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Summary. The article contains some theorems on binary rela-
tions, which are used in papers [2], [3], [1], and other.

MML Identifier: SYSREL.

The articles [5], [6], [7], and [4] provide the terminology and notation for this
paper. We adopt the following rules: x, y are arbitrary, X, Y, Z, W are sets,
and R, S, T are binary relations. We now state a number of propositions:

(1) XNY=0andze XUY,thenz e Xandz ¢ Y orx €Y and
x ¢ X.

(2) (XuUuY)uZ=XUZUYUZ).

3) XuUu(XuY)=XuY.

(4 IKEXCYNZ,then X CY and X C Z.

(5) =0

(6) @\R=w2.

(7) RCSifandonlyif R\ S=2.

(8) RNS=gifand only if R\ S = R.

(99 R\R=2.

(10) If RC o, then R=g.

(11) sUR=Rand RUg=RandgNR=@gand RN@ =2.

Let us consider X, Y. Then [ X, Y ] is a binary relation.
Next we state several propositions:
(12) X #0andY #0, then dom} X, Y ]=X and mgf X, Y] =Y.
(13) dom(RN[X,Y])C X andmg(RN[X,Y]) CY.
(14) I XNY = 0, then dom(RN[X,Y]) Nmg(RN[X,Y]) = 0 and
dom(R"NEX, Y] Ng(R"N[X,Y]) =0.
(15) I RC[X,Y ] thendomRC X and mgRCY.
(16) I RCEX, Y] then R~ C}Y, X1.
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(17) I XNY =0, then [ X, YINEY, X]=0.
(18) [X, Y| =Y, X].
Next we state a number of propositions:
(19) (RUS) - T=R-TUS-TandR-(SUT)=R-SUR-T.
(200 HTRC[X,Y]and (z,y) € R,thenzxe X andyeY.
(21) (i) EXNY=0and RC[X,YJU}Y, X]and (x,y) € Rand z € X,
thenz ¢ Y andy ¢ X andy €Y,
(i) fXNY=0and RC}X,YJU[Y, X]and (z,y) e Randy €Y,
theny ¢ X and z ¢ Y and z € X,
i) fXNY=0and RC|[X,YJULY, X]and (z,y) € Rand z € Y,
thenz ¢ X andy ¢ Y and y € X,
(iv) fXNY=0and RC[X,Y]U}Y, X]and (z,y) € Rand y € X,
thenx ¢ X andy¢ Y andx €Y.
(22) IfrngRNdomS =0 ordomSNrngR =1, then R-S = 2.
(23) HRCIX,Y]and ZC X, then R1 Z=RN}Z Y]butif RC[X,
Yjand ZCY,then Z| R=RN}X, Z].

(24) HTRC[X,Y]and X=ZUW,then R=R|ZUR | W.

(25) HXNY=Qand RC[X,Y]ULY, X],then R X C[X, Y]

(26) If RCS, then R~ C S™.

(27) Ax CEX, X1,

(28) Ax-Ax = Ax.

(29) Agy = {{o ).

(30) (=, y) € Ax if and only if (y, z) € Ax.

(31) Axuy = Ax UAy and Axny = Ax N Ay and AX\yzﬂx\Ay.
(32) If X CY, then Ax C Ay.

(33) AX\y\AX:@.

(34) If R C Agompr, then R = Agom R-

(35) IfAx CRUR”,then Ax C Rand Ax C R™.

(36) If Ax C R, then Ax C R™.

(37) Ing [:X, X:], then R\AdomR :R\AX and R\Ang:R\Ax.
(38) If Ax-(R\Ax)=o,then dom(R\ Ax) =domR\ dom(Ax) but if

(R\ Ax)-Ax =@, then rng(R\ Ax) =rng R\ rng(Ax).
(39) IHRCR-Rand R-(R\Awmgr) =@, then Aypgg C Rbutif RC R-R
and (R \ AdomR) - R = @, then AdomR CR.

(40) i) IHFRCR-Rand R-(R\ Awmgr) =@, then RN Agr = Dmg R,
(i) if RCR-Rand (R\ Adomr) - R=2, then RN Adom g = Ddom R-
(41) IR-(R\Ax)=@and rmgR C X, then R- (R\ Amgr) = @ but if

(R\Ax)-R=2and domR C X, then (R\ AqomRr) - R=2.
Let us consider R. The functor CL(R) yielding a binary relation is defined
as follows:

(Def.1)  CL(R) = RN Adom &.
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One can prove the following propositions:
(42) CL(R) C R and CL(R) C Adom R-
(43)  If (z, y) € CL(R), then 2 € dom CL(R) and = = y.
(44)  dom CL(R) = rng CL(R).
(45) (i) x € dom CL(R) if and only if x € dom R and (z, z) € R,
(i) 2 € rngCL(R) if and only if z € dom R and (z, z) € R,
(iii) « € rngCL(R) if and only if x € rng R and (x, z) € R,
(iv)  z € dom CL(R) if and only if € rng R and (z, z) € R.
(46 CL(R) = Ddom CL(R)-
(47) i) I R-R=Rand R-(R\CL(R)) =2 and (x, y) € R and = # y,
then z € dom R \ dom CL(R) and y € dom CL(R),
(ii) if R-R=Rand (R\CL(R))-R= @ and (z, y) € R and = # y, then
y € rng R\ dom CL(R) and = € dom CL(R).
(48) i) H R-R=Rand R-(R\ Adomr) = @ and (x, y) € R and x # y,
then z € dom R\ dom CL(R) and y € dom CL(R),
(i) if R-R=Rand (R\ Adomr) R =2 and (z, y) € R and x # y, then
y € rng R\ dom CL(R) and = € dom CL(R).
(49) i) IH R-R=Rand R-(R\ Adgomr) = &, then dom CL(R) = rmg R
and rng CL(R) = g R,
(i) f R-R=Rand (R\Adomr) - R =@, then dom CL(R) = dom R and
rng CL(R) = dom R.
(50)  dom CL(R) C dom R and rng CL(R) C rng R and rng CL(R) C dom R
and dom CL(R) C rng R.
(51) Adom CL(R) C Agomr and Arng CL(R) C AdomR-
(52)  Adomcrr) € R and A,y cLr) € R
(53) If Ax CRand Ax - (R\Ax) =g, then R| X =Ax butif Ax CR
and (R\Ax) -Ax =@, then X | R= Ax.
(54) (1) I Adomcr(r) (R\Adom cr(r)) = @, then Ridom CL(R) = Agom crL(r)
and R [ rng CL(R) = AgomcL(r)>
(i) if (R\ Amgenr)) - Dmger(r) = @, then dom CL(R) | R = Agom cL(r)
and tng CL(R) [ R = Apg cL(r)-
(55) ItR- (R \ Adom R) = @, then AdomCL(R) ’ (R\ AdomCL(R)) = @ but if
(R \ Adom R) R = o, then (R \ Adom CL(R)) *DNdom CL(R) = 9.
(56) (1) IfS-R=5S5and R- (R\AdomR) = @&, then S - (R\AdomR) =g,
(i) fR-S=Sand (R\ Adomr) - R=2, then (R\ AdomR) - S = 2.
(57) IfS-R=Sand R-(R\ Adgomr) = @, then CL(S) C CL(R) but if
R-S=Sand (R\ QAdomRr) - R =@, then CL(S) C CL(R).
(58) (i) IfS-R=Sand R-(R\ Adomr) =@ and R-S = Rand S-(S\
AdomS) = &, then CL(S) = CL(R),
(i) ifR-S=Sand (R\Agompr)-R=2and S-R = Rand (S\Qdoms):S =
@, then CL(S) = CL(R).
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