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Abstract :  The aim of this paper is to introduce some new types of 𝛼-separation axioms (𝛼-𝑇𝑖  space, for 𝑖 = 1,2,3) in 

intuitionistic fuzzy topological spaces by using the concept of an intuitionistic fuzzy 𝛼-open(resp. intuitionistic fuzzy 

𝛼closed)sets. Moreover the topological property and relationships between theses separation axioms are investigated.  
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I. INTRODUCTION 

After defining the concept of intuitionistic fuzzy set by Atanassov [1] and intuitionistic fuzzy topological 

spaces by Coker [5], some authors studied the concept of separation axioms in intuitionistic fuzzy 

topological spaces. Bayhan and Coker [2] gave some characterizations of 𝑇1 and 𝑇2 separation axioms in 

intuitionistic topological spaces, they gave interrelations between several types of separation axioms and 

some couter examples. Gallego, Lupianez [7] defined new notions of Hausdorffness in the intuitionistic 

fuzzy topological spaces. 

In this paper, by using the concept of fuzzy 𝛼-open(𝛼-closed) sets, we introduce some new types of 𝛼-

separation axioms (𝛼𝑇𝑖-space, for i=0,1,2) in intuitionistic fuzzy topological spaces, and we study the 

topological property and hereditary property of these spaces. Relaionships between these separation 

axioms are investigated. Some counter examples are given to show that the inverse of those relations are 

not true in general. 
 

II. Preliminaries 
 Throughout this paper by (𝑋, 𝑇) or simply by 𝑋 we mean an intuitionistic fuzzy topological space (Ifts, for short) 

 

Definition 2.1 [1] Let 𝑋 be a nonempty fixed set and 𝐼 be the closed interval in [0,1]. An intuitionistic fuzzy set (IFS) 𝐴 

is an object of the following form 𝐴 = {< 𝑥, 𝜇𝐴(𝑥), 𝜈𝐴(𝑥) >; 𝑥 ∈ 𝑋} where the mappings 𝜇𝐴(𝑥): 𝑋 → 𝐼 and 𝜈𝐴(𝑥): 𝑋 → 𝐼 denote 

the degree of membership (namely) 𝜇𝐴(𝑥) and the degree of non membership (namely) 𝜈𝐴(𝑥) for each element 𝑥 ∈ 𝑋 to the set 𝐴 

respectively, and 0 ≤ 𝜇𝐴(𝑥) + 𝜈𝐴(𝑥) ≤ 1 for each 𝑥 ∈ 𝑋.  

 

Definition 2.2 [1] Let 𝐴 and 𝐵 are intuitionistic fuzzy sets of the form 𝐴 = {< 𝑥, 𝜇𝐴(𝑥), 𝜈𝐴(𝑥) >: 𝑥 ∈ 𝑋} and 𝐵 = {<
𝑥, 𝜇𝐵(𝑥), 𝜈𝐵(𝑥) >: 𝑥 ∈ 𝑋}. Then   

    1.  𝐴 ⊆ 𝐵 if and only if 𝜇𝐴(𝑥) ≤ 𝜇𝐵(𝑥) and 𝜈𝐴(𝑥) ≥ 𝜈𝐵(𝑥);  

    2.  𝐴(𝑜𝑟𝐴𝑐) = {< 𝑥, 𝜈𝐴(𝑥), 𝜇𝐴(𝑥) >: 𝑥 ∈ 𝑋};  
    3.  𝐴 ∩ 𝐵 = {< 𝑥, 𝜇𝐴(𝑥) ∧ 𝜇𝐵(𝑥), 𝜈𝐴(𝑥) ∨ 𝜈𝐵(𝑥) >: 𝑥 ∈ 𝑋};  
    4.  𝐴 ∪ 𝐵 = {< 𝑥, 𝜇𝐴(𝑥) ∨ 𝜇𝐵(𝑥), 𝜈𝐴(𝑥) ∧ 𝜈𝐵(𝑥) >: 𝑥 ∈ 𝑋};  
 We will use the notation 𝐴 = {< 𝑥, 𝜇𝐴, 𝜈𝐴 >: 𝑥 ∈ 𝑋} instead of 𝐴 = {< 𝑥, 𝜇𝐴(𝑥), 𝜈𝐴(𝑥) >: 𝑥 ∈ 𝑋}.  
 

Definition 2.3 [1] 0 = {< 𝑥, 0,1 >; 𝑥 ∈ 𝑋} and 1 = {< 𝑥, 1,0 >; 𝑥 ∈ 𝑋}. Let 𝛼, 𝛽 ∈ [0,1] such that 𝛼 + 𝛽 ≤ 1. An 

intuitionistic fuzzy point (𝐼𝐹𝑃)𝑝(𝛼,𝛽)  is intuitionistic fuzzy set defined by 𝑝(𝛼,𝛽)(𝑥)= (
(𝛼, 𝛽)𝑖𝑓𝑥 = 𝑝
(0,1)𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

  

In IFP 𝑝𝛼,𝛽 is said to belong to an IFS 𝐴 = {〈𝑥, 𝜇𝐴(𝑥), 𝛾𝐴(𝑥)〉: 𝑥 ∈ 𝑋} denoted by 𝑝(𝛼,𝛽) ∈ 𝐴 (or 𝑝 ⊆ 𝐴), if 𝛼 ≤ 𝜇𝐴(𝑥) 

and 𝛽 ≥ 𝛾𝐴(𝑥).   
 

Proposition 2.1 [1] An intuitionistic fuzzy set 𝐴 in 𝑋 is the union of all intuitionistic fuzzy points belonging to 𝐴  

 

Definition 2.4 [4] An intuitionistic fuzzy topology (IFT) in Coker’s sense on a nonempty set 𝑋 is a family 𝑇 of 

intuitionistic fuzzy sets in 𝑋 satisfying the following axioms:   
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    1 0, 1 ∈ 𝑇;  

    2.  𝐺1 ∩ 𝐺2 ∈ 𝑇, for any 𝐺1, 𝐺2 ∈ 𝑇;  

    3.  ∪ 𝐺𝑖 ∈ 𝑇 for any arbitrary family {𝐺𝑖; 𝑖 ∈ 𝐽} ⊆ 𝑇.  

 

Definition 2.5 [4] Let 𝑋 and 𝑌 are two non-empty sets and 𝑓: (𝑋, 𝑇) → (𝑌, 𝜎) be a function. If 𝐵 = {<
𝑦, 𝜇𝐵(𝑦), 𝜈𝐵(𝑦) >; 𝑦 ∈ 𝑌} is an IFS in 𝑌, then the pre-image of 𝐵 under 𝑓 is denoted and defined by 𝑓−1(𝐵) = {<
𝑥, 𝑓−1(𝜇𝐵(𝑥)), 𝑓

−1(𝜈𝐵(𝑥)) >; 𝑥 ∈ 𝑋}. Since 𝜇𝐵(𝑥), 𝜈𝐵(𝑥) are fuzzy sets, we explain that 𝑓−1(𝜇𝐵(𝑥)) =
𝜇𝐵(𝑥)(𝑓(𝑥)), 𝑓

−1(𝜈𝐵(𝑥)) = 𝜈𝐵(𝑥)(𝑓(𝑥)).   
 

Definition 2.6 [4] Let (𝑋, 𝑇) be an IFTS and 𝐴 = {< 𝑥, 𝜇𝐴, 𝜈𝐴 >; 𝑥 ∈ 𝑋} be an IFS in 𝑋. Then the intuitionistic fuzzy 

closure and intuitionistic fuzzy interior of 𝐴 are defined by   

    1.  𝑐𝑙(𝐴) = ⋂ {𝐶: 𝐶isanIFCSin𝑋and𝐶 ⊇ 𝐴};  
    2.  𝑖𝑛𝑡(𝐴) = ⋃ {𝐷:𝐷isanIFOSin𝑋and𝐷 ⊆ 𝐴};  
 It can be also shown that 𝑐𝑙(𝐴) is an IFCS, 𝑖𝑛𝑡(𝐴) is an IFOS in 𝑋 and 𝐴 is and IFCS in 𝑋 if and only if 𝑐𝑙(𝐴) = 𝐴; 𝐴 is 

an IFOS in 𝑋 if and only if 𝑖𝑛𝑡(𝐴) = 𝐴  

 

Proposition 2.2 [4] Let (𝑋, 𝑇) be an IFTS and 𝐴, 𝐵 be intuitionistic fuzzy sets in 𝑋. Then the following properties hold:   

    1.  𝑐𝑙(𝐴) = (𝑖𝑛𝑡(𝐴)), 𝑖𝑛𝑡(𝐴) = (𝑐𝑙(𝐴));  
    2.  𝑖𝑛𝑡(𝐴) ⊆ 𝐴 ⊆ 𝑐𝑙(𝐴).  
 

Definition 2.7 [6] An IFS 𝐴 of an IFTS (𝑋, 𝑇) is an   

    1.  intuitionistic fuzzy 𝛼-open set (IF𝛼OS, in short) if 𝐴 ⊆ 𝑖𝑛𝑡(𝑐𝑙(𝑖𝑛𝑡(𝐴)))  
    2.  intuitionistic fuzzy 𝛼-closed set (IF𝛼CS, in short) if 𝑐𝑙(𝑖𝑛𝑡(𝑐𝑙(𝐴))) ⊆ 𝐴  

  

Definition 2.8 [6] Let (𝑋, 𝑇) be an IFTS and 𝐴 = {< 𝑥, 𝜇𝐴, 𝜈𝐴 >; 𝑥 ∈ 𝑋} be an IFS in 𝑋. Then the intuitionistic fuzzy 𝛼-

closure and intuitionistic fuzzy 𝛼-interior of 𝐴 are defined by   

    1.  𝛼𝑐𝑙(𝐴) = ⋂ {𝐶: 𝐶isanIF𝐶𝑆𝑖𝑛𝑋and𝐶 ⊇ 𝐴};  
    2.  𝛼𝑖𝑛𝑡(𝐴) = ⋃ {𝐷:𝐷isanIF𝑂𝑆𝑖𝑛𝑋and𝐷 ⊆ 𝐴};  
 

Definition 2.9 [6] A mapping 𝑓: (𝑋, 𝑇) → (𝑌, 𝑆) from an intuitionistic fuzzy topological space (𝑋, 𝑇) to another 

intuitionistic fuzzy topological space (𝑌, 𝑆) is said to be intuitionistic fuzzy 𝛼-continuous if 𝑓−1(𝐴) is an intuitionistic fuzzy 𝛼-

open set in 𝑋 for each intuitionistic fuzzy open set 𝐴 in 𝑌  

 

Definition 2.10 [5] Let (𝑋, 𝑇) be an IFTS and 𝑌 ⊆ 𝑋. Then (𝑌, 𝑇|𝑌) is called a subspace of (𝑋, 𝑇) where 𝑇|𝑌 = {𝐺|𝑌 =
(𝜇𝐺|𝑌, 𝜈𝐺|𝑌): 𝐺 ∈ 𝑇}.  

 

 

III  𝜶-𝑻𝟎, 𝜶-𝑻𝟏 and 𝜶-𝑻𝟐 separation axioms in intuitionistic fuzzy topological spaces 
 

Definition 3.1  An intuitionistic fuzzy topological space (X, T ) is said to be intuitionistic fuzzy 𝛼-𝑇0 (briefly, 𝐼𝐹𝛼-𝑇0) if 

for every pair of intuitionistic fuzzy points 𝑝 = 𝑥(𝛼,𝛽), 𝑞 = 𝑦(𝛾,𝜂) with different supports, there exists an intuitionistic fuzzy 𝛼-open 

set 𝑀 such that either (𝑝 ⊆ 𝑀, 𝑞 ⊈ 𝑀) or (𝑞 ⊆ 𝑀, 𝑝 ⊈ 𝑀)  
 

Definition 3.2 A mapping 𝑓: (𝑋, 𝑇) → (𝑌, 𝑆) from an intuitionistic fuzzy topological space (𝑋, 𝑇) to another 

intuitionistic fuzzy topological space (𝑌, 𝑆) is said to be   

    1.  intuitionistic fuzzy 𝛼⋆-continuous if 𝑓−1(𝐴) is an intuitionistic fuzzy 𝛼-open set in 𝑋 for each intuitionistic fuzzy 

𝛼-open set 𝐴 in 𝑌  

    2.  intuitionistic fuzzy 𝛼⋆⋆-continuous if 𝑓−1(𝐴) is an intuitionistic fuzzy open set in 𝑋 for each intuitionistic fuzzy 𝛼-

open set 𝐴 in 𝑌  

 

Theorem 3.1  An intuitionistic fuzzy topological space (X, T ) is 𝐼𝐹𝛼- 𝑇0 if and only if any two crisp intuitionistic fuzzy 

points with different supports have disjoint intuitionistic fuzzy 𝛼-closure.  

 

   Proof. Let (X, T ) be an intuitionistic fuzzy 𝛼-𝑇0 and 𝑝 = 𝑥(𝛼,𝛽), 𝑞 = 𝑦(𝛾,𝜂) be two crisp intuitionistic fuzzy points with 

supports 𝑥, 𝑦 respectively, where 𝑥 ≠ 𝑦. Since (X, T) is 𝐼𝐹𝛼-𝑇0, there exists an intuitionistic fuzzy 𝛼-open set 𝑀 such that either. 

(𝑝 ⊆ 𝑀, 𝑞 ⊈ 𝑀) or (𝑞 ⊆ 𝑀, 𝑝 ⊈ 𝑀). If 𝑝 ⊆ 𝑀, 𝑞 ⊈ 𝑀, this implies that 𝑞 ⊆ 𝐼𝛼𝑐𝑙(𝑞), 𝐼𝛼𝑐𝑙(𝑞) ⊈ 𝑀 , since 𝑝 ⊈ 𝑀𝑐 , 𝑝 ⊈
(𝐼𝛼𝑐𝑙(𝑞))𝑐 . But 𝑝 ⊆ 𝐼𝛼𝑐𝑙(𝑝) .Therefore 𝐼𝛼𝑐𝑙(𝑝) ≠ 𝐼𝛼𝑐𝑙(𝑞). 

Conversely, Let 𝑝 and 𝑞 be any two intuitionistic fuzzy points with different supports 𝑥, 𝑦, respectively. Let 𝑝1, 𝑞1 be 

intuitionistic fuzzy points such that 𝑝1(𝑥) = 𝑞1(𝑦) = 1. By hypothesis 𝐼𝛼𝑐𝑙(𝑝1) ≠ 𝐼𝛼𝑐𝑙(𝑞1) , but 𝑝 ≤ 𝑝1 implies that 𝑝𝑐 ≥ 𝑝1
𝑐 ≥

(𝐼𝛼𝑐𝑙(𝑝1))
𝑐. Thus (𝐼𝛼𝑐𝑙(𝑝1))

𝑐 is an intuitionistic fuzzy 𝛼 - open set such that 𝑞 ⊈ (𝐼𝛼𝑐𝑙(𝑝1), 𝑃 ⊆ 𝐼𝛼𝑐𝑙(𝑝1). Hence (X, T) is 𝐼𝐹𝛼 

𝑇0 .             
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Theorem 3.2  Let 𝑓 be an injective, intuitionistic fuzzy 𝛼*-continuous mapping from an intuitionistic fuzzy topological 

space (X, T ) into fuzzy topological space (Y, S ). If (Y, S ) is an intuitionistic fuzzy 𝛼-𝑇0 space, then so is (X, T ).  

 

   Proof. Let 𝑝 = 𝑥(𝛼,𝛽) and 𝑞 = 𝑦(𝛾,𝜂) are intuitionistic fuzzy points with different supports in X, then f(p) and f(q) are 

two intuitionistic fuzzy points with different supports in Y. Since (Y, S ) is an intuitionistic fuzzy 𝛼 𝑇0 -space, then there exists an 

intuitionistic fuzzy 𝛼- open set 𝑀 such that 𝑓(𝑝) ⊆ 𝑀, 𝑓(𝑞) ⊈ 𝑀, or 𝑓(𝑞) ⊆ 𝑀, 𝑓(𝑝) ⊈ 𝑀. Consider the part. If 𝑓(𝑝) ⊆
𝑀, 𝑓(𝑞) ⊈ 𝑀 .Its follows that, 𝑝 ⊆ 𝑓−1(𝑀), 𝑞 ⊈ 𝑓−1(𝑀), where 𝑓−1(𝑀) is an intuitionistic fuzzy 𝛼-open set in 𝑋. Hence (X, T) 

is a intuitionistic fuzzy 𝛼- 𝑇0 space.              

 

Theorem 3.3  If 𝑓: (𝑋, 𝑇) → (𝑌, 𝑆) is an injective, intuitionistic fuzzy 𝛼-continuous mapping and (Y, S ) is an 

intuitionistic fuzzy -𝑇0 space, then (X, T ) is intuitionistic fuzzy 𝛼- 𝑇0 space.  

 

   Proof. Let 𝑝 = 𝑥(𝛼,𝛽) and 𝑞 = 𝑦(𝛾,𝜂) be an intuitionistic fuzzy points with different supports in X. Then 𝑓(𝑝), 𝑓(𝑞) are 

two intuitionistic fuzzy points with different supports in Y. Since (Y, S ) is an intuitionistic fuzzy 𝑇0 - space, then there exists a 

intuitionistic fuzzy open set M such that 𝑓(𝑝) ⊆ 𝑀, 𝑓(𝑞) ⊈ 𝑀 or 𝑓(𝑞) ⊆ 𝑀, 𝑓(𝑝) ⊈ 𝑀. Consider the part 𝑓(𝑞) ⊆ 𝑀, 𝑓(𝑝) ⊈ 𝑀 . 

It follows that 𝑞 ⊆ 𝑓−1(𝑀), 𝑝 ⊈ 𝑓−1(𝑀). Where 𝑓−1(𝑀) is an intuitionistic fuzzy 𝛼-open set in X. Hence (X,T ) is an 

intuitionistic fuzzy 𝛼 -𝑇0 space.              

 

Theorem 3.4  If 𝑓: (𝑋, 𝑇) → (𝑌, 𝑆) is an injective, intuitionistic fuzzy 𝛼**-continuous mapping and (Y, S ) is an 

intuitionistic fuzzy 𝛼 -𝑇0 space, then (X, T) is an intuitionistic fuzzy 𝑇0 space.  

 

   Proof. Let 𝑝 = 𝑥(𝛼,𝛽) and 𝑞 = 𝑦(𝛾,𝜂) be an intuitionistic fuzzy points with different supports in X. Then 𝑓(𝑝) and 𝑓(𝑞) 

are two intuitionistic fuzzy points with different supports in Y. Since (Y, S) is an intuitionistic fuzzy 𝛼- 𝑇0 space, then there exists 

an intuitionistic fuzzy 𝛼-open set M such that 𝑓(𝑝) ⊆ 𝑀, 𝑓(𝑞) ⊈ 𝑀 or 𝑓(𝑞) ⊆ 𝑀, 𝑓(𝑝) ⊈ 𝑀. Consider the part 𝑓(𝑞) ⊆
𝑀, 𝑓(𝑝) ⊈ 𝑀. It follows that 𝑞 ⊆ 𝑓−1(𝑀), 𝑝 ⊈ 𝑓−1(𝑀) , where 𝑓−1(𝑀) is an intuitionistic fuzzy open set in X. Hence (X,T ) is a 

fuzzy 𝑇0 -space.              

 

Definition 3.3  An intuitionistic fuzzy topological space (X,T ) is said to be a intuitionistic fuzzy 𝛼-𝑇1 (briefly, 𝐼𝐹𝛼-𝑇1) if 

for every pair of intuitionistic fuzzy points 𝑝 = 𝑥(𝛼,𝛽), 𝑞 = 𝑦(𝛾,𝜂) with 𝑥 ≠ 𝑦, there exist a intuitionistic fuzzy 𝛼-open sets M and N 

such that 𝑝 ⊆ 𝑀, 𝑞 ⊈ 𝑀, and 𝑞 ⊆ 𝑁, 𝑝 ⊈ 𝑁.  
 

Theorem 3.5 An intuitionistic fuzzy topological space (X, T) is an 𝐼𝐹𝛼-𝑇1 if and only if every crisp intuitionistic fuzzy 

point is an intuitionistic fuzzy 𝛼-closed set.  

 

   Proof. Let (X,T ) be 𝐼𝐹𝛼 - 𝑇1 and 𝑝0 = 𝑥0(𝛼,𝛽) be an intuitionistic crisp fuzzy points with support 𝑥0. Now, for any 

intuitionistic fuzzy point 𝑝 = 𝑥(𝛾,𝜂) with support x in X such that 𝑥 ≠ 𝑥0, there exist an intuitionistic fuzzy 𝛼-open sets M and N 

such that 𝑝0 ⊆ 𝑀, 𝑝 ⊈ 𝑀 and 𝑝 ⊆ 𝑁, 𝑝0 ⊈ 𝑁 . Since 𝑝 ⊈ 𝑁 ,by proposition (2.5) every intuitionistic fuzzy set is considered as the 

union of all intuitionistic fuzzy points which are contained in it , we obtain in particular 𝑝0
𝑐 = ⋃(𝑝⊆𝑝𝑜

𝑐) 𝑝 from 𝑝0
𝑐(𝑥0)1 −

𝑝0(𝑥0) = 0. We deduce that 𝑝0
𝑐 = ⋃(𝑝⊆𝑝0

𝑐) 𝑁 and thus 𝑝0
𝑐 is an intuitionistic fuzzy 𝛼-open set. Then 𝑝0 is an intuitionistic fuzzy 

𝛼-closed set. 

Conversely, let 𝑝1 = 𝑥1(𝛼1,𝛽1) and 𝑝2 = 𝑥2(𝛼2,𝛽2) are intuitionistic fuzzy points with different supports 𝑥1 and 𝑥2. Also 

let𝑞1 = 𝑥1(𝛾1,𝜂1) and 𝑞2 = 𝑥2(𝛾2,𝜂2) be an intuitionistic fuzzy points with different supports 𝑥1 and 𝑥2, respectively and such that 

𝑞1(𝑥1) = 𝑞2(𝑥2) = 1. The intuitionistic fuzzy sets 𝑞1
𝑐 and 𝑞2

𝑐 are intuitionistic fuzzy 𝛼-open and satisfy the conditions 𝑝1 ⊆
𝑞2
𝑐, 𝑝2 ⊈ 𝑞2

𝑐 and 𝑝2 ⊆ 𝑞1
𝑐 , 𝑝1 ⊈ 𝑞1

𝑐 .Hence the space (X, T) is 𝐼𝐹𝛼-𝑇1.              

 

Remark 3.1 Every intuitionistic fuzzy 𝛼-𝑇1 space is obviously fuzzy 𝛼-𝑇0 space. But the converse need not be true.  

 

Example 3.1 Let 𝑋 = {𝑎, 𝑏} and 𝐴, 𝐵 be an intuitionistic fuzzy sets on 𝑋 defined as follows 𝐴 = 〈𝑋: ((
𝑎

0.1
,
𝑏

0.1
), (

𝑎

0.3
,
𝑏

0.3
))〉; 

𝐵 = 〈𝑋: ((
𝑎

0.3
,
𝑏

0.3
), (

𝑎

0.1
,
𝑏

0.1
))〉. Let 𝑇 = {0, 1, 𝐴, 𝐵}. Then the space (𝑋, 𝑇) is an intuitionistic fuzzy 𝛼-𝑇0 space but not intuitionistic 

fuzzy 𝛼-𝑇1.  
 

 

Theorem 3.6 Let 𝑓 be an injective, intuitionistic fuzzy 𝛼*-continuous mapping from an intuitionistic fuzzy topological 

space (X,T ) into intuitionistic fuzzy topological space (Y, S ). If (Y, S ) is a intuitionistic fuzzy 𝛼- 𝑇1 space, then so is X.  

 

   Proof. Let 𝑝 = 𝑥(𝛼,𝛽) and 𝑞 = 𝑦(𝛾,𝜂) are intuitionistic fuzzy points with different supports in X, then 𝑓(𝑝) and 𝑓(𝑞) are 

two intuitionistic fuzzy points with different supports in Y. Since (Y, S) is an intuitionistic fuzzy 𝛼𝑇1-space, then there exists an 

intuitionistic fuzzy 𝛼- open sets M and N such that 𝑓(𝑝) ⊆ 𝑀, 𝑓(𝑞) ⊈ 𝑀 and 𝑓(𝑞) ⊆ 𝑁𝑓(𝑝) ⊈ 𝑁. Its follows that, 𝑝 ⊆
𝑓−1(𝑀), 𝑞 ⊈ 𝑓−1(𝑀) and 𝑞 ⊆ 𝑓−1(𝑁), 𝑝 ⊈ 𝑓−1(𝑁), where 𝑓−1(𝑀) and 𝑓−1(𝑁) are intuitionistic fuzzy 𝛼-open sets in X. Hence 

(X, T) is a intuitionistic fuzzy 𝛼𝑇1-space.              
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Theorem 3.7 If 𝑓: (𝑋, 𝑇) → (𝑌, 𝑆) is an injective, intuitionistic fuzzy 𝛼 -continuous mapping and (Y, S) is an 

intuitionistic fuzzy 𝑇1 space, then (X, T) is intuitionistic fuzzy 𝛼𝑇1- space.  

 

   Proof. Similar to that of theorem 3.3.             

 

Theorem 3.8 If 𝑓: (𝑋, 𝑇) → (𝑌, 𝑆) is an injective, intuitionistic fuzzy 𝛼**-continuous mapping and (Y, S) is an 

intuitionistic fuzzy 𝛼𝑇1 -space, then (X, T) is intuitionistic fuzzy 𝑇1-space.  

 

   Proof. Similar to that of theorem 3.4.             

 

Definition 3.4 A fuzzy topological space (X, T) is said to be a intuitionistic fuzzy stronger-𝛼𝑇1 (briefly, 𝐼𝐹𝛼- 𝑇𝑠) if every 

intuitionistic fuzzy point is an intuitionistic fuzzy 𝛼-closed set.  

 

Definition 3.5 An IFTS (X, T) is said to be an intuitionistic Fuzzy 𝛼- Hausdorff (or in short 𝐼𝐹𝛼-𝑇2) if for every pair of 

intuitionistic fuzzy poins 𝑝 = 𝑥(𝛼,𝛽) and 𝑞 = 𝑦(𝛾,𝜂) with different supports, there exist two intuitionistic fuzzy 𝛼-open sets M and N 

such that 𝑝 ⊆ 𝑀, 𝑞 ⊈ 𝑀, 𝑞 ⊆ 𝑁, 𝑝 ⊈ 𝑁, and 𝑀 ⊈ 𝑁.  
 

Example 3.2 Let 𝑋 = {𝑎, 𝑏} and 𝑇 = {0, 1, 𝐴, 𝐵} where 𝐴 = 〈𝑋: ((
𝑎

1.0
,
𝑏

0.0
), (

𝑎

0.0
,
𝑏

1.0
))〉; 𝐵 = 〈𝑋: ((

𝑎

1.0
,
𝑏

0.0
), (

𝑎

0.0
,
𝑏

1.0
))〉. 

Then (𝑋, 𝑇) is an intuitionistic fuzzy 𝛼-𝑇0 ,𝛼-𝑇1, 𝛼-𝑇2 spaces.  

 

Proposition 3.1 Every subspace of 𝐼𝐹𝛼-𝑇2 space is 𝐼𝐹𝛼-𝑇2.  

 

   Proof. Let (𝑋, 𝑇) be a IF𝛼𝑇2-space and 𝑌 be a subspace of 𝑋, where 𝑇𝑌 = {𝐺𝑌 = {〈𝑥, 𝜇𝐺|𝑌(𝑥), 𝜈𝐺|𝑌(𝑥)〉, 𝑥 ∈ 𝑌, 𝐺 ∈ 𝑇} 

and 𝐺 = 〈𝑥, 𝜇𝐺(𝑥), 𝜈𝐺(𝑥)〉 Let 𝑝 = 𝑥𝛼,𝛽 and 𝑞 = 𝑦𝛾,𝜂 be two distinct IFP in 𝑌, that is they have distinct supports. Then, clearly 

𝑥𝛼,𝛽 and 𝑞 = 𝑦𝛾,𝜂 are also distinct IFP’s in 𝑋 and as 𝑋 is IF𝛼-𝑇2, therefore there exist two intuitionistic fuzzy 𝛼-open sets 𝑀 and 

𝑁 such that 𝑝 ⊆ 𝑀, 𝑞 ⊈ 𝑀, 𝑞 ⊆ 𝑁, 𝑝 ⊈ 𝑁 and 𝑀 ⊈ 𝑁. Thus, there exist 𝑀𝑌, 𝑁𝑌 ∈ 𝑇𝑌  such that 𝑝 ⊆ 𝑀𝑌 , 𝑞 ⊆ 𝑁𝑌 and 𝑀𝑌 ⊈ 𝑁𝑌. 
 

Proposition 3.2 Let (𝑋, 𝑇) be an IF𝛼𝑇2-space, if (𝑋, 𝑇) is 𝑇2 then (𝑋, 𝑇⋆) is a fuzzy Hausdorff fts (where, 𝑇⋆ =
{𝜇𝐺(𝑥): 𝐺 ∈ 𝑇})  

 

   Proof. For any two fuzzy points 𝑥𝑟 , 𝑦𝑠 with distinct supports and 0 < 𝑟, 𝑠 < 1, we have that 𝑝 = 𝑥(𝑟, 1 − 𝑟), 𝑞 =
𝑦(𝑠, 1 − 𝑠) are two distinct IFP’s. Then there exists IF𝛼Os 𝑀 = 〈𝑥, 𝜇𝑀(𝑋), 𝜈𝑀(𝑥)〉 and 𝑁 = 〈𝑥, 𝜇𝑁(𝑋), 𝜈𝑁(𝑥)〉 containing 𝑝 and 

𝑞 respectively such that 𝑀 ⊈ 𝑁. This implies that 𝑟 < 𝜇𝑀(𝑥), 𝑠 < 𝜈𝑁(𝑦) and 𝑥𝑟 ∈ 𝑀, 𝑦𝑠 ∈ 𝑁 which are fuzzy 𝛼-open sets with 

𝑀 ⊆ 𝑁𝑐. 
 

Theorem 3.9 A fuzzy topological space (𝑋, 𝑇) is a Fuzzy 𝛼-𝑇2-space if for every pair of intuitionistic fuzzy points 𝑝 =
𝑥(𝛼,𝛽) and 𝑞 = 𝑦(𝛾,𝜂) with different supports ,there exists an intuitionistic fuzzy 𝛼-open set 𝑈 such that 𝑝 ⊆ 𝑈 ⊆ 𝐼𝛼𝑐𝑙(𝑈) ⊆ 𝑞𝑐  

 

   Proof. Let 𝑝 = 𝑥𝛼,𝛽 and 𝑞 = 𝑦𝛾,𝛽 are intuitionistic fuzzy points with different supports. Since (𝑋, 𝑇) is an intuitionistic 

fuzzy 𝛼-𝑇2 space, then there exist two intuitionistic fuzzy 𝛼-open sets 𝑀 and 𝑁 such that 𝑝 ⊆ 𝑀, 𝑞 ⊈ 𝑀, 𝑞 ⊆ 𝑁 and 𝑀 ⊈ 𝑁. It 
follows that 𝑝 ⊆ 𝑀 ⊆ 𝐼𝛼𝑐𝑙(𝑀), 𝑞 ⊈ 𝐼𝛼𝑐𝑙(𝑀). Then 𝐼𝛼𝑖𝑛𝑡(𝐼𝛼𝑐𝑙(𝑀)) ⊆ 𝐼𝛼𝑐𝑙(𝑀). Let 𝑈 = 𝐼𝛼𝑖𝑛𝑡(𝐼𝛼𝑐𝑙(𝑀)) is an intuitionistic 

fuzzy 𝛼-open set. Hence 𝑝 ⊆ 𝑈 ⊆ 𝐼𝛼𝑐𝑙(𝑈) ⊆ 𝑞𝑐 
 

Theorem 3.10 Let 𝑓 be an injective, fuzzy 𝛼*-continuous mapping from an intuitionistic fuzzy topological space (𝑋, 𝑇) 
into intuitionistic fuzzy topological space (𝑌, 𝑆). If (𝑌, 𝑆) is an intuitionistic fuzzy 𝛼- 𝑇2 space, then so is 𝑋.  

 

   Proof. Let 𝑝 = 𝑥(𝛼,𝛽) and 𝑞 = 𝑦(𝛾,𝜂) are intuitionistic fuzzy points with different supports in 𝑋, then 𝑓(𝑝) and 𝑓(𝑞) are 

two intuitionistic fuzzy points with different supports in 𝑌. Since (𝑌, 𝑆) is an intuitionistic fuzzy 𝛼𝑇2- space, then there exists an 

intuitionistic fuzzy 𝛼-open sets 𝑀 and 𝑁 in (𝑌, 𝑆) such that 𝑓(𝑝) ⊆ 𝑀, 𝑓(𝑞) ⊈ 𝑀, 𝑓(𝑞) ⊆ 𝑁, 𝑓(𝑝) ⊈ 𝑁 and 𝑀 ⊈ 𝑁. Its follows 

that, 𝑝 ⊆ 𝑓−1(𝑀), 𝑞 ⊈ 𝑓−1(𝑀), 𝑞 ⊆ 𝑓−1(𝑁), 𝑝 ⊈ 𝑓−1(𝑁) and 𝑓−1(𝑀) ⊆ 𝑓−1(𝑁), where 𝑓−1(𝑀) and 𝑓−1(𝑁) are intuitionistic 

fuzzy 𝛼-open sets in 𝑋. Hence (𝑋, 𝑇) is a intuitionistic fuzzy 𝛼𝑇2-space. 

 

Theorem 3.11 If 𝑓: (𝑋, 𝑇) → (𝑌, 𝑆) is an injective, intuitionistic fuzzy 𝛼-continuous mapping and (𝑌, 𝑆) is an 

intuitionistic fuzzy 𝑇2- space, then (𝑋, 𝑇) is intuitionistic fuzzy 𝛼𝑇2 -space.  

 

   Proof. Similar to that of theorem 3.3 .              

 

Theorem 3.12 If 𝑓: (𝑋, 𝑇) → (𝑌, 𝑆) is an injective, intuitionistic fuzzy 𝛼**- continuous mapping and (𝑌, 𝑆) is 

intuitionistic fuzzy 𝛼- 𝑇2 space, then (𝑋, 𝑇) is intuitionistic fuzzy 𝑇2 -space.  

 

   Proof. Similar to that of theorem 3.4              
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