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CHAPTER 1
PRELIMINARY DEFINITIONS AND NOTATIONS

Definition: 1.1

Let X be a non-empty set. A fuzzy set in X is a function with domain X and

values in the closed interval I = [0,1]. I* denote the set of all fuzzy sets in X.
Definition: 1.2

Let p € IX . The subset of X in which p assumes non-zero values is known as the

support of p .
Definition: 1.3

Let p,p € I*X. We define the follc;wing fuzzy sets.
Mpsp=ux < p(x) Vx €X
) pApe* by (uAp)X) = min { p(x), p(x) } for every x € X.
(3) pVp € X by (nVp)(x) = max pu(x), p(x) } for every x € X.

Let A be an indexing set and { p, /A € A} be a family of fuzzy sets in X. Then

their union and intersection are defined as follows:
Vi, )(x) =sup { p,(x) /1 €V}

(A )(X) =inf { m,(x) /A €A}
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(4) u€ € I¥ by pC(x) =1 — p(x) for every x € X. u®is called complement of p and is

denoted as p' or (1 — p).
(5)Letf: X — Y,pn € I¥and p € IY. Then f(A) is a fuzzy set in Y called image of A
defined by f(p) (y) = (sup { p(x):x € f71(y)} ff ') # o
0 if f~1(y)=¢

and f~1(p) is a fuzzy set in X called inverse image of p defined by
f1(P)() =p (f(x)) VxEX
(6) By the constant function a on X we mean the function a : X — I given by
a(x) = a,foreveryx € Xand a € [0,1].

(7) The constant fuzzy sets taking on the values 0 and 1 on X are denoted by Ox and 1x

respectively.
Definition: 1.4 (Chang , C.L., [16])

A fuzzy topological space is a pair (X,1), where X is a set and 7 is a fuzzy
topology on it , that is , a family of fuzzy sets (t € I¥) satisfying the following three

axioms :

(1)0,1€ twhere0x)=0Vx€X, I(x)=1Vx€EX
2)K p.pET..p ApE*.
(3)If{p].:jE]}Qt,thenv{p].:jel}gr.
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The elements of t are called fuzzy open sets. A fuzzy set A is called a fuzzy closed set if

A® €t . We denote € the collection of all fuzzy closed sets in this fuzzy topological

space.
Definition: 1.5

The closure cl (1) or p~ and the interior int () or p° of a fuzzy set p of X is

defined as :

cl(p)zinf{y:uSy,kc €1},
int(p)=sup{{:{<p,{ € t}respectively.
Definition: 1.6

A fuzzy set in X is called a fuzzy point if and only if it takes the value O for all y
€X except one, say x € X. If its value at x is 1 (0 < A < 1) .We denote the fuzzy point
X; , where the point x is called its support. When the support and the value of a fuzzy

point are trivial, we use briefly the symbol e to denote the fuzzy point.
Definition: 1.7

A fuzzy point in X, is said to be contained in a fuzzy set u or to belong to u
denote by x; € u, if and only if A < pu(x). Evidently, every fuzzy set u can be expressed

as the union of all the fuzzy points which belong to u.
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Definition: 1.8

A fuzzy set u in a fuzzy topological space (X,7) is called a fuzzy neighbourhood

of a fuzzy point x; iff there exists av € 7 suchthatx; € v € pu.

Definition: 1.9

A function f from a fuzzy topological space X into a fuzzy topological space Y is
fuzzy continuous if and only if for every fuzzy point x; in X and every neighbourhood V

of f (x;) , there exists a neighborhood U of x; such that f (U) < V.

Definition: 1.10

A subset S of a topological space X is said to be semi-open if there exists an open

set Usuchthat Uc Sccl (U).

The complement of a semi-open set is called a semi-closed set.

Definition: 1.11

A subset A of a space ( X,7) is called a generalized closed set (briefly, g-closed)

if cl(A) € U whenever A € U and U is open in (X,7) .

The complement of a g-closed set is called a g-open set.

Definition: 1.12

A subset S of a space ( X,7 ) is said to be semi-regular if it is both

semi-open and semi-closed.
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Notation: 1.13

The family of all semi-open (respectively semi-regular) sets of X is denoted by
SO(X) (respectively SR(X)). For each x € X, the family of all semi-open (respectively

semi-regular) sets of X containing x is denoted by SO(X)(respectively SR(X)).

Definition: 1.14

Let X and Y be topological spaces, a function f : X — Y is said to be pre-semi-

open if and only if for all A € SO(X) , f(A) € SO(Y) .

The complement of a pre-semi-open set is called a pre-semi-closed set.

17



