A,B,C,D,E} and A # B and A # C and
A# Dand A# Fand B# C and B# D and B # E and C # D and
C 75 FE and D 75 E. Then VﬁvayAG7BG S HEL(L,BG’,AG-
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