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The articlesl[5],[[3],6], 171, [8], [9], [2], [1], and([4] provide the notation and terminology for this
paper.

In this papeiX, Y, Z, X, y are sets.

The following propositions are true:

(1) fieldo=0.

(2) 0is reflexive.

(3) 0is symmetric.

(4) Oisirreflexive.

(5) 0is antisymmetric.

(6) 0is asymmetric.

(7) 0is connected.

(8) 0is strongly connected.

(9) Ois transitive.

Let us observe thdtis reflexive, irreflexive, symmetric, antisymmetric, asymmetric, connected,
strongly connected, and transitive.

Let us consideX. We introducely as a synonym ofly.

Let Rbe a binary relation and I&tbe a set. TheR|?Y is a relation betwee¥ andY.

Next we state several propositions:

(12f] dom(Ox) = X.
(13) rngOx)=X.
(15E] For allx, y such tha € X andy € X holds{x, y) € Ox.

1Supported by Philippe le Hodey Foundation. This work had been done on Mizar Workshop '89
(Foudrain, France) in Summer '89.

1 The propositions (10) and (11) have been removed.

2 The proposition (14) has been removed.
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(16) For allx, y such thai € field(Ox ) andy € field(Ox ) holds{x, y) € Ox.
(19 Ox is strongly connected.
(Zlﬁ] Ox is connected.

In the sequeT, R are tolerances oX.
We now state several propositions:

(24E] For every tolerancé of X holds donT = X.

(25) For every tolerancé of X holds rngr = X.

(27@ For every total reflexive binary relatiohon X holdsx € X iff (x,x) € T.
(28) Every tolerance ok is reflexive inX.

(29) Every tolerance ok is symmetric inX.

(32 For every relatiorR betweerX andY such thaR is symmetric holdR |2 Z is symmetric.

Let us consideK, T and letY be a subset oK. ThenT |?Y is a tolerance of.
The following proposition is true

(383) IfY C X, thenT |?Y is atolerance of.

Let us consideK and letT be a tolerance ok. A set is called a set of mutually elements w.r.t.
T if:

(Def. 3 For allx, y such thak € it andy € it holds (x, y) € T.

We now state the proposition
(34) 0is a set of mutually elements w.rk.

Let us consideK, letT be a tolerance of, and letl; be a set of mutually elements w.rit. We
say that is tolerance class-like if and only if:

(Def. 4) For every such thak ¢ |1 andx € X there existy such thay € I; and(x, y} ¢ T.

Let us consideK and letT be a tolerance of. Note that there exists a set of mutually elements
w.r.t. T which is tolerance class-like.

Let us consideK and letT be a tolerance aX. A tolerance class of is a tolerance class-like
set of mutually elements w.rT..

One can prove the following propositions:

(38 For every toleranc@& of X such that) is a tolerance class df holdsT = 0.
(39) 0is atolerance of.

(40) For allx, y such that(x, y) € T holds{x,y} is a set of mutually elements w.rE.
(41) For every such thaik € X holds{x} is a set of mutually elements w.rx.

(42) LetgivenY, Z. Supposé is a set of mutually elements w.rE.andZ is a set of mutually
elements w.r.tT. ThenY NZis a set of mutually elements w.rK.

3 The propositions (17) and (18) have been removed.

4 The proposition (20) has been removed.

5 The propositions (22) and (23) have been removed.

6 The proposition (26) has been removed.

7 The propositions (30) and (31) have been removed.

8 The definitions (Def. 1) and (Def. 2) have been removed.
9 The propositions (35)—(37) have been removed.
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(43) IfY is a set of mutually elements w.rk, thenY C X.

(45@ For every sel of mutually elements w.r.tT there exists a tolerance clagdf T such
thaty C Z.

(46) For allx, y such that(x, y) € T there exists a tolerance cla&of T such thaix € Z and
yeZ

(47) For every such thatx € X there exists a tolerance clagd®f T such thak € Z.
(49 T cox.
(50) idx CT.
The schemdoleranceExdeals with a sefl and a binary predicat®, and states that:
There exists a tolerandeof 4 such that for alk, y such thak € 4 andy € 4 holds
(x.y) € Tiff P[xy]
provided the parameters satisfy the following conditions:
e For everyx such thak € 4 holds?[x,x], and

e For allx, y such tha € 4 andy € 4 and?[x,y] holdsP[y,x].
Next we state three propositions:

(51) LetgivenY. Then there exists a toleranteof |JY such that for everg if Z €Y, thenZ is
a set of mutually elements w.rT.

(52) LetY be asetand, Rbe tolerances df)Y. Suppose that
() forall x,yholds(x, y) € T iff there existsZ such thaZ € Y andx € Z andy € Z, and
(i) for all x, y holds{x, y} € Riff there existsZ such thaZ € Y andx € Z andy € Z.
ThenT =R

(53) LetT, Rbe tolerances ok. Suppose that for eve holdsZ is a tolerance class df iff Z
is a tolerance class & ThenT =R

Let us considek, letT be a tolerance o, and let us conside: We introduce neighbourho@d T)
as a synonym o] ;.
The following three propositions are true:

(54) For every sey holdsy € neighbourhootk, T) iff (x,y) € T.

(58 For everyY such that for every sét holdsZ € Y iff x € Z andZ is a tolerance class df
holds neighbourhoda, T) = UJY.

(59) Let givenY. Suppose that for everg holdsZ € Y iff x € Z andZ is a set of mutually
elements w.r.tT. Then neighbourhodd, T) = Y.

Let us consideK and letT be a tolerance oK. The functor TolSet§ yielding a set is defined
by:

(Def. 6 For everyY holdsY € TolSetsT iff Y is a set of mutually elements w.rE.
The functor TolClasseE yielding a set is defined as follows:
(Def. 7) For everyy holdsY € TolClassed iff Y is a tolerance class df.

The following propositions are true:

10 The proposition (44) has been removed.

11 The proposition (48) has been removed.

12 The propositions (55)-(57) have been removed.
13 The definition (Def. 5) has been removed.
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(644 If TolClasseRR C TolClassed, thenRC T.

(65) For all tolerance¥, R of X such that TolClassds= TolClasse® holdsT = R.
(66) |JTolClasse§ = X.

(67) UTolSetsT = X.

(68) If for everyx such thak € X holds neighbourhodd, T) is a set of mutually elements w.r.t.
T, thenT is transitive.

(69) If T is transitive, then for every such thai € X holds neighbourhodd, T) is a tolerance
class ofT.

(70) For everyx and for every tolerance clasg¢ of T such thatx € Y holds Y C
neighbourhook, T).

(71) TolSetR C TolSetsT iff RCT.
(72) TolClasse¥ C TolSetsT.

(73) If for everyx such that € X holds neighbourhodd, R) C neighbourhootk, T), thenR C
T.

(74) TCT-T.
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14 The propositions (60)—(63) have been removed.
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