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The articles P], [?], [?], [?], [?], [, [?], [, [?), [, [2), [0, [0, [0, [0, 120, [0 120, (20 120, 12,
[?1, 1?1, [?], [?], [?], and [?] provide the notation and terminology for this paper.

1. INCLUSION OFFuUzzy SETS

In this papeiX, Y are non empty sets.
Let X be a non empty set. Observe that every membership functigrifeal-yielding.
Let f, g be real-yielding functions. The predicatté_ g is defined by:

(Def. 1) domf C domg and for every set such tha € domf holds f (x) < g(x).

Let X be a non empty set and 1&f g be membership functions &f. Let us observe that C g
if and only if:

(Def. 2) For every elementof X holds f(x) < g(x).

We introducef C g as a synonym of C g.
Let X, Y be non empty sets and I1&éf g be membership functions &f, Y. Let us observe that
f C gifand only if:

(Def. 3) For every elementof X and for every elementof Y holds f ({x, y)) < g({x,y)).

Next we state several propositions:

(1) Forallmembership functiori® Sof X such that for every elemerdf X holdsR(x) = S(x)
holdsR=S.

(2) LetR, Sbe membership functions &, Y. Suppose that for every elemenof X and for
every elemeny of Y holdsR({x, y)) = S({X,y)). ThenR=S

(8) For all membership functior®, Sof X holdsR= Siff RC SandSCR.
(4) For every membership functidhof X holdsRC R.
(5) For all membership functior®, S, T of X such thaRC SandSC T holdsRC T.

(6) LetX,Y,Zbe nonempty set®R, Sbe membership functions &, Y, andT, U be mem-
bership functions of, Z. If RC SandT CU,thenRTC SU.
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Let X be a non empty set and Iét g be membership functions of. Let us notice that the
functor min(f,g) is commutative. Let us observe that the functor fifag) is commutative.
We now state two propositions:

(7) For all membership functionf g of X holds mir(f,g) C f.
(8) For all membership functionf g of X holds f C max(f,g).

2. PROPERTIES OFFUZZY RELATIONS

Let X be a non empty set and IRtbe a membership function of, X. We say thaR is reflexive if
and only if:

(Def. 4) Imf(X,X) CR

Let X be a non empty set and IBtbe a membership function of, X. Let us observe tha& is
reflexive if and only if:

(Def. 5) For every elementof X holdsR({x, X)) = 1.

Let X be a non empty set and IRbe a membership function &f, X. We say thaR is symmetric
if and only if:

(Def. 6) conversR=R

Let X be a non empty set and IBtbe a membership function of, X. Let us observe th&R is
symmetric if and only if:

(Def. 7)  For all elements, y of X holdsR({x, y}) = R({y, x}).

Let X be a non empty set and Ietbe a membership function f, X. We say thaRis transitive
if and only if:

(Def. 8) RRCR.

Let X be a non empty set and IRBtbe a membership function of, X. Let us observe thd is
transitive if and only if:

(Def. 9) For all elements, y, zof X holdsR({x, y)) MR({y, 2)) < R({x, 2)).

Let X be a non empty set and |& be a membership function of, X. We say thaRR is
antisymmetric if and only if:

(Def. 10) For all elements, y of X such thaR({x, y)) # 0 andR({y, X)) # 0 holdsx =y.

Let X be a non empty set and IBtbe a membership function of, X. Let us observe tha& is
antisymmetric if and only if:

(Def. 11) For all elements, y of X such thaR((x, y)) # 0 andx # y holdsR({y, x}) = 0.

Let us consideX. One can check that Ik, X) is symmetric, transitive, reflexive, and anti-
symmetric.

Let us consideK. Observe that there exists a membership functiod,of which is reflexive,
transitive, symmetric, and antisymmetric.

We now state two propositions:

(9) For all membership functiorR, Sof X, X such thatR is symmetric ands is symmetric
holds converse miiiR,S) = min(R, S).

(20) For all membership functiorR, S of X, X such thatR is symmetric ands is symmetric
holds converse mdR, S) = max(R, S).
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