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Summary. In this article some basic theorems about singletons, pairs, power sets,
unions of families of sets, and the cartesian product of two sets are proved.
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The article[1] provides the notation and terminology for this paper.

1. CARTESIAN PRODUCT OF SETS

In this paperx, X1, X2, Y, Y1, ¥2, Z A, B, X, X1, X2, X3, X4, Y, Y1, Y2, Z, N, M denote sets.
Letx, y be sets. One can verify thét, y) is non empty.
Let us consideK. The functor % is defined by:

(Def. 1) zZe2Xiff ZC X.
Let us consideK;, Xo. The functorf: Xg, X2 ] is defined as follows:
(Def. 2) ze [ X3, X2 ] iff there existx, y such tha € X; andy € Xz andz= (X, y).
Let us consideK;, X2, X3. The functorf: X1, Xz, X3 is defined by:
(Def. 3) [ X1, X2, X3] = [[ X1, X2, X31.
Let us consideK;, X2, X3, X4. The functorf: Xy, Xo, X3, X4 ] is defined by:
(Def. 4) [ X1, X2, X3, Xa] = [ [ Xq, X2, X3 ], Xq.

2. BASIC PROPERTIES OF SETS
We now state a number of propositions:
1) 22={o.
2 yo=o.
(SH If {x} C {y}, thenx=y.
(8H If {x} ={y1,y2}, thenx=yj.

1 The propositions (3)—(5) have been removed.
2 The proposition (7) has been removed.
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(9) 1 {x} = {y1y2}, thenys = ya.
(10) If {x1,%2} = {y1, Y2}, thenxy = y1 or xg = y».
(12f] {x} < {xy}-
13) If{xpu{y} ={x},thenx=y.
(14 Guixyr={xy}.
(16@ If {x} misses{y}, thenx #£y.
(A7) Ifx#y, then{x} misses{y}.
18) If{x}n{y} ={x},thenx=y.
(19) {xpn{xy}={x}.
(20) {xp\{y} = {x} iff x#y.
(21) If{x}\{y} =0, thenx=Yy.
(22) {x}\{xy}=0.
(23) Ifx#y, then{xy}\{y} = {x}.
(24) If{x} C{y}, thenx=y.
(25) If{z} C{xy},thenz=xorz=Yy.
(26) If{x,y} C{z}, thenx=z
27) If{x,y} C{z}, then{x,y} = {z}.
(28) If {x1,x2} € {y1,¥2}, thenxy =y1 0rx; =ys.
(29) Ifx#y, then{x}-{y} = {xy}.
(30) 2% ={0,{x}}.
(31) U{x}=x
(32) U{{x}:{y}} = {xy}.
(33) If {x1, X2) = (Y1, ¥2), thenxy = y1 andxz = y».
(34) (xy) € [{x}, {ya}]iff x=x andy =y1.
35 [ iy ={xn}
(36) [{x}, {%.2}] = {{x ). (x 2} and[: {x Y}, {2} ] = {(x 2. {5, 2)}.
(37) {x} CXiff xeX.
(38) {x1,%2} CZiff xy € Zandx; € Z.
(39) YC{x}iff Y=0o0rY ={x}.
(40) IfY CXandx¢Y,thenY C X\ {x}.
(41) If X # {x} andX # 0, then there existg such thaty € X andy # x.
(42) ZC{x,x}iff Z=00orZ={x1} orZ={x} orZ = {xq,%}.
(43) If {z} =XUY, thenX = {z} andY = {z} or X =0 andY = {z} or X = {z} andY = 0.

3 The proposition (11) has been removed.
4 The proposition (15) has been removed.



SOME BASIC PROPERTIES OF SETS

(44) If{z} =XUY andX £Y,thenX=0o0rY =0.
(45) If {x}uX CX,thenxe X.

(46) Ifxe X, then{x}uX=X.

47) If{x,yjuzZCZ, thenxe Z.

(48) IfxeZandye Z, then{x,y}UZ=2Z.

(49) {x}uUX#0.

(50) {X,y}UX #U0.

(51) IfXNn{x} ={x}, thenxe X.

(52) Ifxe X, thenXn{x} = {x}.

(53) IfxeZandyeZ, then{x,y}NZ = {x,y}.
(54) If {x} missesX, thenx ¢ X.

(55) If{x,y} misse<Z, thenx ¢ Z.

(56) Ifx¢ X, then{x} missesX.

(57) Ifx¢ Zandy¢ Z, then{x,y} misse<.

(58) {x} missesX or {x} N X = {x}.

(59) If{x,y}nX={x},theny¢ X orx=y.

(60) IfxeXandify ¢ X orx=y,then{x,y} N X = {x}.
63 1f {xy}nX={xy}, thenxe X.

(64) ze X\ {x}iff ze X andz# x.

(65) X\ {x}=Xiff x¢ X.

(66) If X\ {x}=0,thenX =0o0rX ={x}.

(67) {x}\X={x}iff x¢X.

(68) {x}\X=0iff xe X.

(69) {x}\X=0or{x}\X={x}.

(70) {x,y}\X={x}iff x¢ X butye X orx=y.
(72@ Y\ X = {x y} iff x¢ X andy ¢ X.

(73) {x,y}\ X =0iff xe X andy € X.

(74) {xy}\X =00r {xy}\X = {x} or {x,y} \ X = {y} or {x,y} \ X = {x,y}.
(75) X\ {x,y} =0iff X=00r X = {x} or X = {y} or X = {x,y}.
(79)] 1f ACB, then 2 C 2B,

(80) {A}c2A

(81) 2Au2B C2AB

5 The propositions (61) and (62) have been removed.
6 The proposition (71) has been removed.
" The propositions (76)—(78) have been removed.
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(82) If22U2B = 2AYB thenA andB areC-comparable.

(83) 2¥B—=2AN28,

(84) 2MBC {0}uU(2h\28).

(86} 2A\BU2B\A C 2ATB,

(92F] 1f X € A thenX C UA.

(93) U{X,Y}=XUY.

(94) If for everyX such thaiX € AholdsX C Z, thenlAC Z.
(95) If AC B, thenUAC |JB.

(96) U(AUB)=UAUUB.

(97) U(ANB) C UANUB.

(98) If for everyX such thaX € A holdsX missesB, then|J A missesB.
(99) UM =A

(100) AC2UA

(101) If for all X, Y such thatX #Y andX € AUB andY € AUB holds X missesY, then
U(ANB) = JANUB.

(102) Ifze [ X,Y], then there exist, y such that(x, y) = z.
(103) IfAC[X,Y]andze A, then there exist, y such tha € X andy € Y andz= (x, y}.

(104) Ifze [ X1, Yi]N[Xo, Y2, then there exisk, y such thatz= (x,y) andx € X; N X, and
yeYinYs.

(105) [X,Y]c 22",

(106) (x,y) €[ X,Y]iff xe XandyeY.

(107) If{x,y) € [ X, Y], then{y,x) € [Y, X].

(108) Iffor allx, y holds{x, y) € [ X1, Y1 ] iff (x,y) € [ X2, Y21, then[ X1, Y1]=[Xz, Y21.
(109) IfAC[X,Y]and forallx ysuch thatx, y) € Aholds(x,y) € B, thenAC B.

(110) IfAC[ X1, Yr]andBC [ Xz, Y2 and for allx, y holds(x, y) € Aiff (x, y) € B, thenA=B.

(111) |If for everyz such thatz € A there exisk, y such thatz = (x, y) and for allx, y such that
(x,y) € Aholds(x,y) € B, thenA C B.

(112) Suppose that
(i) for everyzsuch thatz € Athere exisk, y such thaz = (X, y},
(i) for everyzsuch that € B there exisk, y such that = (x, y), and
(iiiy  forall x, yholds{x,y) € Aiff (x,y) € B.
ThenA=B.

(113) [X,Y]=0iff X=0o0rY =0.
(114) IfX#0andY £A0and:X,Y]=[Y, X], thenX =Y.
(115) If[X,X]=[Y,Y], thenX =Y.

8 The proposition (85) has been removed.
9 The propositions (87)—(91) have been removed.
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(116) IfX C[X,X], thenX=0.

(117) fz#0andifX,Z]C[Y,Z]or[Z,X]CZ,Y] thenXCY.

(118) IfXCY,then[X,Z]CY,Z]Jand}Z,X]C[ZY].

(119) If X3 CYrandXz C Yo, thenl: Xq, X2 C VY1, Y2 .

(120) [XUY,Z]=[X,Z]JULY,Z]and}Z, XUY]=[Z,X]U[ZY].

(121) [XeUXo, YaUY2] = [ X0, Yo U X1, Y2 JU X2, i JU X2, Y2 .

(122) XNY,Z]=[X,Z]n[Y,Z]Jand}Z, XNY]=[Z,X]N[Z,Y].

(123) [XinX, YaNYo] = [ X1, Y] N[ X2, Y21.

(124) IfACXandBCY,then[A Y]N[X,B]=[A Bl.

(125) [X\Y,Z]=[X,ZJ\[Y,Z]and[Z,X\Y]=[Z,X]\[Z, Y.

(126) [ X1, X2\ [V, Y2 = [ X0\ Y1, X2 JU[Xg, X2\ Y2 .

(127) 1f X3 missesXz orY; missesYy, then[: Xq, Y1) missed: Xz, Y2 1.

(128) (x,y) € [{z},Y]iff x=zandyeY.

(129) (x,y) €[ X,{z}]iff xe Xandy=2z

(130) IfX #0, then:{x}, X]#0and[X, {x}]#0.

(131) Ifx#y,then[{x}, X] misseq:{y}, Y] and[X, {x} ] misses:Y, {y}].
(132) [{xy}, X]=[{x}, XJU{y}, XTand[ X, {x,y}]=[X, {x} JU[X, {y}].
(1349 1f X1 #0andY; #0andf Xy, Y11 = [ X2, Y21, thenXy = X andY; = Ya.
(135) X CEX,Y]orXCLY, X], thenX =0.

(136) There existM such that
(i) NeM,
(i) forall X,Y suchthaiX € M andY C X holdsY € M,
(iiiy  for every X such thatX € M holds 2 € M, and
(iv) for everyX such thaiX C M holdsX ~ M or X € M.
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