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Abstract

The notion of fuzzy sets was introduced by L.A. Zadeh[9] and was
extended to intuitionistic fuzzy subsets by K.Atanassov[1].The notions of fuzzy
and intuitionistic fuzzy topological spaces were introduced and studied by

C.L.Chang[5], D.Coker[6]. In this paper intuitionistic fuzzy z° prefilter is
introduced and the relation between the z° prefilters and ultra filters are studied.
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1 Introduction

After the introduction of the concept of fuzzy sets by Zadeh[9] in 1983,
Atanassov proposed a generalization of the notion of fuzzy set: the concept of
intuitionistic fuzzy set[1].Some basic results on intuitionistic fuzzy sets were
published in [2,3].The notions of fuzzy and intuitionistic fuzzy topological spaces
were introduced and studied in[5,6].Blasco Mardones et al [4] introduced a new

process of compactification for a fuzzy topological space by using 6° prefilters.

In this paper we define z° prefilter in intuitionistic fuzzy sets and obtain some of
its properties.

Definitionl1.1 [1]
Let X be a nonempty set. An intuitionistic fuzzy set(IFS for short) A is an
object having the form A= {<X,,u(X),j/(X) X e X >}where the functions

Uy X > landy, : X — | denote the degree of membership(namely x,(x)) and
the degree of non membership (namely y,(x)) of each element x e X to the set
A, respectively, and 0 < u,(X) +y,(x) <1foreach xe X .

Definition1.2 [3]
Let X be a nonempty set and let A and B be two IFSs of X. Then
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@AcBiff u,(x)<ug(x) and y,(x)2yg(x)forall xe X.
(b)A=Biff AcBand Bc A

(©AUB =1 X 12,()V 15 (X, 74 () A76(x) )X X]

() ANB =1{ X, 214 (%) A 15 (X), 74 () v 75 (X) )ix € X |

e) A= {(x.y/A(x),yA(x)>:XE X}

Definition1.3 [6]
Let {A :ie J} bean arbitrary family of IFSs in X.Then

@ N A = {<X,/\#Ai,vmi>: Xe X |
&) UA = {xvuy ary)ixe X|

Definition1.4 [6]
0--{ x01):xeX}and1--{ x10 ):xe X|

Definitionl1.5 [6]

An intuitionistic fuzzy topology (IFT for short) on a nonempty set X is a
family 7 of IFSs in X satisfying the following axioms:

(a) 0~,1~ eT

(b) AnA,er forany A ,A,er

(c) UA e forany arbitrary family {A :ie J}

In this case the pair (X, ) is called an intuitionistic fuzzy topological spaces

(IFTS for short) and any IFS in 7 is known as an intuitionistic fuzzy open sets
(IFOS for short) in X.

Definition1.6 [6]
An intuitionistic fuzzy topological space in the sense of Lowen [8] is a
pair (X,r) where (X,z) is an IFTS and each IFS in the

formC, , ={(x,@, B):xe X} where «,fel are arbitrary and a+pB<1,
belongsto z.

Definitionl1.7 [6]

The complement A of an IFOS A is an IFTS (X,7) is called an
intuitionistic fuzzy closed set (IFCS for short) in X.

Definition1.8 [7]
The support of a fuzzy set A is a crisp set that contains all the elements of
X that have nonzero membership grades in A.

Notation
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If £ is an IFT on X we let 7°denotes the collection of all intuitionistic
fuzzy closed sets.

2. 7 °© Prefilters in Intuitionistic Fuzzy Sets

Definition 2.1
Let be a IFTS.Let § z° satisfies
(i) §# 0-and 0- ¢ &
(i) AL,A,ez then A NA, er
(iii) If Ae §and B < r°with Ac B then Be §.
& is called an IF closed filter orz° a -prefilter on X.

Definition 2.2
Let § be a ¢ prefilter and let B < &. % is called a base for § if for each
AcSthereisa B € % such thatB — A.

Definition 2.3
Let H(cz°.9C is a sub base for some z°prefilter if the collection
{NA :ieH} isabase for some z° prefilter.

Theorem2.1
Let ®C¢° . Equivalent statements are

(i) Thereisa unique z° prefilter § suchthat @ isa base
for it.
@i)@s» #0.and 0.g¢ %
(b)If B,,B, e B, thereis B, e Bwith B, < B,nB,
Proof follows from the definitions 2.1, 2.2, 2.3.

Remark2.1
If & satisfies (a) and (b) the generated <z°prefilter § is & =
{ Act®:there exists Be & withBc A }.

Definition2.4:

Let § Cr°with the property that the intersection of any finite sub
collection from § is nonempty. There exists a unique z° prefilter containing $
whose base is the set of all finite intersections of elements in §. Such a z°
prefilter is called the z° prefilter generated by S.

As a consequence of the previous observations we get the following result.
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Theorem 2.2
Let & be ¢ prefilter and Aez®.The following statements are
equivalent:
(i)§ U{A} iscontainedina z°¢ prefilter
(i)Foreach Be§ wehave AnB= 0.

Definition 2.5
Let § be ° prefilter. & isan intuitionistic fuzzy ¢° ultra filter if &

is a maximal element in the set of z° prefilters ordered by the inclusion
relation.

Theorem 2.3

Every ¢ prefilter is contained in some intuitionistic fuzzy z° ultra
filter.

The following result characterizes ° ultra filters.

Theorem 2.4
Let§ be z° prefilter on X.The following statements are equivalent:
()& is an intuitionistic fuzzy z° ultra filter
(iDlf A isanelementof z°suchthat AnB=0_. foreach Be& then Aed.

@iii)if Aez® and Agg, then there is Be& such that
supp(B) c X —supp(A).

Proof

(i) =(ii)

Suppose Aerand AnB= 0. foreach Bed.

By theorem2.2, there is °prefilter § generated by § U{A}.Then § < §°
Since § is a rCultra filter the above inclusion must imply that &
Therefore Ae§.

(i) = (iii)

Let Aerfand Ag &

By (ii) there exists at least one Bed§ such that AnB=0..
Take x esupp(B) ,then x;(x) > 0.Since AnB=0_ we get
Up(X)=0.Therefore X esupp(A). That is  x e X —supp(A) .Hence
supp(B) < X —supp(A) .

(i) = (i)

Let § bea z° prefilterwith $§< S and & = §.

Then thereexists Ae § suchthat Ag §.

By (iii) there exists B € & such that supp(B) < X —supp(A).

Take x € X .Then uz(x)=0 oruy(x)>0.

I
Qq*
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If £5(x)=0 thenp, z(x)=0.

If uz(x)>0 thenx esupp(B) .

Hence x € X —supp(A).Thatis x ¢supp(A) . Therefore £,(x)=0.

Hence u, z(X)=0.Therefore AnB=0..

Since ABe $= AnBe § weget 0_e $ which is a contradiction.
Therefore = §. Hence § is an intuitionistic fuzzy z° ultra filter.

Theorem 2.5
Let U,and U, be a pair of different intuitionistic fuzzy z° ultra filters

on X. Then [ [sup p(Al)Jﬂ[ (sup p(Az)j= 0.

AU, AeU,

Proof
Suppose there exists x belonging to the above intersection. Then for each A €U,

and A, €U, , u, (X) #0, p, (X) # 0 . Therefore ANnA =0, for

every A U,.

Hence by (i) = (ii) of theorem2.4 we get A, €U,.This is true for
every A, eU,.

ThereforeU, c U, .

Since U, isan ultra filter we getU, = U, .

This is a contradiction as U, and U,are given to be different intuitionistic

fuzzy ° ultra filters. Hence our assumption is wrong. Therefore the given
intersection is empty.
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