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The articles([3],[[2],[101],[T1], 4], 5], [8], [9], [7], andl[B] provide the notation and terminology for
this paper.

1. PRELIMINARIES

For simplicity, we follow the rulesi, | denote setsf denotes a functiorx, x1, X2, y, A, B, X, Y, Z
denote many sorted sets indexed by denotes a non empty set, aNgddenotes a many sorted set

indexed bydJ.
Next we state three propositions:

(1) For every seiX and for every many sorted s&t indexed byl such thati € | holds
domM+-(i——X)) =1.

(2) If f =0, thenf is a many sorted set indexed By

(3) If I is non empty, then there exists Kowhich is empty yielding and non-empty.

2. SINGLETON AND UNORDERED PAIRS

Let us considel, A. The functor{ A} yielding a many sorted set indexed bis defined by:

(Def. 1) For eveny such that € | holds{A}(i) = {A(i)}.

Let us considel, A. One can check thdfA} is non-empty and locally-finite.
Let us considet, A, B. The functor{A,B} yielding a many sorted set indexed bys defined

by:
(Def. 2) For every such thai € | holds{A,B}(i) = {A(i),B(i)}.

Let us notice that the functdi, B} is commutative.
Let us considel, A, B. Note that{A, B} is non-empty and locally-finite.
The following propositions are true:

(4) X =/{y} iff for every x holdsx € X iff x=1y.
(5) Iffor everyx holdsx € X iff x=x1 orx = Xg, thenX = {xq,X2}.

(6) If X={x1,%}, then for every such thatx = x; or x = xp holdsx € X.
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{N1} #0.

If x e {A}, thenx=A.

x e {x}.

If x=Aorx= B, thenx e {A B}.
{A}U{B} = {AB}.

{xx} = {x).

(14f] 1f {A} C {B}, thenA=B.

(15)
(16)
17
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If {x} = {y}, thenx=y.

If {x} = {A,B}, thenx=Aandx=B.

If {x} = {A,B}, thenA=B.

{x} € {xy} and{y} < {xy}.

If {x} U {y} = {x} or {x} U{y} = {y}, thenx=y.
(X UfxY) = {xy)

(ZZE] If I is non empty andx} N{y} =0, thenx#y.

(23)
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(39)
(36)
(37)
(38)

If {x} N {y} = {x} or {x} N {y} = {y}, thenx=y.
{} N {xy} = {x} and{y} N {x,y} = {y}.

If I is non empty andx} \ {y} = {x}, thenx #Yy.
If {x}\{y} =0, thenx=y.

{3\ {xy} =0 and{y}\ {x,y} = 0.

If {x} C {y}, then{x} = {y}.

If {x,y} C {A}, thenx=Aandy=A.

If {x,y} C {A}, then{x,y} = {A}.

2% = {0, {x}}.

{A} C 27

Ui} =x

UL v = {x v}

U{A B} =AUB.

{x} CXiff xe X.

{X1, %2} C X iff x; € X andxz € X.

IfA=0 orA={x1} orA={x2} or A= {x1,%2}, thenA C {x1,%}.

1 The proposition (13) has been removed.
2 The proposition (21) has been removed.
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3. SUM OF UNORDERED PAIRS(OR A SINGLETON) AND A SET

Next we state several propositions:

(39)
(40)
(41)
(42)
(43)
(44)
(45)

If xe Aorx =B, thenxe AU{B}.
AU{x} CBiff xe BandA C B.

If {x}UX =X, thenx e X.

If x e X, then{x} UX = X.
{x,y}UA=AIiff xe Aandy € A.

If I is non empty, thekx} UX #£ 0.
If I is non empty, thekx,y} UX # 0.

4. INTERSECTION OF UNORDERED PAIR$OR A SINGLETON) AND A SET

We now state several propositions:

(46)
(47)
(48)
(49)
(50)

If XN {x} = {x}, thenx e X.

If x e X, thenX N {x} = {x}.

x € X andy € X iff {x,y}nX={xy}.

If I is non empty andx} N X = 0y, thenx ¢ X.

If I is non empty andx,y} N X =0y, thenx ¢ X andy ¢ X.

5. DIFFERENCE OF UNORDERED PAIR$OR A SINGLETON) AND A SET

The following propositions are true:

(51)
(52)
(53)
(54)
(55)
(56)
(s8f]
(59)
(60)

Ify € X\ {x}, theny € X.

If I is non empty ang € X\ {x}, theny # x.

If I is non empty an& \ {x} = X, thenx ¢ X.

If I is non empty andx} \ X = {x}, thenx ¢ X.

{XF\X =0 iff xe X.

If I is non empty andx,y} \ X = {x}, thenx ¢ X.

If I is non empty andx,y} \ X = {x,y}, thenx ¢ X andy ¢ X.
{Xy}\ X =0 iff xe X andy € X.

If X =0 orX={x} or X ={y} or X = {x,y}, thenX\ {x,y} = 0.

3 The proposition (57) has been removed.
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6. CARTESIAN PRODUCT

One can prove the following propositions:
(61) IfX=0 orY=0,then[X,Y]=0.
(62) If X is non-empty and is non-empty angX,Y] = [Y, X], thenX =Y.
(63) If [X,X] =1Y,Y], thenX =Y.
(64) If Zis non-empty and if X, Z]] C [[Y,Z] or [Z,X] C [Z,Y], thenX C Y.
(65) IfX CY,then[X,Z] C[Y,Z] and[Z,X] C [Z,Y].
(66) If xg C Aandxy C B, then[xg,x2] C [[A B].
(67) [XUY,Z] = [X.Z]U[Y.Z] and[Z.XUY] = [Z.X] U[Z.Y].
(68) XUz, AUB] = [0, A] U [[xq, B] U [z, A] U [x2, B.
(69) [XNnY,Z] = [X,z]nfY,Z] and[[z,X Y] = [[z,X] N [Z,Y].
(70) [[x1Nx2, ANB] = [[x1, A N [[%2, B].
(71) IfAC X andBCY, then[A Y] N[X,B] = [A BJ.
(72) [X\Y,Z] = [X,Z]\ [Y,Z] and[Z, X\ Y]} = [[z,X] \ [2,Y].
(73)  [x %2l \ [A B = [xa \ Axe]] U [x1, %2\ B}
(74) IfxgNx2 =0, orANB =0y, then[xs,A]N[x2,B] =0.
(75) If X is non-empty, theffi{x}, X] is non-empty andX, {x}] is non-empty.
(76)  [I{xy} X] =[x}, XTU [y}, X[ and[X, {x,y3]] = [X, {xH U [X, {y}].
(77) 1f xq is non-empty and\ is non-empty andx, A] = [z, BJ, thenx; = x; andA = B.
(78) IfX C[X,Y] orXC[Y,X],thenX=0;.
(79) IfAc[xy] andAc [X,Y], thenAc [xNX,yNY].
(80) If [, X] C [y, Y] and[x, X] is non-empty, thew CyandX C .
(81) IfACX,then[AA] C [X,X].
(82) IfXNY =0, then[X,Y]N[Y,X]=0.
(83) If Ais non-empty and ifA,B] C [X,Y] or [B,A] C [[Y,X]}, thenBCY.
(84) IfxC[A B] andy C [X,Y], thenxUy C [AUX,BUY].
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