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Summary. The article contains some theorems on binary relations, which are used in
papers([2],[[3],[4], and other.
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The articles|[5],[[1], and_[6] provide the notation and terminology for this paper.
We adopt the following conventiorx, y, X, Y, Z, W are sets an®&, S, T are binary relations.
Let us consideK, Y. One can check th&tX, Y ] is relation-like.
We now state a number of propositions:

(12f] 1f X £0andY # 0, then doni X, Y] =X and mgX,Y] =Y.
(13) domRN[X,Y])CXandrmdRN[X,Y]) CY.

(14) If X missesY, then donfRN [ X,Y]) misses rngRN[X,Y]) and donR~ N[X,Y )
misses rngR~ N[ X, Y).

(15) HRC]
(16) IfRC]
18f [x, Y]
20f] (RUS):-T=R-TUS-T andR-(SUT) =R-SUR-T.

X,Y],thendonRC X and rnqRCY.
X,Y ], thenR~ C Y, X1.
~=1Y, X

2fffi) 1f X missesy andRC [ X, YUY, X ] and(x, y) € Randx € X, thenx ¢ Y andy ¢ X
andy e,
(i) if X missesy andRC [ X,Y]JULY,X]and(x,y) € Randy €Y, theny ¢ X andx ¢ Y
andx € X,
(i) if X missesy andRC [[X,Y]JULY,X]and(x,y) € Randx €Y, thenx¢ X andy ¢ Y
andy € X, and
(iv) if X missesy andRC [ X,Y]JULY,X]and(x,y) € Randy € X, thenx¢ X andy ¢ Y
andxe.

(24E] If RC[X,Y]andZ C X, thenRIZ=RN[}Z,Y]and fRC[X,Y]andZ CY, then
ZIR=RN[X,Z].

1 The propositions (1)-(11) have been removed.
2 The proposition (17) has been removed.
3 The proposition (19) has been removed.
4 The proposition (21) has been removed.
5 The proposition (23) has been removed.
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(25) IfRC[X,Y]andX =ZUW, thenR=R[ZURJW.

(26) If X missesy andRC [ X,Y]ULY, X], thenRIX C [ X,Y].
(27) IfRCSthenR" CS.

(29F] idx -idx = idx.

(30) idgg = {(x, %)}

(31) (x,y) €idx iff {y,x) € idx.

(32) idxuy = idx Uidy and idkny = idx Nidy and idc\y = idx \ idy.
(33) IfXCY,thenid Cidy.

(34) idyx\y \idx = 0.

(35) If RCidgomr, thenR = idgomr.

(36) Ifidx CRUR~",thenid C Randid C R~.

(37) Ifidx CR thenidk CR~.

(38) IfRC X, X], thenR\idgomr = R\ idx andR\ idmgr = R\ idx.

(39) Ifidx-(R\idx) =0, then donfR\ idx ) = domR\ dom(idx) and if (R\ idx) - idx = 0, then
rng(R\ idx) = rngR\ rng(idx).

(40) IfRCR-RandR-(R\idmngr) =0, thenidngr € Rand ifRC R-Rand(R\ idgomr) - R= 0,

(42) IfR-(R\idx) =0 and rnR C X, thenR- (R\ idmngr) = 0 and if (R\ idx) -R= 0 and
domR C X, then(R\ idgomr) - R= 0.

Let us consideR. The functor CI(R) yielding a binary relation is defined as follows:
(Def. 1) CLR) =RnNidgomr-
One can prove the following propositions:
(43) CL(R) C Rand CLR) C idgomr-
(44) If {(x,y) € CL(R), thenx € domCL(R) andx =Y.
(45) domCLR) =rngCL(R).

(46)(i) xe€domCLR) iff xe domRand(x, x) € R,
(i)  xerngCL(R) iff x€ domRand(x, x) € R,
(i)  xerngCL(R) iff x e rngRand({x, x) € R, and
(iv) xedomCLR)iff xerngRand(x, x) € R.

(47) CLR) = iddomCL(R)~
(48)()) IfR-R=RandR:(R\CL(R)) =0and(x, y) € Randx# Y, thenx € domR\ dom CL(R)
andy € domCL(R), and

(i) if R-R=Rand(R\CL(R))-R=0and({x,y) € Randx #, theny € rngR\ domCL(R)
andx € domCL(R).

6 The proposition (28) has been removed.
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(49)()) IfR-R=RandR-(R\idgomr) =0and(x, y) € Randx#y, thenx € domR\domCLR)

andy € domCL(R), and
(i) if R-R=Rand(R\idgomr) - R=0and{x, y) € Randx #y, theny € rngR\ domCL(R)

andx € domCL(R).

(50) IfR-R=RandR-(R\ idgomr) = 0, then dom CI(R) = rngRand rng CLR) = rngRand if
R-R=Rand(R\ idgomr) - R= 0, then dom CI(R) = domR and rng CLR) = domR.

(51) domCLR) C domR and rngCLR) C rngR and rngCLR) C domR and domCIKR) C
rngRr.

(52) idyomcuRr) € iddomr @and idngcyr) < iddomRr-

(53) idgomcur) € Rand idngcr) € R

(54) Ifidx CRandid - (R\idx) =0, thenR[X = idx and if idxk C Rand(R\ idx) -idx = 0,
thenX R = idx.

(55).(i) Ifidgomcur) - (R\1dgomcyr)) = 0, thenR[ dom CL(R) = idgomcyr) @andR[ g CL(R) =
idgomcyr)> and

(ii)_ if (R\idmngcLr)) - idmgcur) = 0, then dom CUR) [R = idgomcyr) and mgCLR)[R =

IdrngCL(R)~

(56) IflR~ (R\ iddomR) =0, then idiomcyr) - (R\idgomcwr)) = 0 and if (R\ idgomr) - R= 0, then
(R\ IddomCL(R)) ' IddomCL(R) =0.

(57) If S:R=SandR- (R\idgomr) = 0, thenS- (R\ idgomr) = 0 and if R-S= Sand(R\

(58) If S:R=SandR:(R\idgomr) =0, then CL(S) C CL(R) and ifR-S= Sand(R\ idgomr) -
R=0, then CL(S) C CL(R).

(59)(i) If S‘-R=SandR-(R\idgomr) =0 andR-S=RandS: (S\ idgoms) = 0, then CL(S) =
CL(R), and

(i) if R-S=Sand(R\idgomr)-R=0andS-R=Rand(S\ idgoms) - S= 0, then CL(S) =
CL(R).
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