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Abstract 

              This paper aims to establish the para-compactness concept in intuitionistic 

fuzzy topological space. Here we give three new notions related to para-compactness 

and one new notion of IF-𝜎-compactness in intuitionistic fuzzy topological space. Also, 

we discuss separation axioms in intuitionistic fuzzy para-compactness and some of its 

features. Furthermore, using some provisos we will find a relation among second 

countable, para-compactness, and IF-𝜎-compactness in intuitionistic fuzzy topological 

spaces.  

Keywords: Fuzzy set, Intuitionistic fuzzy set, Intuitionistic fuzzy topological space, 

Intuitionistic fuzzy compactness, Intuitionistic fuzzy para-compactness.   

I.    Introduction 

The basic concept of a fuzzy set was given by Zadeh [XXXVI] in 1965, after 

then fuzzy topology by Chang [XIV] in 1968. The generalized concept of the 

intuitionistic fuzzy set was introduced by Atanassov [IX] which takes into account both 

the degrees of membership and non-membership subject to the condition that their sum 

does not exceed 1. Dogen Coker [XII, XIII, XIV, XV, XVI, XVII, XVIII] and his 

colleagues introduced intuitionistic fuzzy topological spaces. Islam et al. 

[XXIV,XXV], S. Das [XIX], Lee et al. [XXVI,XXVII], Minana et al. [XXXII],M. 

Barile [XI], Estiaq Ahmed et al. [I,II,III,IV,V], L. Ying-Ming et al. [XXXV], Fang et 

al. [XX], Hasan et al. [XXI], R. Islam et al. [XXIII], M. K. Ahmad et al. [VI], A. M. 

Ali et al. [VII,VIII], Ramadan et al.[XXXIII], Immaculate et al. [XXII], and M.A. 

Mahbub et al. [XXVIII, XXIX, XXX, XXXI] subsequently developed the study of 

intuitionistic fuzzy topological spaces by using intuitionistic fuzzy sets. In this paper, 

we define three new notions related to para-compactness and one new notion of IF-σ-

compactness in intuitionistic fuzzy topological space and some of their features. 

II.     Notations and Preliminaries  

Through this paper, 𝑋 will be a nonempty set, 𝑇 is a topology, 𝑡 is a fuzzy 

topology, 𝒯 is an intuitionistic topology and 𝜏 is an intuitionistic fuzzy topology. 𝜆 and 

𝜇 are fuzzy sets, 𝐴 = (𝜇𝐴, 𝜈𝐴) is an intuitionistic fuzzy set. Particularly 0 and  1 we 

denote constant fuzzy sets taking values 0 and 1 respectively.  

JOURNAL OF MECHANICS OF CONTINUA AND 

MATHEMATICAL SCIENCES 

www.journalimcms.org 

0 
ISSN (Online) : 2454 -7190  Vol.-17, No.-4, April (2022) pp 32-39 ISSN (Print) 0973-8975 

 

 

https://doi.org/10.26782/jmcms.2022.04.00004


 
 
 
 
 
 
 

J. Mech. Cont. & Math. Sci., Vol.-17, No.-4, April (2022)  pp 32-39 

 

 

33 

Definition 2.1 [XIV]. Let 𝑋 be a nonempty set. A family 𝑡 of fuzzy sets in 𝑋 is called 

a fuzzy topology on 𝑋 if the following conditions hold. 

(1) 0 , 1 ∈ 𝑡, 

(2) 𝜆 ∩ 𝜇 ∈ 𝑡 for all 𝜆, 𝜇 ∈ 𝑡, 

(3) ∪ 𝜆𝑗 ∈ 𝑡 for any arbitrary family {𝜆𝑗  ∈ 𝑡 , 𝑗 ∈  𝐽}. 

Definition 2.2[XV]. Suppose 𝑋 is a nonempty set. An intuitionistic fuzzy set 𝐴 on 𝑋 is 

an object having the form 𝐴 = (𝑋, 𝐴1, 𝐴2)where 𝐴1 and 𝐴2 are subsets of 𝑋 satisfying 

𝐴1 ∩ 𝐴2 = 𝜙. The set 𝐴1 is called the set of a member of 𝐴 while 𝐴2 is called the set 

of a non-member of 𝐴.  

In this paper, we use the simpler notation 𝐴 = (𝐴1, 𝐴2) instead of 𝐴 = (𝑋, 𝐴1, 𝐴2)for 

an intuitionistic fuzzy set. 

Definition 2.3[IX]. Let 𝑋 be a nonempty set. An intuitionistic fuzzy set 𝐴 (IFS, in 

short) in 𝑋 is an object having the form 𝐴 = {(𝑥, 𝜇𝐴(𝑥), 𝜈𝐴(𝑥)): 𝑥 ∈ 𝑋}, where 𝜇𝐴 and 

𝜈𝐴 are fuzzy sets in 𝑋 denote the degree of membership and the degree of non-

membership respectively subject to the condition 𝜇𝐴(𝑥) + 𝜈𝐴(𝑥) ≤ 1. 

Throughout this paper, we use the simpler notation 𝐴 = (𝜇𝐴, 𝜈𝐴) instead of 𝐴 =

{(𝑥, 𝜇𝐴(𝑥), 𝜈𝐴(𝑥)): 𝑥 ∈ 𝑋} for IFSs. 

Definition 2.4[IX]. Let 𝑋 be a nonempty set and IFSs 𝐴, 𝐵 in 𝑋 be given by 𝐴 =
(𝜇𝐴, 𝜈𝐴) and 𝐵 = (𝜇𝐵, 𝜈𝐵) respectively, then 

(a) 𝐴 ⊆ 𝐵 if 𝜇𝐴(𝑥)  ≤ 𝜇𝐵(𝑥) and 𝜈𝐴(𝑥)  ≥ 𝜈𝐵(𝑥) for all 𝑥 ∈ 𝑋, 

(b)  if 𝐴 ⊆ 𝐵 and 𝐵 ⊆ 𝐴, 
(c)  
(d) , 
(e)  

Definition 2.5[IX]. Let {𝐴𝑗 = (𝜇𝐴𝑗
, 𝜈𝐴𝑗

) , 𝑗 ∈ 𝐽} be an arbitrary family of IFSs in 𝑋. 

Then 

(a) ∩ 𝐴𝑗 = (∩ 𝜇𝐴𝑗 , ∪ 𝜈𝐴𝑗 ), 

(b) ∪ 𝐴𝑗 = (∪ 𝜇𝐴𝑗
, ∩ 𝜈𝐴𝑗  ), 

(c) 0∼ = (0, 1), 1∼ = (1, 0). 

Definition 2.6[XV]. An intuitionistic fuzzy topology (IFT, in short) on a nonempty set 

𝑋 is a family 𝜏 of IFSs in 𝑋 satisfying the following axioms: 

(1) 0∼, 1∼ ∈ τ, 

(2) 𝐴 ∩ 𝐵 ∈ 𝜏, for all 𝐴, 𝐵 ∈ 𝜏, 

(3) ∪ 𝐴𝑗 ∈ 𝜏 for any arbitrary family {𝐴𝑗 ∈ 𝜏, 𝑗 ∈ 𝐽}. 

The pair (𝑋, 𝜏) is called an intuitionistic fuzzy topological space (IFTS, in short), 

members of 𝜏 are called intuitionistic fuzzy open sets (IFOS, in short). 
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Definition 2.7[XXXIV]. Let 𝐴 = (𝜇𝐴, 𝜈𝐴) be an IFS in 𝑋 and 𝑈 be a nonempty subset 

of 𝑋. The restriction of 𝐴 to 𝑈 is an IFS in 𝑈, denoted by 𝐴|𝑈 and defined by 𝐴|𝑈 =
(𝜇𝐴|𝑈, 𝜈𝐴|𝑈). 

Definition 2.8[XXIV]. Let  (𝑋, 𝜏) be an intuitionistic fuzzy topological space and 𝑈 is 

a nonempty subset of  𝑋 then  𝜏𝑈 = {𝐴|𝑈: 𝐴 ∈ 𝜏} is an intuitionistic fuzzy topology on 

𝑈 and (𝑈, 𝜏𝑈) is called a subspace of (𝑋, 𝜏). 

Definition 2.9[XXXIV]. Let 𝛼, 𝛽 ∈ (0, 1)and 𝛼 + 𝛽 ≤ 1. An intuitionistic fuzzy point 

(IFP for short) 𝑝(𝛼,𝛽)
𝑥  of 𝑋 defined by 𝑝(𝛼,𝛽)

𝑥 = 〈𝑥, 𝜇𝑝, 𝜈𝑝〉, for 𝑦 ∈ 𝑋 

𝜇𝑝(𝑦) = {
𝛼 𝑖𝑓 𝑦 = 𝑥
0 𝑖𝑓 𝑦 ≠ 𝑥

  and 𝜈𝑝(𝑦) = {
𝛽 𝑖𝑓 𝑦 = 𝑥
1 𝑖𝑓 𝑦 ≠ 𝑥

 

In this case, 𝑥 is called the support of 𝑝(𝛼,𝛽)
𝑥 . An IFP 𝑝(𝛼,𝛽)

𝑥  is said to belong to an IFS 

𝐴 = 〈𝑥, 𝜇𝐴, 𝜈𝐴〉 of 𝑋, denoted by 𝑝(𝛼,𝛽)
𝑥 ∈ 𝐴, if 𝛼 ≤ 𝜇𝐴(𝑥) and 𝛽 ≥ 𝜈𝐴(𝑥). 

Proposition 2.1[III]. An IFS 𝐴 in 𝑋 is the union of all IFP belonging to 𝐴. 

Definition 2.10[X]. Let 𝐴 = (𝑥, 𝜇𝐴, 𝜈𝐴) and 𝐵 = (𝑦, 𝜇𝐵, 𝜈𝐵) be IFSs in 𝑋 and 𝑌 

respectively. Then the product of IFSs 𝐴 and 𝐵 denoted by 𝐴 × 𝐵 is defined by 𝐴 × 𝐵 =

{(𝑥, 𝑦), 𝜇𝐴
×
.

𝜇𝐵, 𝜈𝐴

.
×𝜈𝐵)} where (𝜇𝐴

×
.

𝜇𝐵) (𝑥, 𝑦) = min(𝜇𝐴(𝑥), 𝜇𝐵(𝑦)) and 

(𝜈𝐴

.
×𝜈𝐵)(𝑥, 𝑦) = max(𝜈𝐴(𝑥), 𝜈𝐵(𝑦)) for all (𝑥, 𝑦) ∈ 𝑋 × 𝑌. Obviously 0 ≤

(𝜇𝐴
×
.

𝜇𝐵) + (𝜈𝐴

.
×𝜈𝐵) ≤ 1. This definition can be extended to an arbitrary family of 

IFSs. 

Definition 2.14[XXVIII]. Let (𝑋, 𝜏) be an intuitionistic fuzzy topological space. A 

family {(𝜇𝐺𝑖
, 𝜈𝐺𝑖

): 𝑖 ∈ 𝐽} of IFOS in 𝑋  is called the open cover of 𝑋  if  ∪ 𝜇𝐺𝑖
= 1 and 

∩ 𝜈𝐺𝑖
= 0. If every open cover of 𝑋 has a finite subcover then 𝑋 is said to be an 

intuitionistic fuzzy compact  ( IF-compact, in short). 

Definition 2.15[XXVIII]. A family {(𝜇𝐺𝑖
, 𝜈𝐺𝑖

): 𝑖 ∈ 𝐽} of IFOS in 𝑋 is called (𝛼, 𝛽)-

level open cover of 𝑋  if  ∪ 𝜇𝐺𝑖
≥ 𝛼 and ∩ 𝜈𝐺𝑖

≤ 𝛽 with 𝛼 + 𝛽 ≤ 1. If every (𝛼, 𝛽)-

level open cover of 𝑋 has a finite subcover then 𝑋  is said to be (𝛼, 𝛽)-level IF-compact. 

Definition 2.16[XXXI]. An intuitionistic fuzzy subsets 𝐴 = (𝜇𝐴, 𝜈𝐴) of an IFTS 𝑋 is 

disconnected if there exists an open intuitionistic fuzzy subsets 𝐺 = (𝜇𝐺 , 𝜈𝐺) and 𝐻 =
(𝜇𝐻 , 𝜈𝐻) of 𝑋 such that (𝐴 ∩ 𝐺) ∪ (𝐴 ∩ 𝐻) = (1,0) and (𝐴 ∩ 𝐺) ∩ (𝐴 ∩ 𝐻) = (0,1). 

In this case, 𝐺 ∪ 𝐻 is called a disconnection. 

Definition 2.17[XXXI]. An IFTS (𝑋, 𝜏) is 𝑇1-space if ∀ IF-singleton 𝑥𝛼,𝛽 , 𝑦𝑚,𝑛 ∈ 𝑋 

with 𝑥𝛼,𝛽 ≠ 𝑦𝑚,𝑛  then ∃𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵 , 𝜈𝐵) ∈ 𝜏 such that 𝑥𝛼,𝛽 ∈ 𝐴, 𝑦𝑚,𝑛 ∉ 𝐴 

and 𝑥𝛼,𝛽 ∉ 𝐵, 𝑦𝑚,𝑛 ∈ 𝐵. 

III.    Para-compactness in IFTS 

In this section, we have discussed several characterizations of para-

compactness in intuitionistic fuzzy topological spaces and established some of their 

features.  
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Definition 3.1. An open covering {𝑈𝑖} of an IFTS 𝑋  is locally finite if every IF-

singleton 𝑥𝛼,𝛽 admits an intuitionistic fuzzy neighborhood 𝐴 such that (𝐴 ∩ 𝑈𝑖) is 

empty for all finitely many 𝑖. 
 

Definition 3.2. An IFTS (𝑋, 𝜏) is IF-paracompact if every open covering {𝑈𝑖} of 𝑋 

admits a locally finite refinement. 
 

Definition 3.3. An open cover |𝐴𝑖| of 𝑋 refines an open cover |𝐵𝑖| of 𝑋 if there exists 

at least one 𝑗0 ∈ 𝐽 such that 𝐴𝑖 ⊇ 𝐵𝑗0
, i.e. 𝜇𝐴𝑖

⊇ 𝜇𝐵𝑗0
, 𝜈𝐴𝑖

⊆ 𝜈𝐵𝑗0
. 

 

Theorem 3.4. Every closed intuitionistic fuzzy subset of an IF-paracompact space 𝑋 is 

IF-paracompact. 

Proof: Let 𝐹 be a closed IFS of an IF-paracompact space 𝑋 and |𝐴𝑖| be an open cover 

of 𝐹. Then 𝐴𝑖 = (𝐹 ∩ 𝑊𝑖) for some open IFS 𝑊𝑖 of 𝑋. So, the collection 𝑊𝑖, which 

gives a cover of 𝑋, has an open locally finite refinement |𝐵𝑗|. Now (𝐴 ∩ 𝐵𝑗) is an open 

locally finite refinement of the cover |𝐴𝑖| of 𝐹. So, 𝐹 is IF-paracompact.  
 

Theorem 3.5. Every IF-paracompact Hausdorff space 𝑋 is IF-normal. 

Proof: Let 𝐴 and 𝐵 are two disjoint intuitionistic fuzzy closed subsets of an IF-

paracompact space 𝑋. As 𝑋 is IF-paracompact and from the previous theorem we get 

every closed intuitionistic fuzzy subset of an IF-paracompact space 𝑋 is IF-

paracompact, so we can say that 𝐴 and 𝐵 are also IF-paracompact. Let us consider two 

IF-singletons 𝑥𝑚,𝑛 and 𝑦𝑟,𝑠 such that 𝑥𝑚,𝑛 ∈ 𝐴 and 𝑦𝑟,𝑠 ∈ 𝐵 and 𝑥𝑚,𝑛 ≠ 𝑦𝑟,𝑠. Now for 

each 𝑥𝑚,𝑛 ∈ 𝐴, 𝑦𝑟,𝑠 ∈ 𝐵, we choose two disjoint neighborhoods 𝑈𝑥𝑚,𝑛
 and 𝑊𝑦𝑟,𝑠

 of 𝑥𝑚,𝑛 

and 𝑦𝑟,𝑠 respectively. By adding 𝐴𝐶 to the collection |𝑈𝑥𝑚,𝑛
|, we get an open cover of 

𝑋 which has an open locally finite refinement 𝑉𝑖. If we put 𝐽 = {𝑖 ∈ 𝑖|𝑉𝑖 ∩ 𝐴 ≠ (0,1)} 

and 𝑊 = ⋃ 𝑉𝑗𝑗∈𝐽 , then 𝐴 ⊂ 𝑊. Since each 𝑉𝑖 is contained in some 𝑈𝑥𝑚,𝑛
, so we have 

𝑦𝑟,𝑠 ∉ ⋃ �̅�𝑗 = �̅�𝑗∈𝐽 . Similarly, for 𝑦𝑟,𝑠 ∈ 𝐵, we get 𝑇 such that 𝐵 ⊂ 𝑇 and 𝑥𝑚,𝑛 ∉ �̅�. 

Hence 𝐴 ⊂ 𝑊 and 𝐵 ⊂ 𝑇 and 𝑊 ∩ 𝑇 = (0,1). Hence 𝑋 is IF-normal.      
      

Lemma 3.6. If an IFTS 𝑋 is locally IF-compact Hausdorff space that is second 

countable, then it admits a countable base of opens {𝑈𝑛} with IF-compact closure. 

Proof: Let |𝑉𝑟| be a countable base of opens in a second countable locally IF-compact 

Hausdorff space 𝑋. Now, for each IF-singleton 𝑥𝑚,𝑛 where 𝑥𝑚,𝑛 ∈ 𝑋 there exists an 

open covering 𝑈𝑥𝑚,𝑛
 around 𝑥𝑚,𝑛 with IF-compact closure, yet some 𝑉𝑟(𝑥𝑚,𝑛) contains 

𝑥𝑚,𝑛 as well as contained in 𝑈𝑥𝑚,𝑛
. Hence the closure of 𝑉𝑟(𝑥𝑚,𝑛) is a closed 

intuitionistic fuzzy subset of the IF-compact �̅�𝑥𝑚,𝑛
 and so �̅�𝑟(𝑥𝑚,𝑛) is also IF-compact. 

Thus, the 𝑉𝑟’s with IF-compact closure are a countable base of opens with IF-compact 

closure.  
 

Theorem 3.7. Any second countable Hausdorff space 𝑋 that is locally IF-compact is 

IF-paracompact. 

Proof: Let |𝑉𝑟| be a countable base of opens in a second countable locally IF-compact 

Hausdorff space 𝑋. Assume |𝑈𝑖| be an open cover of 𝑋 for which we seek a locally 

finite refinement. Since each 𝑥𝑚,𝑛 ∈ 𝑋 lies in some 𝑈𝑖 and so there exists an open 

covering 𝑉𝑟(𝑥𝑚,𝑛) containing intuitionistic fuzzy singleton 𝑥𝑚,𝑛 with 𝑉𝑟(𝑥𝑚,𝑛) ⊆ 𝑈𝑖. The 
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𝑉𝑟(𝑥𝑚,𝑛)’s, therefore, constitute a refinement of 𝑈𝑖 that is countable. Since the property 

of one open covering refines another, is transitive, we, therefore, lose no generality by 

seeking locally refinements of countable covers. Hence the locally IF-compact 

Hausdorff space 𝑋 is IF-paracompact. 
 

Definition 3.8. An IFTS is called IF-𝜎-compact if it is a countable union of IF-compact 

IFSs. 
 

Lemma 3.9. If {𝐴𝑖} 𝑖∈𝐼 is a locally finite collection of intuitionistic fuzzy subsets of an 

IFTS 𝑋 then ⋃ 𝐴𝑖𝑖
̅̅ ̅̅ ̅̅ ̅ = ⋃ �̅�𝑖𝑖 . 

Proof: We have to prove that the left-hand side is contained in the right-hand side, the 

reverse inclusion being obvious. Suppose 𝑝𝛼,𝛽 ∈ 𝑋 − ⋃ �̅�𝑖𝑖 =∩ (𝑋 − �̅�𝑖). Choose an 

open neighborhood 𝑈 of  𝑝𝛼,𝛽 and a finite intuitionistic fuzzy subset 𝐽 ⊂ 𝐼 such that 

𝑉 ≔ ⋂ (𝑋 − �̅�𝑗)𝑗∈𝐽  is a neighborhood of 𝑝𝛼,𝛽 which is disjoint from 𝐴𝑗 for all 𝑗 ∈ 𝐽. 

Hence 𝑈 ∩ 𝑉 is a neighborhood of 𝑝𝛼,𝛽, which is disjoint from 𝐴𝑖 for all 𝑖 ∈ 𝐼, so 𝑝𝛼,𝛽 ∉

⋃ 𝐴𝑖𝑖
̅̅ ̅̅ ̅̅ ̅. 
 

Theorem 3.10. Let 𝑋 be an IFTS in which every singleton 𝑝𝛼,𝛽 has a neighborhood 

𝑈𝑝𝛼,𝛽
 which is second countable and IF-precompact (i.e. its closure is IF-compact). 

Then among the following statements the implications 𝑖) ⇒ 𝑖𝑖) ⇒ 𝑖𝑖𝑖) ⇒ 𝑖𝑣) hold: 

i) 𝑋 is second countable. 

ii) 𝑋 is IF- 𝜎 -compact. 

iii) 𝑋 is IF-paracompact. 

iv) Every component of 𝑋 is second countable. 

Proof: 𝑖) ⇒ 𝑖𝑖): Let 𝑋 be second countable. Then every open cover of 𝑋 has a 

countable subcover. Applying this to the open cover {𝑈𝑝𝛼,𝛽
}

𝑝𝛼,𝛽∈𝑋
, we see that there is 

a sequence 𝑝1𝛼,𝛽 , 𝑝2𝛼,𝛽 , 𝑝3𝛼,𝛽
, … in 𝑋 such that 𝑋 = ⋃ 𝑝𝑘𝛼,𝛽

∞
𝑘=1 . Since �̅�𝑝𝛼,𝛽

 is IF-

compact, then for each 𝑝𝛼,𝛽, it follows that 𝑋 is IF- 𝜎 -compact. 

 𝑖𝑖) ⇒ 𝑖𝑖𝑖): Let 𝑋 be IF- 𝜎-compact, say 𝑋 = ⋃ 𝐾𝑛
∞
𝑛=1  where each 𝐾𝑛 is IF-compact. 

We first find a sequence 𝑉0 ⊂ 𝑉1 ⊂ 𝑉2 ⊂ ⋯ of IF-paracompact open IFSs of whose 

union is all of 𝑋, such that �̅�𝑗 ⊂ 𝑉𝑗+1 for all 𝑗. Let 𝑉0 ≔ (0,1). After, 𝑉0, 𝑉1, 𝑉2, … , 𝑉𝑗 

have been chosen, note that 𝐾𝑗 ∪ �̅�𝑗 is IF-compact, so there are finitely many IFP 

𝑝𝛼1,𝛽1
, 𝑝𝛼2,𝛽2

, … , 𝑝𝛼𝑚,𝛽𝑚
∈ 𝑋 such that 𝐾𝑗 ∪ �̅�𝑗 ⊂ 𝑈𝑝𝛼1,𝛽1

∪ 𝑈𝑝𝛼2,𝛽2
∪ … ∪ 𝑈𝑝𝛼𝑚,𝛽𝑚

. 

Set, 𝑉𝑗+1: 𝑈𝑝𝛼1,𝛽1
∪ 𝑈𝑝𝛼2,𝛽2

∪ … ∪ 𝑈𝑝𝛼𝑚,𝛽𝑚
. Now let {𝑊𝑖}𝑖∈𝐼 be any open cover of 𝑋. 

Each set �̅�𝐾 − 𝑉𝐾−1 is IF-compact and is therefore contained in ⋃ 𝑊𝑖𝑖∈𝐼𝐾
 for some finite 

IFS 𝐼𝐾 ⊂ 𝐼. Then {𝑊𝑖 − �̅�𝐾−2}𝐾∈ℕ,𝑖∈𝐼𝐾
 is a locally finite open refinement of {𝑊𝑖}𝑖∈𝐼. 

So, 𝑋 is IF-paracompact. 

𝑖𝑖𝑖) ⇒ 𝑖𝑣): Suppose 𝑋 is IF-paracompact and nonempty and let 𝑌 be a component of 

𝑋. We have to show that 𝑌 is second countable. Since 𝑌 is closed in 𝑋 then by using 

lemma 4.3.9 we can say that 𝑌 is IF-paracompact. 

IV.    Conclusion 

The results presented in this paper indicate that our new definitions related to 

para-compactness are appropriate to the basic concepts in general topology and can 
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readily extend to intuitionistic fuzzy topological spaces. Also, the existence of para-

compactness and 𝜃 −compactness property plays an important role in the theory of 

intuitionistic fuzzy topological spaces. Although the theory of intuitionistic fuzzy set 

is still in the embryonic stage, it shows promise of having wide applications. 
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