Proposition 1.3.8 [6]. Let f, - X, - ¥, be mappings nad A, be huzzy seta of ¥,, j = 1,2,
then (f; x f2)7'(A; x Ay) = [7(A,) = [7H(A)-

Proof. Foreach (z,, z,) £ Xy x Xy, wehave (£, x £~ A, 2 Ag) = (Ayx A (x), film)) =
rman( Ay fi{z1), Az falza)} = min( 7 (As) (), 7 Aa)ms)) = (7 ( ) = f57 " (A ), )
Proposition 1.3.9 [6]. Let g X — X x ¥ be the graph of 2 mapping [ X —+ Y. Let
Abe ey set of X and B be u Fuy set of Y, then g~'(A x B) = AA ['(B).

Proof. For each = £ X, we have g™ (A x B)(z) = (A x Blglz) = (A x B)(=, f{z)) =
rman(A(z), B(f(x)) = (AA [ (B)){x).



Chapter 2

Fuzzy Topological Space

2.1. Fuzzy Topological Space

Definition 2.1.1 (8], A fanuly v C I* of fuzzy seta & called a fuzny topology foe X if #
sutisfies the following three axioms:
(U Ter,
2)YABer=>AABE .
(N V(A s € 7= Vyes €T
The pair (X, 7) = calld a fuzzy topokogical space or fts, for short. The clements of r are
called fuzzy open sets. A fuezy st K = called fuzzy chosed if K€ & 7. We denote by +°
the colksctson of all fuxzy closed seta in this ey topokogical space. Obviously, we have:
(a) o® £ 7,
(b) of K, M 7%, thon KV M € 7* and
() f [Ky:5eJ}ers then A{K,:je T} e v
Example 2.1.2 [6]. Let X = [a,b). Let A be n fuzzy set on X defined an Afa) =
0.5,A(8) = 0.4. The r = (0, A,T} is a haxzy topology. (X,7) = o fuzy topological space.
Wa) =0,Va € 2, Tja) = L. Ya ez

Let 7, and 7, be two fuzmy topalogy for X. If the mclusion relation 7, © 7, holds, we

sy that vy w Aoer than v, and r; & coarser than 7,

2.2 Base and Subbase for FTS



Definition 2.2.1 [1]. A buse for a fuszy topological space (X, 7) is u sub callection B of
r mach that ench member A of 7 can be written 1 A= Vo, A, where ench A, € B,
Definition 2.2.2 (1] A subbase for a fuzzy topological space(X, 7) is a subcollection S
of 7 such that the callection of infimun of finite subfamilics of § forma a base foe (X, 7).
Definition 2.2.3. Let (X, 7) be un fa. Suppose A i any subset of X Then (4,74) i
called n fuzzy subspace of (X, 7), where 74 = {Ba: B € 1}, B = {{z, usiz)) : 7 € X)
and By = {(x, uaye{)) : 3 € A).

Definition 2.2.4 |6]. A fusy point Pin X is  special fuzey set with messbership function

defined by

A dz=y,
Pz) =
0 dz#y

where 0 < X< 1. P i mid to have suppoct . value A and & denoted by B} ar P(y,A).

Let A be n fuzzy set in X, then P! € A¢5 0 < Aly). In particulur, B © P 3 y=
2,0 < . A fumy point. P2 is said to be in A, denoted by P & A ¢ 2 < Afg).

The complemeat. of the fuery point P in denoted either by P3~* oc by (F)<
Definition 2.2.5 [6]. The fuxzy point P2 is said to be contained in a firzy set A, or to
belong to A, denoted by P € A if and only if A < A(z).

Every fuzzy set A can be expressed as the umion of all the frmy pomts which belorg
to A. That i, if A{z) i not xero foe 2 € X, then A(z) = sup{A: P, 0 < X € Afz)}.
Definition 2.2.6 [6]. Two fuxzy sets A, in X are sud to be wdersecting if and only if
there exsta a pout x & X such that (A A H)(x) # 0. For such a case, we say that A nad

B utersect ot 7.




