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Abstract: In this paper we give eight new notions of intuitionistic fuzzy T2 spaces and investigate some relationship 

among them. Also we investigate some relations between our notions and other given notions of intuitionistic fuzzy 

T2 spaces. We show that all these notions satisfy hereditary and productive property of T2 spaces. Under some 

conditions it is shown that image and preimage preserve intuitionistic fuzzy T2 spaces. 
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 1. Introduction 

Fuzzy topology is an important research field in fuzzy mathematics which has been established by 

Chang [1]  in 1968 based on Zadeh's  [2] concept of fuzzy sets. Later,  the notion  of  an  

intuitionistic  fuzzy  set  was  introduced  by  Atanassov [3] in 1986 which take into account both 

the degrees of membership and nonmembership subject to the condition that their sum does not 

exceed 1. Coker  and  coworker  [4][5] [6] introduced the  idea of  the  topology  of  intuitionistic  

fuzzy  sets. Since then, Coker et al[7], Amit Kumar Singh et al. [8], S. J. Lee et al. [9], Saadati et 

al [10],  Estiaq Ahmed et al. [11] [12][13][14][15] subsequently initiated a study of intuitionistic 

fuzzy topological spaces by using intuitionistic fuzzy sets. Various researchers work particularly 
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on intuitionistic fuzzy T2 spaceses [15][16][8]. In this paper, we investigate the properties and 

features of intuitionistic fuzzy T2 Space. 

2. Notations and Preliminaries  

Through this paper, 𝑋 is a nonempty set, 𝑟 and 𝑠 are constants in (0,1). 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  intuitionistic fuzzy set. By 0 and 1, we denote constant fuzzy 

sets taking values 0 and 1 respectively.  

Definition 2.1 [1]. Let 𝑋 be a non empty set. A family 𝑡 of fuzzy sets in 𝑋 is called a fuzzy 

topology (FT, in short) 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}. 

The above definition is in the sense of C. L. Chang. The pair (𝑋, 𝑡) is called a fuzzy topological 

space (FTS, in short), members of 𝑡 are called fuzzy open sets (FOS, in short) in 𝑋 and their 

complements are called fuzzy closed sets (FCS, in short) in 𝑋. 

Definition 2.2 [17]. Suppose 𝑋 is a non empty set. An intuitionistic set 𝐴 on 𝑋 is an object having 

the form 𝐴 = (𝑋, 𝐴1, 𝐴2) where 𝐴1and 𝐴2 are subsets of 𝑋 satisfying 𝐴1 ∩ 𝐴2 = 𝜙. The set 𝐴1 is 

called the set of member of 𝐴 while 𝐴2 is called the set of non-member of 𝐴. In this paper, we use 

the simpler notation 𝐴 = (𝐴1, 𝐴2) instead of 𝐴 = (𝑋, 𝐴1, 𝐴2) for an intuitionistic set.  

Remark 2.1 [17]. Every subset 𝐴   of a nonempty set  𝑋  may obviously be regarded as an 

intuitionistic set having the form 𝐴 = (𝐴, 𝐴𝑐) where 𝐴𝑐 = 𝑋 − 𝐴. 

Definition 2.3 [17]. Let the intuitionistic sets 𝐴 and 𝐵 in 𝑋 be of the forms 𝐴 = (𝐴1, 𝐴2) and 𝐵 =

(𝐵1, 𝐵2) respectively. Furthermore, let {𝐴𝑗, 𝑗 ∈ 𝐽}  be an arbitrary family of intuitionistic sets in 𝑋, 

where 𝐴𝑗 = (𝐴𝑗
(1)

, 𝐴𝑗
(2)

). Then 

(a) 𝐴 ⊆ 𝐵 if and only if 𝐴1 ⊆ 𝐵1 and 𝐴2 ⊇ 𝐵2, 

(b) 𝐴 = 𝐵 if and only if 𝐴 ⊆ 𝐵 and 𝐵 ⊆ 𝐴, 

(c) 𝐴̅ = (𝐴2, 𝐴1), denotes the complement of 𝐴, 
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(d) ∩ 𝐴𝑗 = (∩ 𝐴𝑗
(1)

,∪ 𝐴𝑗
(2)

), 

(e) ∪ 𝐴𝑗 = (∪ 𝐴𝑗
(1)

,  ∩ 𝐴𝑗
(2)

), 

(f) 𝜙~ = (𝜙, 𝑋) and  𝑋~ = (𝑋, 𝜙). 

Definition 2.4 [18]. Let 𝑋 be a non empty set. A family 𝒯 of intuitionistic sets in 𝑋 is called an 

intuitionistic topology (IT, in short) on 𝑋 if the following conditions hold. 

(1) 𝜙~ , 𝑋~ ∈ 𝒯, 

(2) 𝐴 ∩ 𝐵 ∈ 𝒯 for all 𝐴, 𝐵 ∈ 𝒯, 

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

The pair (𝑋, 𝒯) is called an intuitionistic topological space (ITS, in short), members of 𝒯 are called 

intuitionistic open sets (IOS, in short) in 𝑋 and their complements are called intuitionistic closed 

sets (ICS, in short) in 𝑋. 

Definition 2.5 [3]. Let 𝑋 be a non empty 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 with  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 intuitionistic fuzzy sets. 

Remark 2.2. Obviously every fuzzy set 𝜆 in 𝑋  is an intuitionistic fuzzy set of the form 

(𝜆, 1 − 𝜆) = (𝜆, 𝜆𝑐) and every intuitionistic set 𝐴 = (𝐴1, 𝐴2) in 𝑋 is an intuitionistic fuzzy set of 

the form (1𝐴1
, 1𝐴2

). 

Definition 2.6 [3]. Let 𝑋 be a nonempty set and 𝐴, 𝐵 are intuitionistic fuzzy sets on 𝑋 be given by 

(𝜇𝐴, 𝜈𝐴) and (𝜇𝐵, 𝜈𝐵) respectively, then 

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

(b) 𝐴 = 𝐵 if 𝐴 ⊆ 𝐵 and 𝐵 ⊆ 𝐴, 

(c) 𝐴̅  =  (𝜈𝐴, 𝜇𝐴), 

(d) 𝐴 ∩ 𝐵 =  (𝜇𝐴 ∩ 𝜇𝐵, 𝜈𝐴 ∪ 𝜈𝐵), 

(e) 𝐴 ∪ 𝐵 =  (𝜇𝐴 ∪ 𝜇𝐵, 𝜈𝐴 ∩ 𝜈𝐵). 
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Definition 2.7 [5]. 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 2.8 [5]. 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) in 𝑋, and their complements are called 

intuitionistic fuzzy closed sets (IFCS, in short) in 𝑋. 

Remark 2.3 [19]. Let 𝑋 be a non empty set and 𝐴 ⊆ 𝑋, then the set 𝐴 may be regarded as a fuzzy 

set in 𝑋 by its characteristic function 1𝐴: 𝑋 → {0,1} ⊂ [0,1] which is defined by  

1𝐴(𝑥) = {
1                           𝑖𝑓 𝑥 ∈ 𝐴  
0 𝑖𝑓 𝑥 ∉ 𝐴, 𝑖. 𝑒. , 𝑖𝑓 𝑥 ∈ 𝐴𝑐 

Again, we know that a fuzzy set 𝜆  in 𝑋  may be regarded as an intuitionistic fuzzy set by 

(𝜆, 1 − 𝜆) = (𝜆, 𝜆𝑐) . So every sub set 𝐴  of 𝑋  may be regarded as intuitionistic fuzzy set by 

(1𝐴, 1 − 1𝐴) = (1𝐴, 1𝐴𝑐). 

Theorem 2.1. Let (𝑋, 𝑇)  be a topological space. Then (𝑋, 𝜏 )  is an IFTS where  𝜏 =

{(1𝐴𝑗
, 1𝐴𝑗

𝑐), 𝑗 ∈ 𝐽 ∶ 𝐴𝑗 ∈ 𝑇}. 

Proof: The proof is obvious. 

Note 2.1. Above 𝜏 is the corresponding intuitionistic fuzzy topology of 𝑇. 

Theorem 2.2. Let (𝑋, 𝑡)  be a fuzzy topological space. Then (𝑋, 𝜏 )  is an IFTS where 𝜏 =

{(𝜆, 𝜆𝑐): 𝜆 ∈ 𝑡}. 

Proof: The proof is obvious. 
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Note 2.2. Above 𝜏 is the corresponding intuitionistic fuzzy topology of t. 

Theorem 2.3. Let (𝑋, 𝒯) be an intuitionistic topological space. Then (𝑋, 𝜏) is an intuitionistic 

fuzzy topological space where 𝜏 = {(1𝐴𝑗1
, 1𝐴𝑗2

) , 𝑗 ∈ 𝐽 ∶  𝐴𝑗 = (𝐴𝑗1, 𝐴𝑗2) ∈ 𝒯}. 

Proof: The proof is obvious. 

Note 2.3. Above 𝜏 is the corresponding intuitionistic fuzzy topology of 𝒯.  

Definition 2.9[3]. Let 𝑋  and 𝑌  be two nonempty sets and 𝑓: 𝑋 → 𝑌  be a function. If 𝐴 =

{(𝑥, 𝜇𝐴(𝑥), 𝜈𝐴(𝑥)): 𝑥 ∈ 𝑋}  and  𝐵 = {(𝑦, 𝜇𝐵(𝑦), 𝜈𝐵(𝑦)): 𝑦 ∈ 𝑌}  are IFSs in 𝑋  and 𝑌 

respectively, then the pre image of 𝐵 under 𝑓 , denoted by 𝑓−1(𝐵) is the IFS in 𝑋 defined by 

𝑓−1(𝐵) = {(𝑥, (𝑓−1(𝜇𝐵))(𝑥), (𝑓−1(𝜈𝐵))(𝑥)): 𝑥 ∈ 𝑋} = {(𝑥, 𝜇𝐵(𝑓(𝑥)), 𝜈𝐵(𝑓(𝑥))): 𝑥 ∈ 𝑋}  and 

the image of 𝐴  under 𝑓 , denoted by 𝑓(𝐴)  is the IFS in 𝑌  defined by 𝑓(𝐴) =  {(𝑦,

(𝑓(𝜇𝐴))(𝑦), (𝑓(𝜈𝐴))(𝑦)): 𝑦 ∈ 𝑌}, where for each 𝑦 ∈ 𝑌 

(𝑓(𝜇𝐴))(𝑦) = {
 𝜇𝐴(𝑥)    𝑖𝑓  𝑓−1(𝑦) ≠ 𝜙

𝑥∈𝑓−1(𝑦)

sup       

0                          𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

(𝑓(𝜈𝐴))(𝑦) = {
 𝜈𝐴(𝑥)    𝑖𝑓  𝑓−1(𝑦) ≠ 𝜙𝑥∈𝑓−1(𝑦)

inf       

1                          𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

Definition 2.10 [6].  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{𝜈𝐴(𝑥), 𝜈𝐵(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 2.11 [6]. Let (𝑋𝑗, 𝜏𝑗), 𝑗 = 1,2  be two IFTSs. The product topology 𝜏1×𝜏2 on 𝑋1×𝑋2 is 

the IFT generated by {𝜌𝑗
−1(𝑈𝑗): 𝑈𝑗 ∈ 𝜏𝑗 , 𝑗 = 1,2} , where 𝜌𝑗: 𝑋1×𝑋2 → 𝑋𝑗 , 𝑗 = 1,2  are the 

projection maps and IFTS {𝑋1×𝑋2, 𝜏1×𝜏2} is called the product IFTS of (𝑋𝑗, 𝜏𝑗), 𝑗 = 1,2. In this 

case 𝒮 = {𝜌𝑗
−1(𝑈𝑗), 𝑗 ∈ 𝐽: 𝑈𝑗 ∈ 𝜏𝑗} is a sub base and ℬ = {𝑈1×𝑈2: 𝑈𝑗 ∈ 𝜏𝑗 , 𝑗 = 1,2} is a base for 

𝜏1×𝜏2 on 𝑋1×𝑋2. 
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Definition 2.12 [5]. Let (𝑋, 𝜏) and (𝑌, 𝛿) be IFTSs. A function 𝑓: 𝑋 → 𝑌 is called continuous if 

𝑓−1(𝐵) ∈ 𝜏 for all 𝐵 ∈ 𝛿 and 𝑓 is called open if 𝑓(𝐴) ∈ 𝛿 for all 𝐴 ∈ 𝜏. 

Definition 2.13 [20]. A topological space (𝑋, 𝑇) is called 𝑇2 if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦, there 

exists 𝑈, 𝑉 ∈ 𝑇 such that 𝑥 ∈ 𝑈,  𝑦 ∈ 𝑉 and 𝑈 ∩ 𝑉 = ∅. 

Definition 2.14 [21]. A fuzzy topological space (𝑋, 𝑡) is called 𝑇2 if  for  any  two  distinct  fuzzy  

points  𝑥𝛼 , 𝑦𝛽 ∈ 𝑋,  there exists    𝑢, 𝑣 ∈ 𝑡 such that 𝑥𝛼 ∈ 𝑢,  𝑦𝛽 ∈ 𝑣 and 𝑢 ∩ 𝑣 = 0. 

Definition 2.15 [8]. Let 𝐴 = (𝜇𝐴, 𝜈𝐴) be a IFS in 𝑋  and 𝑈  be a non empty subset of 𝑋 . The 

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

Definition 2.16. Let  (𝑋, 𝜏) be an intuitionistic fuzzy topological space and 𝑈 is a non empty sub 

set of  𝑋 then  𝜏𝑈 = {𝐴|𝑈: 𝐴 ∈ 𝜏} is an intuitionistic fuzzy topology on 𝑈 and (𝑈, 𝜏𝑈) is called sub 

space of (𝑋, 𝜏). 

3. Intuitionistic Fuzzy T2 Spaces 

Definition 3.1. Let 𝑟 ∈ (0,1). An intuitionistic fuzzy topological space (𝑋, 𝜏) is called. 

(1) IF-T2(r-i) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦, there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such 

that 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 𝑟 ; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 𝑟  and 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 𝑟 ; 𝜇𝐵(𝑥) <

𝑟, 𝜈𝐵(𝑥) > 𝑟 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

(2) IF-T2(r-ii) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦, there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such 

that 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 𝑟 ; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 0  and 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 𝑟 ; 𝜇𝐵(𝑥) <

𝑟, 𝜈𝐵(𝑥) > 0 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

(3) IF-T2(r-iii) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦 , there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 

such that 𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 𝑟 ; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 𝑟  and 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 𝑟 ; 

𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵(𝑥) > 𝑟 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

(4) IF-T2(r-iv) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦 , there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 

such that 𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 𝑟 ; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 0  and 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 𝑟 ; 

𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵(𝑥) > 0 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

(5) IF-T2(r-v) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦, there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such 

that 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 1 ; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 𝑟  and 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 1 ; 𝜇𝐵(𝑥) <

𝑟, 𝜈𝐵(𝑥) > 𝑟 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 
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(6) IF-T2(r-vi) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦 , there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 

such that 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 𝑟 ; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 𝑟  and 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 𝑟 ; 

𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) > 𝑟 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

(7) IF-T2(r-vii) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦 , there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 

such that 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 1 ; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 𝑟  and 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 1 ; 

𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) > 𝑟 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

(8) IF-T2(viii) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦 , there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 

such that 𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 1 ; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 0  and 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 1 ; 

𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) > 0 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

Theorem 3.1 Let (𝑋, 𝑇)  be a topological space and (𝑋, 𝜏)  be its corresponding IFTS where                          

𝜏 = {(1𝐴𝑗
, 1𝐴𝑗

𝑐), 𝑗 ∈ 𝐽 ∶ 𝐴𝑗 ∈ 𝑇}  . Then (𝑋, 𝑇)  is T2 ⇔  (𝑋, 𝜏)  is IF- T2(r-k) for any 𝑘 ∈

{𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, 𝑣𝑖𝑖}  and (𝑋, 𝑇) is T2⇔  (𝑋, 𝜏) is IF- T2(viii) 

Proof: Suppose (𝑋, 𝑇) is  𝑇2 space. Let 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦. Since  (𝑋, 𝑇) is  𝑇2, then there exists 

𝐴, 𝐵 ∈ 𝑇 such that 𝑥 ∈ 𝐴,  𝑦 ∈ 𝐵  and 𝐴 ∩ 𝐵 = ∅ . So Clearly 𝑥 ∉ 𝐵, 𝑦 ∉ 𝐴. 

By the definition of 𝜏, we get  (1𝐴, 1𝐴𝑐), (1𝐵, 1𝐵𝑐) ∈ 𝜏 as 𝐴, 𝐵 ∈ 𝑇. 

Now,  1𝐴(𝑥) = 1 ,  1𝐴(𝑦) = 0, 1𝐵(𝑦) = 1 ,  1𝐵(𝑥) = 0 as 𝑥 ∈ 𝐴, 𝑦 ∉ 𝐴  and  𝑦 ∈ 𝐵, 𝑥 ∉ 𝐵. 

And clearly  1𝐴𝑐(𝑥) = 0 ,  1𝐴𝑐(𝑦) = 1, 1𝐵𝑐(𝑦) = 0 ,  1𝐵𝑐(𝑥) = 1 

That is, 1𝐴(𝑥) = 1, 1𝐴𝑐(𝑥) = 0; 1𝐴(𝑦) = 0, 1𝐴𝑐(𝑦) = 1 and 1𝐵(𝑦) = 1, 1𝐵𝑐(𝑦) = 0; 1𝐵(𝑥) = 0, 

1𝐵𝑐(𝑥) = 1 

This Implies 1𝐴(𝑥) > 𝑟,  1𝐴𝑐(𝑥) < 𝑟 ; 1𝐴(𝑦) < 𝑟 , 1𝐴𝑐(𝑦) > 𝑟  and 1𝐵(𝑦) > 𝑟 , 1𝐵𝑐(𝑦) < 𝑟 ; 

1𝐵(𝑥) < 𝑟, 1𝐵𝑐(𝑥) > 𝑟.  

Again since 𝐴 ∩ 𝐵 = ∅, then 𝐴𝑐 ∪ 𝐵𝑐 = 𝑋. 

So (1𝐴 ∩ 1𝐵) ⊂ (1𝐴𝑐 ∪ 1𝐵𝑐) 

Therefore  (𝑋, 𝜏) is IF-T2(r-i). 
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Conversely suppose (𝑋, 𝜏) is IF-T2(r-i). Let 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦. Since (𝑋, 𝜏) is IF-T2(r-i), then 

there exists (1𝐴, 1𝐴𝑐), (1𝐵, 1𝐵𝑐) ∈ 𝜏 such that 1𝐴(𝑥) > 𝑟, 1𝐴𝑐(𝑥) < 𝑟; 1𝐴(𝑦) < 𝑟, 1𝐴𝑐(𝑦) > 𝑟 and  

1𝐵(𝑦) > 𝑟, 1𝐵𝑐(𝑦) < 𝑟; 1𝐵(𝑥) < 𝑟, 1𝐵𝑐(𝑥) > 𝑟 with  (1𝐴 ∩ 1𝐵) ⊂ (1𝐴𝑐 ∪ 1𝐵𝑐). 

Since  𝑟 ∈ (0,1) , we can write 1𝐴(𝑥) = 1, 1𝐴𝑐(𝑥) = 0 ; 1𝐴(𝑦) = 0, 1𝐴𝑐(𝑦) = 1  and 1𝐵(𝑦) =

1, 1𝐵𝑐(𝑦) = 0; 1𝐵(𝑥) = 0, 1𝐵𝑐(𝑥) = 1. 

This implies 𝑥 ∈ 𝐴, 𝑦 ∉ 𝐴 and   𝑦 ∈ 𝐵, 𝑥 ∉ 𝐵. 

And for any 𝑧 ∈ 𝑋 

 (1𝐴 ∩ 1𝐵)(𝑧) < (1𝐴𝑐 ∪ 1𝐵𝑐)(𝑧)   as (1𝐴 ∩ 1𝐵) ⊂ (1𝐴𝑐 ∪ 1𝐵𝑐). 

⇒ 1𝐴 ∩ 1𝐵(𝑧) = 0, 1𝐴𝑐 ∪ 1𝐵𝑐(𝑧)  =1⇒ 𝑧 ∉ 𝐴 ∩ 𝐵 ⇒  𝐴 ∩ 𝐵 = 𝜙. 

That is 𝑥 ∈ 𝐴 ,   𝑦 ∈ 𝐵 and 𝐴 ∩ 𝐵 = 𝜙 

Clearly 𝐴, 𝐵 ∈ 𝑇 as (1𝐴, 1𝐴𝑐), (1𝐵, 1𝐵𝑐) ∈ 𝜏. Therefore (𝑋, 𝑇) is T2 Space. 

Similarly we can show the other implications. 

Theorem 3.2. Let (𝑋, 𝑡) be a fuzzy topological space and (𝑋, 𝜏) be its corresponding IFTS where 

𝜏 = {(𝜆, 𝜆𝑐) ∶ 𝜆 ∈ 𝑡} . Then  (𝑋, 𝑡) is T2⇒ (𝑋, 𝜏) is IF-T2(r-k) for 𝑘 = 𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, 𝑣𝑖𝑖  and  

(𝑋, 𝑡) is T2 ⇒ (𝑋, 𝜏) is IF-T2(viii)  where 𝑟 ∈ (0,1). 

Proof: The proofs of all implications are similar. For an example we shall prove that  (𝑋, 𝑡) is T2 

⇒ (𝑋, 𝜏) is IF-T2(r-i). 

Suppose (𝑋, 𝑡) is  𝑇2. Let 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦. 

Consider two distinct fuzzy points 𝑥1, 𝑦1 in 𝑋. 

Since (𝑋, 𝑡) is T2, there exists 𝑢, 𝑣 ∈ 𝑡 such that 𝑥1 ∈ 𝑢, 𝑦1 ∈ 𝑣 and 𝑢 ∩ 𝑣 = 0. 

So 𝑢(𝑥) = 1 , 𝑣(𝑦) = 1, 𝑢(𝑦) = 0 and 𝑣(𝑥) = 0. 

Therefore 𝑢𝑐(𝑥) = 0 , 𝑣𝑐(𝑦) = 0, 𝑢𝑐(𝑦) = 1 and 𝑣𝑐(𝑥) = 1. 

That is, 𝑢(𝑥) = 1 , 𝑢𝑐(𝑥) = 0 ; 𝑣(𝑥) = 0 , 𝑣𝑐(𝑥) = 1  and 𝑣(𝑦) = 1 , 𝑣𝑐(𝑦) = 0 ;  𝑣(𝑥) = 0 , 

𝑣𝑐(𝑥) = 1. 
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⇒  𝑢(𝑥) > 𝑟, 𝑢𝑐(𝑥) < 𝑟; 𝑣(𝑥) < 𝑟, 𝑣𝑐(𝑥) > 𝑟 and 𝑣(𝑦) > 𝑟, 𝑣𝑐(𝑦) < 𝑟; 𝑣(𝑥) < 𝑟, 𝑣𝑐(𝑥) > 𝑟 

as  𝑟 ∈ (0,1). 

Also it is clear that (𝑢 ∩ 𝑣) ⊂ (𝑢𝑐 ∪ 𝑣𝑐) as 𝑢 ∩ 𝑣 = 0. 

Now by definition of 𝜏; (𝑢, 𝑢𝑐), (𝑣, 𝑣𝑐) ∈ 𝜏 as 𝑢, 𝑣 ∈ 𝑡. 

Therefore ⇒ (𝑋, 𝜏) is IF-T2(r-i). 

Theorem 3.3. Let (𝑋, 𝜏) be a IFTS. Then we have the following implications. 

 

Proof: Suppose (𝑋, 𝜏) is IF-T2(r-i). Let 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦. Since (𝑋, 𝜏) is IF-T2(r-i), then there 

exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such that  

𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 𝑟; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 𝑟 and  𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 𝑟; 𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵(𝑥) >

𝑟 …………….(1) 

with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

Now, from (1) we can write, 

𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 𝑟; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 0 and  𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 𝑟; 𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵(𝑥) >

0 …………….(2) 

Again from (2) we get, 

𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 𝑟; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 0 and  𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 𝑟; 𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵(𝑥) >

0 ...………….(3) 

And finally from (3), 

𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 1; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 0 and 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 1; 𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) >

0  …………...(4) 

Therefore IF-T2(r-i) ⇒ IF-T2(r-ii) ⇒ IF-T2(r-iv) ⇒ IF-T2(viii). 

IF-T2(viii) IF-T2(r-i) 

IF-T2(r-ii) 

IF-T2(r-iii) 

IF-T2(r-v) 

IF-T2(r-vi) 

IF-T2(r-iv) 

IF-T2(r-vii) 
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Again from (1) we can write 

𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 𝑟; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 𝑟 and  𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 𝑟; 𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) >

𝑟 …………….(5) 

This implies 

𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 1; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 𝑟 and  𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 1; 𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) >

𝑟 ...………….(6) 

This implies  

𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 1; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 0 and 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 1; 𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) >

0 ….……….(7) 

Therefore IF-T2(r-i) ⇒ IF-T2(r-vi) ⇒ IF-T2(r-vii) ⇒ IF-T2(viii). 

Similarly other implications may be proved. 

The reverse implications are not true in general which can be seen as the following examples: 

Example 3.1. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.6, 0.1), (𝑦, 0.2, 0.8)}, 𝐵 = {(𝑥, 0.1, 0.3), (𝑦, 0.6, 0.3)}. If 𝑟 = 0.5, then clearly  (𝑋, 𝜏) is IF-

T2(r-ii) but not IF- T2(r-i). 

Example 3.2. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.3, 0.1), (𝑦, 0.2, 0.8)}, 𝐵 = {(𝑥, 0.1, 0.3), (𝑦, 0.4, 0.4)}.  If 𝑟 = 0.5, then clearly  (𝑋, 𝜏) is IF-

T2(r-iv) but not IF-T2(r-i), IF-T2(r-ii) and IF-T2(r-iii). 

Example 3.3. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.5, 0.1), (𝑦, 0.2, 0.8)}, 𝐵 = {(𝑥, 0.1, 0.6), (𝑦, 0.6, 0.3)}.  If 𝑟 = 0.5, then clearly  (𝑋, 𝜏) is IF-

T2(r-iii) but not IF-T2(r-i). 

Example 3.4. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.3, 0.4), (𝑦, 0.1, 0.8)}, 𝐵 = {(𝑥, 0.1, 0.3), (𝑦, 0.6, 0.3)}. If 𝑟 = 0.2, then clearly  (𝑋, 𝜏) is IF-

T2(r-v) but not IF-T2(r-i). 
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Example 3.5. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.6, 0.1), (𝑦, 0.5, 0.4)}, 𝐵 = {(𝑥, 0.1, 0.3), (𝑦, 0.6, 0.1)}.  If 𝑟 = 0.2, then clearly  (𝑋, 𝜏) is IF-

T2(r-vi) but not IF-T2(r-i). 

Example 3.6. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.4, 0.6), (𝑦, 0.4, 0.6)}, 𝐵 = {(𝑥, 0.65, 0.35), (𝑦, 0.5, 0.4)}.  If 𝑟 = 0.3, then clearly  (𝑋, 𝜏) is 

IF-T2(r-vii) but not IF-T2(r-i), IF-T2(r-v) andIF-T2(r-vi). 

Example 3.7. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.4, 0.6), (𝑦, 0.3, 0.5)}, 𝐵 = {(𝑥, 0.1, 0.3), (𝑦, 0.1, 0.6)}.   If 𝑟 = 0.5, then clearly  (𝑋, 𝜏) is IF-

T2(viii) but not IF-T2(r-iv) and IF-T2(r-vii). 

Definition 3.2[8]. Let 𝛼, 𝛽 ∈ [0,1] and 𝛼 + 𝛽 ≤ 1 . An intuitionistic fuzzy point 𝑥 (𝛼,𝛽) of 𝑋 is an 

intuitionistic fuzzy set in 𝑋 define by 

𝑥 (𝛼,𝛽)(𝑦) = {
(𝛼, 𝛽)   𝑖𝑓 𝑦 = 𝑥
(0.1)  𝑖𝑓 𝑦 ≠ 𝑥

 

An intuitionistic fuzzy point 𝑥 (𝛼,𝛽) is said to belong to an intuitionistic fuzzy set 𝐴 = (𝜇𝐴, 𝜈𝐴) if 

𝛼 < 𝜇𝐴(𝑥) and 𝛽 > 𝜈𝐴(𝑥). 

Definition 3.3[8]. An intuitionistic fuzzy topological space (𝑋, 𝜏) is called IF-T2 if for all pair of 

distinct intuitionistic fuzzy points 𝑥 (𝛼,𝛽)  and 𝑦 (𝛾,𝛿)  in 𝑋 , there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 =

(𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such that 𝑥 (𝛼,𝛽) ∈ 𝐴, 𝑦 (𝛾,𝛿) ∈ 𝐵 and 𝐴 ∩ 𝐵 = 0∼. 

Theorem 3.4. Let (𝑋, 𝜏) be a IFTS and 𝑟 ∈ (0,1). Then we have the following implications. 

 

Proof: To prove this theorem we have to prove that IF-T2⇒ IF-T2(r-i). Let (𝑋, 𝜏) be IF-T2 and 

𝑥, 𝑦 ∈ 𝑋 with 𝑥 ≠ 𝑦. Consider two distinct intuitionistic fuzzy points 𝑥(𝑟,𝑟) and 𝑦(𝑟,𝑟). Since (𝑋, 𝜏) 

IF-T2(viii) IF-T2(r-i) 

IF-T2(r-ii) 

IF-T2(r-iii) 

IF-T2(r-v) 

IF-T2(r-vi) 

IF-T2(r-iv) 

IF-T2(r-vii) 

IF-T2 
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is  IF-T2, there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such that 𝑥 (𝑟,𝑟) ∈ 𝐴, 𝑦 (𝑟,𝑟) ∈ 𝐵 and 𝐴 ∩ 𝐵 =

0∼. 

Clearly  𝑟 < 𝜇𝐴(𝑥), 𝑟 > 𝜈𝐴(𝑥)  as  𝑥 (𝑟,𝑟) ∈ 𝐴 = (𝜇𝐴, 𝜈𝐴)  

and 𝑟 < 𝜇𝐵(𝑦), 𝑟 > 𝜈𝐵(𝑦)  as  𝑦 (𝑟,𝑟) ∈ 𝐵 = (𝜇𝐵, 𝜈𝐵)  

Again since (𝜇𝐴 ∩ 𝜇𝐵, 𝜈𝐴 ∪ 𝜈𝐵) = 𝐴 ∩ 𝐵 = 0∼ = (0, 1), then (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵) and clearly  

𝜇𝐵(𝑥) = 0, 𝜈𝐵(𝑥) = 1, 𝜇𝐴(𝑦) = 0 and 𝜈𝐴(𝑦) = 1. 

Therefore we can write 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 𝑟; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 𝑟 and 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 𝑟; 

𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵(𝑥) > 𝑟 with  (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

So (𝑋, 𝜏) is IF-T2(r-i). 

The reverse implications are not true in general which can be seen as the following example: 

Example 3.8. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.6, 0.1), (𝑦, 0.2, 0.8)}, 𝐵 = {(𝑥, 0.1, 0.7), (𝑦, 0.6, 0.3)}. If 𝑟 = 0.5, then clearly  (𝑋, 𝜏) is IF-

T2(r-i) but if we consider two distinct intuitionistic fuzzy points 𝑥(.1,.2)  and 𝑦(.3,.4) then clearly 

(𝑋, 𝜏) is not  IF- T2. 

Definition 3.4[15]. An intuitionistic fuzzy topological space Let (𝑋, 𝜏) is called 

(1) IF-T2(i) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦, there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such 

that 𝜇𝐴(𝑥) = 1, 𝜈𝐴(𝑥) = 0; 𝜇𝐵(𝑦) = 1, 𝜈𝐵(𝑦) = 0 and  𝐴 ∩ 𝐵 = 0~ 

(2) IF-T2(ii) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦, there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such 

that 𝜇𝐴(𝑥) = 1, 𝜈𝐴(𝑥) = 0; 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) = 0 and  𝐴 ∩ 𝐵 = (0, 𝛾) where 𝛾 ∈ (0,1] 

(3) IF-T2(iii) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦, there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such 

that 𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) = 0; 𝜇𝐵(𝑦) = 1, 𝜈𝐵(𝑦) = 0 and  𝐴 ∩ 𝐵 = (0, 𝛾) where 𝛾 ∈ (0,1] 

(4) IF-T2(iv) if for all 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦, there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such 

that 𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) = 0; 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) = 0 and  𝐴 ∩ 𝐵 = (0, 𝛾) where 𝛾 ∈ (0,1] 
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Theorem 3.5 [15]. Let (𝑋, 𝜏) be an intuitionistic fuzzy topological space. Then we have the 

following implications 

 

Theorem 3.6. If (𝑋, 𝜏) is a IFTS, then the following implications hold. 

 

Proof: To prove this theorem we only have to prove that (𝑋, 𝜏) is IF-T2(iv) ⇒ (𝑋, 𝜏) is IF-T2(viii). 

Let (𝑋, 𝜏) is IF-T2(iv) and  𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦. Then there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈

𝜏 such that 𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) = 0; 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) = 0 and  𝐴 ∩ 𝐵 = (0, 𝛾) where 𝛾 ∈ (0,1]. 

Since (𝜇𝐴 ∩ 𝜇𝐵, 𝜈𝐴 ∪ 𝜈𝐵) = 𝐴 ∩ 𝐵 = (0, 𝛾)  where 𝛾 ∈ (0,1] , then (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵)  and 

clearly 𝜇𝐵(𝑥) = 0, 𝜈𝐵(𝑥) = 𝛾, 𝜇𝐴(𝑦) = 0 and 𝜈𝐴(𝑦) = 𝛾. 

Therefore we can write 𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 1; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 0 and 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 1; 

𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) > 0 with   (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

So (𝑋, 𝜏) is IF-T2(viii). 

The reverse implications are not true in general which can be seen as the following example: 

Example 3.9. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.4, 0.6), (𝑦, 0.3, 0.5)}, 𝐵 = {(𝑥, 0.1, 0.3), (𝑦, 0.1, 0.6)}. If 𝛾 = 0.5, then clearly  (𝑋, 𝜏) is IF-

T2(viii) but not IF-T2(iv) 

Theorem 3.7. Let (𝑋, 𝜏) be a IFTS and 𝑟, 𝑠 ∈ (0,1) with 𝑟 < 𝑠,  then  (𝑋, 𝜏) is IF-T2(r-iv) ⇒ 

(𝑋, 𝜏) is  IF-T2(s-iv) and (𝑋, 𝜏) is  IF-T2(s-vii) ⇒ (𝑋, 𝜏) is IF-T2(r-vii). 

Proof: IF-T2(r-iv) ⇒IF-T2(s-iv): Suppose (𝑋, 𝜏) is IF-T2(r-iv). Let 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦. 

Since (𝑋, 𝜏) is IF-T2(r-iv), then there exists intuitionistic fuzzy sets 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈

𝜏 such that  

IF-T2(i) 
 

IF-T2(iv) 
 

IF-T2(ii) 
 

IF-T2(iii) 
 

IF-T2(i) 
 

IF-T2(iv) 
 

IF-T2(ii) 
 

IF-T2(iii) 
 

IF-T2 (viii) 
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𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 𝑟 ; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 0 and 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 𝑟 ; 𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵(𝑥) > 0 

with (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

Since 𝑟 < 𝑠, we can write 

𝜇𝐴(𝑥) > 0, 𝜈𝐴(𝑥) < 𝑠; 𝜇𝐴(𝑦) < 𝑠, 𝜈𝐴(𝑦) > 0 and 𝜇𝐵(𝑦) > 0, 𝜈𝐵(𝑦) < 𝑠; 𝜇𝐵(𝑥) < 𝑠, 𝜈𝐵(𝑥) > 0. 

Therefore (𝑋, 𝜏) is IF-T2(s-iv). 

IF-T2(s-vii) ⇒IF-T2(r-vii): Suppose (𝑋, 𝜏) is IF-T2(s-vii).  

Let 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦. Since (𝑋, 𝜏) is IF-T2(s-vii), then there exists intuitionistic fuzzy set 𝐴 =

(𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such that  

 𝜇𝐴(𝑥) > 𝑠, 𝜈𝐴(𝑥) < 1; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 𝑠 and 𝜇𝐵(𝑦) > 𝑠, 𝜈𝐵(𝑦) < 1; 𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) > 𝑠. 

with (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

Since 𝑟 < 𝑠, we can write  

 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 1; 𝜇𝐴(𝑦) < 1, 𝜈𝐴(𝑦) > 𝑟 and 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 1; 𝜇𝐵(𝑥) < 1, 𝜈𝐵(𝑥) > 𝑟. 

So (𝑋, 𝜏) is IF-T2(r-vii). 

The reverse implications are not true in general which can be seen as the following examples: 

Example 3.10. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.3, 0.1), (𝑦, 0.2, 0.8)}, 𝐵 = {(𝑥, 0.1, 0.3), (𝑦, 0.4, 0.4)}.    If 𝑟 = 0.3 and  𝑠 = 0.5 then clearly  

(𝑋, 𝜏) is IF-T2(s-iv) but not IF-T2(r-iv). 

Example 3.11. Let 𝑋 = {𝑥, 𝑦} and 𝜏 be an intuitionistic fuzzy topology on 𝑋 generated by 𝐴 =

{(𝑥, 0.4, 0.6), (𝑦, 0.4, 0.6)} , 𝐵 = {(𝑥, 0.65, 0.35), (𝑦, 0.5, 0.4)} . If 𝑟 = 0.3  and  𝑠 = 0.5  then 

clearly  (𝑋, 𝜏) is IF-T2(r-vii) but not IF-T2(s-vii). 

Theorem 3.8. Let (𝑋, 𝜏) and (𝑌, 𝛿) be IFTSs and  𝑓: 𝑋 → 𝑌   is one-one and continuous. Then 

(𝑌, 𝛿)  is IF-T2(r-k)⇒  (𝑋, 𝜏)  is IF-T2(r-k) for any 𝑘 ∈ {𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, 𝑣𝑖𝑖}   and (𝑌, 𝛿)  is IF-

T2(viii)⇒  (𝑋, 𝜏) is IF-T2(viii). 

Proof: Suppose (𝑌, 𝛿)  is IF-T2(r-i). Let 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦 . Since 𝑓  is one-one, then 

𝑓(𝑥), 𝑓(𝑦) ∈ 𝑌  with 𝑓(𝑥) ≠  𝑓(𝑦). Again, since (𝑌, 𝛿) is IF-T2(r-i), there exists 𝐴 = (𝜇𝐴, 𝜈𝐴),
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𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝛿  such that 𝜇𝐴(𝑓(𝑥)) > 𝑟, 𝜈𝐴(𝑓(𝑥)) < 𝑟 ; 𝜇𝐴(𝑓(𝑦)) < 𝑟, 𝜈𝐴(𝑓(𝑦)) > 𝑟  and  

𝜇𝐵(𝑓(𝑦)) > 𝑟, 𝜈𝐵(𝑓(𝑦)) < 𝑟; 𝜇𝐵(𝑓(𝑥)) < 𝑟, 𝜈𝐵(𝑓(𝑥)) > 𝑟 with (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

Further since f is continuous, then 𝑓−1(𝐴) = ( 𝑓−1(𝜇𝐴), 𝑓−1(𝜈𝐴)) ∈ 𝜏  and  

𝑓−1(𝐵)=( 𝑓−1(𝜇𝐵), 𝑓−1(𝜈𝐵)) ∈ 𝜏. 

Now we have  𝑓−1(𝜇𝐴)(𝑥) = 𝜇𝐴(𝑓(𝑥)) > 𝑟, 𝑓−1(𝜈𝐴)(𝑥) = 𝜈𝐴(𝑓(𝑥)) < 𝑟; 𝑓−1(𝜇𝐴)(𝑦) =

𝜇𝐴(𝑓(𝑦)) < 𝑟, 𝑓−1(𝜈𝐴)(𝑦) = 𝜈𝐴(𝑓(𝑦)) > 𝑟. 

And  𝑓−1(𝜇𝐵)(𝑦) = 𝜇𝐵(𝑓(𝑦)) > 𝑟, 𝑓−1(𝜈𝐵)(𝑦) = 𝜈𝐵(𝑓(𝑦)) < 𝑟; 𝑓−1(𝜇𝐵)(𝑥) = 𝜇𝐵(𝑓(𝑥)) <

𝑟, 𝑓−1(𝜈𝐵)(𝑥) = 𝜈𝐵(𝑓(𝑥)) > 𝑟. 

Now for any 𝑧 ∈ 𝑋, 𝑓(𝑧) ∈ 𝑌. 

So (𝑓−1(𝜇𝐴) ∩

𝑓−1(𝜇𝐵))(𝑧) =min(𝑓−1(𝜇𝐴)(𝑧), 𝑓−1(𝜇𝐵)(𝑤))=min(𝜇𝐴(𝑓(𝑧)), 𝜇𝐵(𝑓(𝑧)))=(𝜇𝐴 ∩ 𝜇𝐵)(𝑓(𝑧)) 

And (𝑓−1(𝜈𝐴) ∪ 𝑓−1(𝜈𝐵))(𝑧) =

𝑚𝑎𝑥(𝑓−1(𝜈𝐴)(𝑧), 𝑓−1(𝜈𝐵)(𝑧))=max(𝜈𝐴(𝑓(𝑧)), 𝜈𝐵(𝑓(𝑧)))=(𝜈𝐴 ∪ 𝜈𝐵)(𝑓(𝑧)) 

Clearly (𝜇𝐴 ∩ 𝜇𝐵)(𝑓(𝑧)) < (𝜈𝐴 ∪ 𝜈𝐵)(𝑓(𝑧)) as (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

Therefore (𝑓−1(𝜇𝐴) ∩ 𝑓−1(𝜇𝐵))(𝑧) < (𝑓−1(𝜈𝐴) ∪ 𝑓−1(𝜈𝐵))(𝑧) for all 𝑧 ∈ 𝑋 

That is, (𝑓−1(𝜇𝐴) ∩ 𝑓−1(𝜇𝐵)) ⊂ (𝑓−1(𝜈𝐴) ∩ 𝑓−1(𝜈𝐵)) 

So (𝑋, 𝜏) is IF-T2(r-i).  

Similarly we can show other implications. 

Theorem 3.9. Let (𝑋, 𝜏) and (𝑌, 𝛿) be IFTSs and  𝑓: 𝑋 → 𝑌   is one-one, onto and open. Then 

(𝑋, 𝜏) is IF-T2(r-k) ⇒  (𝑌, 𝛿)   is IF-T2(r-k) for any 𝑘 ∈ {𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, 𝑣𝑖𝑖}  and (𝑋, 𝜏) is IF-

T2(viii) ⇒  (𝑌, 𝛿)  is IF-T2(viii). 

Proof: Suppose (𝑋, 𝜏) is IF-T2(r-i). 
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Let 𝑥, 𝑦 ∈ 𝑌  with 𝑥 ≠ 𝑦. Since 𝑓 is onto, then there exists some 𝑝, 𝑞 ∈ 𝑋 such that 𝑓(𝑝) = 𝑥 and 

𝑓(𝑞) = 𝑦. Again since 𝑓 is one-one, then these 𝑝 and  𝑞 are unique and 𝑝 ≠ 𝑞. i.e.,  𝑓−1(𝑥) = {𝑝} 

and  𝑓−1(𝑦) = {𝑞}. 

Now since (𝑋, 𝜏) is IF-T2(r-i), then there exists 𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such that 𝜇𝐴(𝑝) >

𝑟, 𝜈𝐴(𝑝) < 𝑟 ; 𝜇𝐴(𝑞) < 𝑟, 𝜈𝐴(𝑞) > 𝑟  and  𝜇𝐵(𝑞) > 𝑟, 𝜈𝐵(𝑞) < 𝑟 ; 𝜇𝐵(𝑝) < 𝑟, 𝜈𝐵(𝑝) > 𝑟  with 

(𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

Further since f is open, so  𝑓(𝐴) = (𝑓(𝜇𝐴), 𝑓(𝜈𝐴)) ∈ 𝛿, 𝑓(𝐵) = (𝑓(𝜇𝐵), 𝑓(𝜈𝐵)) ∈ 𝛿 

Now we have 

 𝑓(𝜇𝐴)(𝑥) =  𝜇𝐴(𝑎) =
𝑎∈𝑓−1(𝑥)

sup       
 𝜇𝐴(𝑝) > 𝑟, 𝑓(𝜈𝐴)(𝑥) =  𝜈𝐴(𝑎) =  𝜈𝐴(𝑝)

𝑎∈𝑓−1(𝑥)
inf       < 𝑟; 

 𝑓(𝜇𝐴)(𝑦) =  𝜇𝐴(𝑎) =
𝑎∈𝑓−1(𝑦)

sup       
 𝜇𝐴(𝑞) < 𝑟, 𝑓(𝜈𝐴)(𝑦) =  𝜈𝐴(𝑎) =  𝜈𝐴(𝑞)

𝑎∈𝑓−1(𝑦)
inf       > 𝑟. 

 And  𝑓(𝜇𝐵)(𝑦) =  𝜇𝐵(𝑎) =
𝑎∈𝑓−1(𝑦)

sup       
 𝜇𝐵(𝑞) > 𝑟, 𝑓(𝜈𝐵)(𝑦) =  𝜈𝐵(𝑎) =  𝜈𝐵(𝑞)

𝑎∈𝑓−1(𝑦)
inf       < 𝑟; 

 𝑓(𝜇𝐵)(𝑥) =  𝜇𝐵(𝑎) =
𝑎∈𝑓−1(𝑥)

sup       
 𝜇𝐵(𝑝) < 𝑟, 𝑓(𝜈𝐵)(𝑥) =  𝜈𝐴(𝑎) =  𝜈𝐴(𝑝)

𝑎∈𝑓−1(𝑥)
inf       > 𝑟. 

Now for any 𝑤 ∈ 𝑌 there exists a unique 𝑧 ∈ 𝑋 such that 𝑓(𝑧) = 𝑤 as f is one-one and onto. 

So  (𝑓(𝜇𝐴) ∩ 𝑓(𝜇𝐵))(𝑤)=min(𝑓(𝜇𝐴)(𝑤), 𝑓(𝜇𝐵)(𝑤))=min(  𝜇𝐴(𝑎)
𝑎∈𝑓−1(𝑤)

sup       
,  𝜇𝐵(𝑎)

𝑎∈𝑓−1(𝑤)

sup       
)                        

    =min( 𝜇𝐴(𝑧),  𝜇𝐵(𝑧))=( 𝜇𝐴 ∩  𝜇𝐵)(𝑧) 

And 

(𝑓(𝜈𝐴) ∪ 𝑓(𝜈𝐵))(𝑤)=max(𝑓(𝜈𝐴)(𝑤), 𝑓(𝜈𝐵)(𝑤))=max( 𝜈𝐴(𝑎)
𝑎∈𝑓−1(𝑤)

inf       , 𝜈𝐵(𝑎)
𝑎∈𝑓−1(𝑤)

inf       )   

         =max(𝜈𝐴(𝑧), 𝜈𝐵(𝑧))=( 𝜈𝐴 ∪  𝜈𝐵)(𝑧) 

Clearly ( 𝜇𝐴 ∩  𝜇𝐵)(𝑧) < ( 𝜈𝐴 ∪  𝜈𝐵)(𝑧) as(𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵) 

That is, (𝑓(𝜇𝐴) ∩ 𝑓(𝜇𝐵)) ⊂ (𝑓(𝜈𝐴) ∪ 𝑓(𝜈𝐵)) 

Therefore (𝑌, 𝛿)  is IF-T2(r-i). 

Similarly we can show other implications. 
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From theorem 3.8 and theorem 3.9 we have the following corollary. 

Corollary 3.1. If (𝑋, 𝜏) and (𝑌, 𝛿) are IFTSs and  𝑓: 𝑋 → 𝑌   is a homeomorphism then (𝑋, 𝜏) is 

IF-T2(r-k) if and only if (𝑌, 𝛿)  is IF-T2(r-k) for any 𝑘 ∈ {𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, 𝑣𝑖𝑖}  and (𝑋, 𝜏) is IF-

T2(viii) if and only if (𝑌, 𝛿)  is IF-T2(viii). 

Remark 3.1. IF-T2(r-k) for k= i, ii, iii, iv, v, vi, vii and IF-T2(viii)  are topological property. 

Theorem 3.10. Let  (𝑋, 𝜏) be an intuitionistic fuzzy topological space and 𝑈 is a non empty sub 

set of  𝑋. Then (𝑋, 𝜏) is IF-T2(r-k) ⇒ (𝑈, 𝜏𝑈) is IF-T2(r-k) for any 𝑘 ∈ {𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, 𝑣𝑖𝑖}  and 

(𝑋, 𝜏) is IF-T2(viii) ⇒ (𝑈, 𝜏𝑈) is IF-T2(viii). 

Proof: Suppose (𝑋, 𝜏) is IF-T2(r-i). Let 𝑥, 𝑦 ∈ 𝑈  with 𝑥 ≠ 𝑦 ⇒ 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦 as  𝑈 ⊆ 𝑋. 

Since (𝑋, 𝜏) is IF-T2(r-i), then there exists  𝐴 = (𝜇𝐴, 𝜈𝐴), 𝐵 = (𝜇𝐵, 𝜈𝐵) ∈ 𝜏 such that 

 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴(𝑥) < 𝑟; 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴(𝑦) > 𝑟  and 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵(𝑦) < 𝑟; 𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵(𝑥) > 𝑟  

with (𝜇𝐴 ∩ 𝜇𝐵) ⊂  (𝜈𝐴 ∪ 𝜈𝐵). 

Clearly  𝐴|𝑈 = (𝜇𝐴|𝑈, 𝜈𝐴|𝑈) ∈ 𝜏𝑈  and  𝐵|𝑈 = (𝜇𝐵|𝑈, 𝜈𝐵|𝑈) ∈ 𝜏𝑈  

Now we have 𝜇𝐴|𝑈(𝑥) = 𝜇𝐴(𝑥) > 𝑟, 𝜈𝐴|𝑈(𝑥) = 𝜈𝐴(𝑥) < 𝑟; 𝜇𝐴|𝑈(𝑦) = 𝜇𝐴(𝑦) < 𝑟, 𝜈𝐴|𝑈(𝑦) =

𝜈𝐴(𝑦) > 𝑟. 

And 𝜇𝐵|𝑈(𝑦) = 𝜇𝐵(𝑦) > 𝑟, 𝜈𝐵|𝑈(𝑦) = 𝜈𝐵(𝑦) < 𝑟; 𝜇𝐵|𝑈(𝑥) = 𝜇𝐵(𝑥) < 𝑟, 𝜈𝐵|𝑈(𝑥) = 𝜈𝐴(𝑥) >

𝑟. 

Clearly (𝜇𝐴|𝑈 ∩ 𝜇𝐵|𝑈) ⊂ (𝜈𝐴|𝑈 ∪ 𝜈𝐵|𝑈) 

Therefore (𝑈, 𝜏𝑈) is IF-T2(r-i). 

Similarly, we can show others implications. 

Hence the properties IF-T2(r-k) for 𝑘 =  𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, vii and IF-T2(viii)  are hereditary. 

Theorem 3.11. Let (𝑋𝑗, 𝜏𝑗), 𝑗 = 1,2 be two IFTSs and (𝑋, 𝜏) = (𝑋1×𝑋2, 𝜏1×𝜏2). If each  (𝑋𝑗, 𝜏𝑗), 

𝑗 = 1,2  are IF-T2(r-k), then (𝑋, 𝜏)  is IF-T2(r-k) for any 𝑘 ∈ {𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, 𝑣𝑖𝑖}  and if each  

(𝑋𝑗, 𝜏𝑗), 𝑗 = 1,2 are IF-T2(viii), then (𝑋, 𝜏) is IF-T2(viii). 
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Proof: The proof of all implications are similar. For an example, we shall prove that if each (𝑋𝑗, 𝜏𝑗), 

𝑗 = 1,2 are IF-T2(r-i), then (𝑋, 𝑡) is IF-T2(r-i). 

Let each (𝑋𝑗, 𝜏𝑗), 𝑗 = 1,2 are IF-T2(r-i).  

Suppose 𝑥, 𝑦 ∈ 𝑋  with 𝑥 ≠ 𝑦  where  𝑥 = (𝑥1, 𝑥2)  and 𝑦 = (𝑦1, 𝑦2) . Then at least 𝑥1 ≠ 𝑦1  or  

𝑥2 ≠ 𝑦2. 

Consider 𝑥1 ≠ 𝑦1 . Clearly 𝑥1, 𝑦1  ∈ 𝑋1 . Since (𝑋1, 𝜏1)  is IF-T2(r-i), then there exists 𝐴1 =

(𝜇𝐴1
, 𝜈𝐴1

), 𝐵1 = (𝜇𝐵1
, 𝜈𝐵1

) ∈ 𝜏1 such that  𝜇𝐴1
(𝑥1) > 𝑟, 𝜈𝐴1

(𝑥1) < 𝑟; 𝜇𝐴1
(𝑦1) < 𝑟, 𝜈𝐴1

(𝑦1) > 𝑟 

and  𝜇𝐵1
(𝑦1) > 𝑟, 𝜈𝐵1

(𝑦1) < 𝑟; 𝜇𝐵1
(𝑥1) < 𝑟, 𝜈𝐵1

(𝑥1) > 𝑟 with (𝜇𝐴1
∩ 𝜇𝐵1

) ⊂  (𝜈𝐴1
∪ 𝜈𝐵1

). 

Choose 𝐴2 = 𝐵2 = 1~ = (1, 0) and Clearly 𝐴2, 𝐵2 ∈ 𝜏2 

Let 𝐴 = 𝐴1×𝐴2 = (𝜇𝐴1
×1, 𝜈𝐴1

×0 ) = (𝜇𝐴, 𝜈𝐴) (say)  

and 𝐵 = 𝐵1×𝐵2 = (𝜇𝐵1
×1, 𝜈𝐵1

×0 ) = (𝜇𝐵, 𝜈𝐵) (say) 

By the definition of product IFT; 𝐴, 𝐵 ∈ 𝜏. 

Now we have 𝜇𝐴(𝑥) = (𝜇𝐴1
×1)(𝑥1, 𝑥2) = 𝑚𝑖𝑛(𝜇𝐴1

(𝑥1), 1(𝑥2)) =  𝑚𝑖𝑛(𝜇𝐴1
(𝑥1), 1) > 𝑟  as 

𝜇𝐴1
(𝑥1) > 𝑟, 

 𝜈𝐴(𝑥) = (𝜈𝐴1
×0)(𝑥1, 𝑥2)=𝑚𝑎𝑥(𝜈𝐴1

(𝑥1), 0(𝑥2))= 𝑚𝑎𝑥(𝜈𝐴1
(𝑥1), 0) < 𝑟 as 𝜈𝐴1

(𝑥1) < 𝑟; 

 𝜇𝐴(𝑦) = (𝜇𝐴1
×1)(𝑦1, 𝑦2)=𝑚𝑖𝑛(𝜇𝐴1

(𝑦1), 1(𝑦2))= 𝑚𝑖𝑛(𝜇𝐴1
(𝑦1), 1) < 𝑟 as 𝜇𝐴1

(𝑦1) < 𝑟, 

 𝜈𝐴(𝑦) = (𝜈𝐴1
×0)(𝑦1, 𝑦2)=𝑚𝑎𝑥(𝜈𝐴1

(𝑦1), 0(𝑦2))= 𝑚𝑎𝑥(𝜈𝐴1
(𝑦1), 0) > 𝑟 as 𝜈𝐴1

(𝑦1) > 𝑟 

And  𝜇𝐵(𝑦) = (𝜇𝐵1
×1)(𝑦1, 𝑦2)=𝑚𝑖𝑛(𝜇𝐵1

(𝑦1), 1(𝑦2))= 𝑚𝑖𝑛(𝜇𝐵1
(𝑦1), 1) > 𝑟 as 𝜇𝐵1

(𝑦1) > 𝑟, 

 𝜈𝐵(𝑦) = (𝜈𝐵1
×0)(𝑦1, 𝑦2)=𝑚𝑎𝑥(𝜈𝐵1

(𝑦1), 0(𝑦2))= 𝑚𝑎𝑥(𝜈𝐵1
(𝑦1), 0) < 𝑟 as 𝜈𝐵1

(𝑦1) < 𝑟; 

 𝜇𝐵(𝑥) = (𝜇𝐵1
×1)(𝑥1, 𝑥2)=𝑚𝑖𝑛(𝜇𝐵1

(𝑥1), 1(𝑥2))= 𝑚𝑖𝑛(𝜇𝐵1
(𝑥1), 1) < 𝑟 as 𝜇𝐵1

(𝑥1) < 𝑟, 

 𝜈𝐵(𝑥) = (𝜈𝐵1
×0)(𝑥1, 𝑥2)=𝑚𝑎𝑥(𝜈𝐵1

(𝑥1), 0(𝑥2))= 𝑚𝑎𝑥(𝜈𝐵1
(𝑥1), 0) > 𝑟 as 𝜈𝐵1

(𝑥1) > 𝑟; 

Again for any 𝑧 = (𝑧1, 𝑧1) ∈ 𝑋 
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(𝜇𝐴 ∩ 𝜇𝐵)(𝑧) = min (𝜇𝐴(𝑧), 𝜇𝐵(𝑧)) = 𝑚𝑖𝑛 ((𝜇𝐴1
×1)(𝑧1, 𝑧2), (𝜇𝐵1

×1)(𝑧1, 𝑧2))   

= 𝑚𝑖𝑛 (𝑚𝑖𝑛(𝜇𝐴1
(𝑧1), 1(𝑧2)), 𝑚𝑖𝑛 (𝜇𝐵1

(𝑧1), 1(𝑧2)))= 𝑚𝑖𝑛 (𝜇𝐴1
(𝑧1), 𝜇𝐵1

(𝑧1))=(𝜇𝐴1
∩ 𝜇𝐵1

)(𝑧1). 

And (𝜈𝐴 ∪ 𝜈𝐵)(𝑧) =max(𝜈𝐴(𝑧), 𝜈𝐵(𝑧)) = 𝑚𝑎𝑥 ((𝜈𝐴1
×0)(𝑧1, 𝑧2), (𝜈𝐵1

×0)(𝑧1, 𝑧2))   

= 𝑚𝑎𝑥 (𝑚𝑎𝑥(𝜈𝐴1
(𝑧1), 0(𝑧2)), 𝑚𝑎𝑥(𝜈𝐵1

(𝑧1), 0(𝑧2)))   

= 𝑚𝑎𝑥 (𝜇𝐴1
(𝑧1), 𝜇𝐵1

(𝑧1))=(𝜈𝐴1
∪ 𝜈𝐵1

)(𝑧1). 

Clearly (𝜇𝐴1
∩ 𝜇𝐵1

)(𝑧1) < (𝜈𝐴1
∪ 𝜈𝐵1

)(𝑧1) as (𝜇𝐴1
∩ 𝜇𝐵1

) ⊂  (𝜈𝐴1
∪ 𝜈𝐵1

). 

So (𝜇𝐴 ∩ 𝜇𝐵)(𝑧) < (𝜈𝐴 ∪ 𝜈𝐵)(𝑧) 

That is, (𝜇𝐴 ∩ 𝜇𝐵) ⊂ (𝜈𝐴 ∪ 𝜈𝐵). 

Therefore (𝑋, 𝜏) is is IF-T2(r-iv). 

Remark 3.2. The properties  IF-T2(r-k) for 𝑘 =  𝑖, 𝑖𝑖, 𝑖𝑖𝑖, 𝑖𝑣, 𝑣, 𝑣𝑖, 𝑣𝑖𝑖  and IF-T2(viii)  are 

Productive. 

4. Conclusion 

In this paper we see that our eight notions are more general than that of Amit Kumar Singh et al.In 

particular our notion (viii) is more general that of Estiaq Ahmed et al and Amit Kumar Singh et al. 

Also we see that our notions satisfy hereditary and productive properties. Moreover the notions 

preserved under one-one and open maping. As far we know our notion (viii) is the most general 

among all given notions of intuitionistic fuzzy T2 topological spaces. 
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