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Abstract: In this paper we introduce and study the concept of intuitionistic fuzzy idealg- 
                  continuous mappings in  Intuitionistic fuzzy ideal topological spaces  .  
Keywordes : Intuitionistic fuzzy topology , Intuitionistic fuzzy points , Intuitionistic fuzzy ideal g- 
                  closed sets and Intuitionistic fuzzy ideal g-open sets  . 
Introdection : After the introduction of fuzzy sets by zadeh in 1965 [20] and fuzzy topology by 
 chang [7] in 1968 .Several researchers Were conducted on the generalizations of the notions of 
 fuzzy sets and fuzzy topology . The concept of intuitionistic fuzzy Sets was introduced by 
Attanassove [1] as a generalization of fuzzy sets . Coker and Seadati  [7]  defined the notion 
of intuitionistic  fuzzy topology and studied the basic  concept of intuitionistic   
Fuzzy point [10]   in[5]  Saber and Abdel-Sattar introduce  ideal on fuzzy topological spaces 
 .Recently many fuzzy topoploicals . Concept  such as a fuzzy compactness [11]  fuzzy separation 
 axioms [8]  fuzzy metric  spaces [17] fuzzy Continuity  [12] fuzzy multifunction have been 
 generalized for intuitionistic fuzzy topological spaces .   Salama and ALblowi we introduce the 
 intuitionistic  fuzzy ideals topologicals  spaces  [2] .In the authores of this paper  
Extend the concepts of fuzzy g-closed  sets due to Thakur and Malviya [15] in intuitionistic fuzzy 
 topologicals spaces  . 
In this paper we introduce and study the concept of intuitionistic fuzzy ideal g-continuous 
 mapping in intuitionistic  Fuzzy ideal topological spaces .  
Preliminaries 

𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟐. 𝟏[𝟐]:  𝐴 𝑛𝑜𝑛𝑒𝑚𝑝𝑡𝑦  𝑐𝑜𝑙𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑓𝑢𝑧𝑧𝑦 𝑠𝑒𝑡𝑠 𝑣 𝑜𝑓 𝑎𝑠𝑒𝑡 𝑋 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑓𝑎𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 
 𝑜𝑛 𝑋 𝑖𝑓𝑓:   

 1)𝐴 ∈ 𝑣 𝑎𝑛𝑑 𝐵 ⊆ 𝐴 → 𝐴 ∈ 𝑣 (ℎ𝑒𝑟𝑒𝑑𝑖𝑡𝑦) . 
 2)𝐴 ∈ 𝑣 𝑎𝑛𝑑 𝐵 ∈ 𝑣 → 𝐴 ∈ 𝑣 (𝑓𝑖𝑛𝑖𝑡𝑒 𝑎𝑑𝑑𝑖𝑡𝑖𝑣𝑖𝑡𝑦) . 

Definition 2.2:[1] Let X be a nonempty fixed set . An intuitionistic fuzzy sets A is an having the 
Form 𝐴 = { < 𝑋, 𝛿𝐴(𝑥), 𝜑𝐴(𝑥) >∶ 𝑥𝜖𝑋 } Where the function 𝛿𝐴: 𝑋 → 𝐼 𝑎𝑛𝑑𝜑𝐴: 𝑋 →  𝐼  denote 
 the degree of  membership (namely 𝛿𝐴(𝑥) and the degree of nonmembership (namely 𝜑𝐴(𝑥)  
of each element 𝑥𝜖𝑋 to the set A , respectively , and 0 ≤ 𝛿𝐴(𝑥) + 𝜑𝐴(𝑥) ≤ 1 for each 𝑥𝜖𝑋. 
Definition 2.3: [1] Let X be a nonempty set and the intuitionistic fuzzy sets A and B be in the  
Form 𝐴 = { < 𝑋, 𝛿𝐴(𝑥), 𝜑𝐴(𝑥) >∶ 𝑥𝜖𝑋 } ,𝐵 = { < 𝑋, 𝛿𝐵(𝑥), 𝜑𝐵(𝑥) >∶ 𝑥𝜖𝑋 }  and let {𝐴𝑖: 𝑖𝜖𝐽 } be  
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an arbitrary family of  intuitionistic fuzzy sets in X . Then  
1)𝐴 ⊆ 𝐵 𝑖𝑓 ∀𝑥𝜖𝑋 [𝛿𝐴(𝑥) ≤ 𝛿𝐵(𝑥) 𝑎𝑛𝑑 𝜑𝐴(𝑥) ≥ 𝜑𝐵(𝑥)] ; 
2)𝐴 = 𝐵 𝑖𝑓 𝐴 ⊆ 𝐵 𝑎𝑛𝑑 𝐵 ⊆ 𝐴 ;  
3)𝐴𝑐 = {< 𝑥, 𝜑𝐴(𝑥), 𝛿𝐴(𝑥) >: 𝑥𝜖𝑋 }; 
4)∩ 𝐴𝑖 = {< 𝑥,∧ 𝛿𝐴𝑖(𝑥),∨ 𝜑𝐴𝑖(𝑥) >: 𝑥𝜖𝑋}; 
5) ∪ 𝐴𝑖 = {< 𝑥, ⋁𝛿𝐴𝑖(𝑥), ⋀𝜑𝐴𝑖(𝑥) >: 𝑥𝜖𝑋};  

6)0̃ = {< 𝑥, 0,1 >: 𝑥 ∈ 𝑋}𝑎𝑛𝑑 1̌ = {< 𝑥, 1,0 >: 𝑥 ∈ 𝑋}; 
Definition 2.4: [9] Two intuitionistic fuzzy set A and B if X said to  be q-coincident (AqB FOR 
 SHORT )if and only if there  exits An element 𝑥𝜖𝑋 such that 𝛿𝐴(𝑋) > 𝜑𝐵(𝑥)𝑜𝑟  𝜑𝐵(𝑥) < 𝛿𝐴(𝑋). 
𝐃𝐞𝐟𝐢𝐧𝐭𝐢𝐨𝐧 𝟐. 𝟓:[9] An intuitionistic fuzzy topology  on a nonempty set X is a family  𝜏 of  
intuitionistic fuzzy sets in X satisfy the following axioms : 

1)0̃ , 1̃ 𝜖 𝜏 . 
2)𝐺1 ∩ 𝐺2 𝜖 𝜏  𝑓𝑜𝑟 𝑎𝑛𝑦 𝐺1, 𝐺2𝜖 𝜏 . 
3)∪ 𝐺𝑖  𝜖 𝜏 𝑓𝑜𝑟 𝑎𝑛𝑦 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑦 𝑓𝑎𝑚𝑖𝑙𝑦 { 𝐺𝑖 ∶ 𝑖𝜖𝑗} ⊆ 𝜏 . 
The pair (𝑋, 𝜏)𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑡𝑜𝑝𝑜𝑝𝑙𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 𝑎𝑛𝑑 𝑒𝑎𝑐ℎ 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 
 𝑓𝑢𝑧𝑧𝑦 𝑠𝑒𝑡 𝑖𝑛 𝜏 𝑖𝑠 Intuitionistic fuzzy open set in X  . 
Definition 2.6:[9] let (𝑋, 𝜏) be an intuitionistic fuzzy topological spaces and  
𝐴 =< 𝑥, 𝛿𝐴(𝑋), 𝜑𝐵(𝑥) > be an intuitionistic fuzzy set in X .Then the fuzzy interior and fuzzy   
 closure of A are defined by 

𝐶𝐿(𝐴) = ⋀{𝑉: 𝑉 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝐴 ⊆ 𝑉 }. 
𝐼𝑛𝑡(𝐴) =∨ {𝐺: 𝐺 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝐺 ⊆ 𝑉 }. 

Definition 2.7 : [9]The complement 𝐴𝑐  of an intuitionistic fuzzy set A is an intuitionistic fuzzy 
 topological spaces (𝑋, 𝜏) is called An intuitionistic fuzzy closed set in X . 
Definition 2.8 :[9] Let X and Y be two nonempty sets and 𝑓: 𝑋 → 𝑌 be a function . Then  
(a)𝑖𝑓 𝐵 = {< 𝑦, 𝛿𝐵(𝑦), 𝜑𝐵(𝑦) >: 𝑦𝜖𝑌} is an intuitionistic fuzzy set in Y , then the preimage of B 
 under 𝑓 denoted by 𝑓−1(𝐵) , is the IFS in X  defined by 

𝑓−1(𝐵) =< 𝑥, 𝑓−1(𝛿𝐵))(𝑥), 𝑓−1(𝜑𝐵))(𝑥) ∶ 𝑥𝜖𝑋 } . 

(b)𝑖𝑓 𝐴 = {< 𝑥, 𝛾𝐴(𝑥), 𝑉𝐴(𝑥) >: 𝑥𝜖𝑋 }  𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑠𝑒𝑡 𝑖𝑛 𝑋 , 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑖𝑚𝑔𝑒 
 𝑜𝑓 𝐴 𝑢𝑛𝑑𝑒𝑟 𝑓 𝑑𝑒𝑛𝑜𝑡𝑒𝑑  By 𝑓(𝐴) is an intuitionistic fuzzy set in 𝑌 denoted by 

 𝑓(𝐴) = {𝑦, 𝑓(𝛾𝐴(𝑦), 𝑓(𝑉𝑦)(𝑦) >: 𝑦𝜖𝑌 } .  where 𝑓(𝑉𝑦) = 1 − 𝑓(1 − 𝑉𝐴 ) . 

Definition 2.9 : [12]Let (𝑋, 𝜏 )𝑎𝑛𝑑 (𝑌, 𝜗) be two intuitionistic fuzzy topological spaces and let 
 𝑓: 𝑋 → 𝑌 be a function .Then  𝑓 is said to be intuitionistic fuzzy continuous if and only  
if the preimage of each intuitionistic fuzzy open set in Y is an 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 

 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑖𝑛 𝑋  . 
𝑫efinition 2.10 :[11] A family {𝐺𝑖 ∶ 𝑖 𝜖 ⋀}  𝑜𝑓 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑠𝑒𝑡 𝑖𝑛 𝑋 𝑖𝑠 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒  
 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦  𝑜𝑝𝑒𝑛 𝑐𝑜𝑣𝑒𝑟 𝑜𝑓 𝑋 𝑖𝑓 ∪ {𝐺𝑖 ∶ 𝑖𝜖 ∧ } = 1 𝑎𝑛𝑑 𝑎 𝑓𝑖𝑛𝑖𝑡𝑒 𝑠𝑢𝑏𝑓𝑎𝑚𝑖𝑙𝑦 𝑜𝑓 
 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑦𝑧𝑧𝑦 𝑜𝑝𝑒𝑛 𝑐𝑜𝑣𝑒𝑟 𝑜𝑓 𝑋 𝑤ℎ𝑖𝑐ℎ 𝑎𝑙𝑠𝑜 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑜𝑝𝑒𝑛 𝑐𝑜𝑣𝑒𝑟 

 𝑜𝑓 𝑋 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑎 𝑓𝑖𝑛𝑖𝑡𝑒 𝑠𝑢𝑏𝑐𝑜𝑣𝑒𝑟  {𝐺𝑖 ∶ 𝑖 𝜖 ∧ }.  
𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟐. 𝟏𝟏 ∶ [𝟏𝟏] An intuitionistic fuzzy topological space (𝑋 , 𝜏 ) 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑓𝑢𝑧𝑧𝑦  
𝑐𝑜𝑚𝑝𝑎𝑐𝑡 𝑖𝑓 𝑒𝑎𝑐ℎ  𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦  𝑜𝑝𝑒𝑛 𝑐𝑜𝑣𝑒𝑟 ℎ𝑎𝑠 𝑎 𝑓𝑖𝑛𝑖𝑡𝑒 𝑠𝑢𝑏𝑐𝑜𝑣𝑒𝑟 . 
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𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟐. 𝟏𝟐 ∶ [𝟏𝟔]𝐴𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑠𝑒𝑡 𝐴 𝑜𝑓 𝑎 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦  
𝑡𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 (𝑋, 𝜏 )𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑  an intuitionistic fuzzy generalized closed 
 (intuitionistic  g-closed ) if 𝑐𝑙(𝐴) ⊆ 0 𝑤ℎ𝑒𝑟𝑒𝑣𝑒𝑟 𝐴 ⊆ 0 𝑎𝑛𝑑 0 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑜𝑝𝑒𝑛 .   
Definition2.13 :[16] Complement of an intuitionistic fuzzy g- closed set is called intuitionistic 
 fuzzy g-open set . 
Remark 2.1 : [16]Every intuitionistic fuzzy closed set ( intuitionistic fuzzy open set ) is  
intuitionistic fuzzy g- closed set (intuitionistic fuzzy g-open set ) but its converse may not be true  
.  
Throughout this paper 𝑓: (𝑋, 𝜏 ) → (𝑌 , 𝜗 ) 𝑑𝑒𝑛𝑜𝑡𝑒 𝑡ℎ𝑒 𝑚𝑎𝑝𝑝𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  

𝑓𝑢𝑧𝑧𝑦 𝑡𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 (𝑋 , 𝜏)𝑡𝑜 𝑎𝑛𝑜𝑡ℎ𝑒𝑟 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑡𝑜𝑝𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 (𝑌, 𝜗 ). 
Definition 2.14: A mapping 𝐼1, 𝐼2: 𝐼𝑋 → 𝐼, is called intuitionistic fuzzy ideals on X if  it is satisfies  
 the conditions : 
1)𝐼1(𝐴) + 𝐼2(𝐴) ≤ 1, ∀𝐴𝜖𝐼𝑋 . 
2)𝐼1(0) = 𝐼2(0) = 1 𝑎𝑛𝑑 𝐼1(1) = 𝐼2(1) = 0 . 
3)𝑖𝑓 𝐴 ≤ 𝐵 , 𝑡ℎ𝑒𝑛 𝐼1(𝐵) ≤ 𝐼1(𝐴) 𝑎𝑛𝑑𝐼2(𝐴) ≤ 𝐼2(𝐵) 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝐴, 𝐵𝜖𝐼𝑋 . 

4)𝐼1(𝐴 ∪ 𝐵) ≥ 𝐼1(𝐴) ∩ 𝐼1(𝐵) 𝑎𝑛𝑑  𝐼2(𝐴 ∩ 𝐵) ≤ 𝐼2(𝐴) ∩ 𝐼2(𝐵), 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝐴, 𝐵 𝜖𝐼𝑋 . 
 Then (X,𝐼1, 𝐼2)  is called intuitionistic fuzzy ideals sets  . 
Definition 2.15: let (𝑋, 𝜏, 𝐼) be an intuitionistic fuzzy ideal  topological spaces and 
 𝐴 =< 𝑥, 𝛿𝐴(𝑋), 𝜑𝐵(𝑥) > be an intuitionistic fuzzy ideal set in X .Then the fuzzy 
 interior and fuzzy closure of A are defined by 

𝐶𝐿(𝐴) = ⋀{𝑉: 𝑉 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝐴 ⊆ 𝑉 }. 
𝐼𝑛𝑡(𝐴) =∨ {𝐺: 𝐺 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦  𝑖𝑑𝑒𝑎𝑙 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝐺 ⊆ 𝑉 }. 

𝑫𝒆𝒇𝒊𝒏𝒕𝒊𝒐𝒏 𝟐. 𝟏𝟔: An intuitionistic fuzzy ideal topology  on a nonempty set X is a family  𝜏 of 
 intuitionistic fuzzy ideal  
sets in X satisfy the following axioms : 

1)0̃ , 1̃ 𝜖 𝜏 . 
2)𝐺1 ∩ 𝐺2 𝜖 𝜏  𝑓𝑜𝑟 𝑎𝑛𝑦 𝐺1, 𝐺2𝜖 𝜏 . 
3)∪ 𝐺𝑖  𝜖 𝜏 𝑓𝑜𝑟 𝑎𝑛𝑦 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑦 𝑓𝑎𝑚𝑖𝑙𝑦 { 𝐺𝑖 ∶ 𝑖𝜖𝑗} ⊆ 𝜏 . 
The pair (𝑋, 𝜏, 𝐼)𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑡𝑜𝑝𝑜𝑝𝑙𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 𝑎𝑛𝑑 𝑒𝑎𝑐ℎ 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 
 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑠𝑒𝑡 𝑖𝑛 𝜏 𝑖𝑠  Intuitionistic fuzzy ideal  open set in X  . 
Definition2.17 : The complement 𝐴𝑐  of an intuitionistic fuzzy ideal set A is an intuitionistic fuzzy 
 ideal topological space  (𝑋, 𝜏, 𝐼) is called An intuitionistic fuzzy ideal closed set in X . 
Definition2.18 : Let X and Y be two nonempty sets and 𝑓: 𝑋 → 𝑌 be a function . Then  
(a)𝑖𝑓 𝐵 = {< 𝑦, 𝛿𝐵(𝑦), 𝜑𝐵(𝑦) >: 𝑦𝜖𝑌} is an intuitionistic fuzzy ideal set in Y , then the preimage 
 of B under 𝑓 denoted by  

𝑓−1(𝐵) , is the IFS in X  defined by  𝑓−1(𝐵) =< 𝑥, 𝑓−1(𝛿𝐵))(𝑥), 𝑓−1(𝜑𝐵))(𝑥) ∶ 𝑥𝜖𝑋 } . 

(b)𝑖𝑓 𝐴 = {< 𝑥, 𝛾𝐴(𝑥), 𝑉𝐴(𝑥) >: 𝑥𝜖𝑋 }  𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑠𝑒𝑡 𝑖𝑛 𝑋 , 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 
 𝑖𝑚𝑔𝑒 𝑜𝑓 𝐴 𝑢𝑛𝑑𝑒𝑟 𝑓  𝑑𝑒𝑛𝑜𝑡𝑒𝑑 By 𝑓(𝐴) is an intuitionistic fuzzy ideal set in 𝑌 denoted by  

𝑓(𝐴) = {𝑦, 𝑓(𝛾𝐴(𝑦), 𝑓(𝑉𝑦)(𝑦) >: 𝑦𝜖𝑌 } . where 𝑓(𝑉𝑦) = 1 − 𝑓(1 − 𝑉𝐴 ) . 

Definition 2.19: Let (𝑋, 𝜏, 𝐼 )𝑎𝑛𝑑 (𝑌, 𝜗, 𝐼) be two intuitionistic fuzzy ideal topological spaces and 
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 let 𝑓: 𝑋 → 𝑌 be a function .Then 𝑓 is said to be intuitionistic ideal fuzzy continuous if and only if 
 the preimage of each intuitionistic fuzzy ideal open set in Y is an 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦  

𝑖𝑑𝑒𝑎𝑙 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑖𝑛 𝑋  . 
𝐃efinition 2.20: A family{𝐺𝑖 ∶ 𝑖 𝜖 ⋀}  𝑜𝑓 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑠𝑒𝑡 𝑖𝑛 𝑋 𝑖𝑠 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒 

 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑜𝑝𝑒𝑛 𝑐𝑜𝑣𝑒𝑟 𝑜𝑓 𝑋 𝑖𝑓 ∪ {𝐺𝑖 ∶ 𝑖𝜖 ∧ } = 1 𝑎𝑛𝑑 𝑎 𝑓𝑖𝑛𝑖𝑡𝑒 
 𝑠𝑢𝑏𝑓𝑎𝑚𝑖𝑙𝑦 𝑜𝑓 𝑎𝑛  𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑦𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑜𝑝𝑒𝑛 𝑐𝑜𝑣𝑒𝑟 𝑜𝑓 𝑋 𝑤ℎ𝑖𝑐ℎ 𝑎𝑙𝑠𝑜 𝑎𝑛  

𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑜𝑝𝑒𝑛 𝑐𝑜𝑣𝑒𝑟 𝑜𝑓 𝑋 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑎 𝑓𝑖𝑛𝑖𝑡𝑒 𝑠𝑢𝑏𝑐𝑜𝑣𝑒𝑟   {𝐺𝑖 ∶ 𝑖 𝜖 ∧ }.  
𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏𝟐. 𝟐𝟏 ∶ An intuitionistic fuzzy ideal topological space (𝑋 , 𝜏, 𝐼 ) 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑓𝑢𝑧𝑧𝑦  
𝑐𝑜𝑚𝑝𝑎𝑐𝑡 𝑖𝑓 𝑒𝑎𝑐ℎ 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑜𝑝𝑒𝑛 𝑐𝑜𝑣𝑒𝑟 ℎ𝑎𝑠 𝑎 𝑓𝑖𝑛𝑖𝑡𝑒 𝑠𝑢𝑏𝑐𝑜𝑣𝑒𝑟 . 

𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟐. 𝟐𝟐: 𝐴𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑠𝑒𝑡 𝐴 𝑜𝑓 𝑎 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 
 𝑡𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 (𝑋, 𝜏, 𝐼 ) 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑎𝑛 Intuitionistic fuzzy  ideal generalized closed  
(intuitionistic ideal  g-closed ) if 𝑐𝑙(𝐴) ⊆ 0 𝑤ℎ𝑒𝑟𝑒𝑣𝑒𝑟 𝐴 ⊆ 0 𝑎𝑛𝑑 0 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  

𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑜𝑝𝑒𝑛 .   
Definition2.23 : Complement of an intuitionistic fuzzy ideal g- closed set is called intuitionistic 
 fuzzy ideal g-open set . 
Remark2.2 : Every intuitionistic fuzzy ideal closed set ( intuitionistic fuzzy ideal open set ) is  
intuitionistic fuzzy ideal g- closed set (intuitionistic fuzzy ideal g-open set ) 
 but its converse may not be true . Throughout this paper 𝑓: (𝑋, 𝜏, 𝐼 ) → (𝑌 , 𝜗, 𝐼 ) 𝑑𝑒𝑛𝑜𝑡𝑒  

𝑡ℎ𝑒 𝑚𝑎𝑝𝑝𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑡𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒(𝑋 , 𝜏, 𝐼)𝑡𝑜 𝑎𝑛𝑜𝑡ℎ𝑒𝑟 
 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑖𝑑𝑒𝑎𝑙 𝑡𝑜𝑝𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 (𝑌, 𝜗, 𝐼 ). 

𝟑 − 𝑰𝒏𝒕𝒖𝒊𝒕𝒊𝒐𝒏𝒊𝒔𝒕𝒊𝒄 𝑭𝒖𝒛𝒛𝒚 𝑰𝒅𝒆𝒂𝒍 𝒈 − 𝑪𝒐𝒏𝒕𝒊𝒏𝒖𝒐𝒖𝒔 𝑴𝒂𝒑𝒑𝒊𝒏𝒈  
Definition3.1 : 𝐴 𝑚𝑎𝑝𝑝𝑖𝑛𝑔 𝑓: (𝑋, 𝜏, 𝐼) → (𝑌, 𝜗, 𝐼)𝑖𝑠 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 

𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑖𝑓 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑟𝑠 𝑖𝑚𝑔𝑒 𝑜𝑓 𝑒𝑣𝑒𝑟𝑦 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 𝑜𝑓 𝑌 𝑖𝑠  
𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛 𝑋 . 
𝑹𝒆𝒎𝒂𝒓𝒌 𝟑. 𝟏 ∶ 𝐸𝑣𝑒𝑟𝑦 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑚𝑎𝑝𝑝𝑖𝑛𝑔 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 

 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔−closed Continuous 𝑏𝑢𝑡 𝑡ℎ𝑒 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑒 𝑚𝑎𝑦 𝑛𝑜𝑡 𝑏𝑒 𝑡𝑟𝑢𝑒 . For , 
𝑻𝒉𝒆𝒐𝒓𝒆𝒎 𝟑. 𝟏 ∶ 𝐴 𝑚𝑎𝑝𝑖𝑛𝑔 𝑓: (𝑋, 𝜏, 𝐼) → (𝑌, 𝜗, 𝐼) 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 
𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑖𝑓 𝑎𝑛𝑑𝑜𝑛𝑙𝑦 𝑖𝑓 𝑡ℎ𝑒  𝑖𝑛𝑣𝑒𝑟𝑠𝑒 Image of every intuitionistic fuzzy ideal  
open set of Y is intuitionistic fuzzy ideal g-open in X  . 
Proof :It is obvious because  

𝑓−1(𝑈𝑐) = (𝑓−1(𝑈))𝑐  𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑠𝑒𝑡 𝑈 𝑜𝑓 𝑌  . 
𝑻𝒉𝒆𝒐𝒓𝒆𝒎 𝟑. 2 ∶ 𝐼𝑓 𝑓: (𝑋, 𝜏, 𝐼) → (𝑌, 𝜗, 𝐼) 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 
 𝑡ℎ𝑒𝑛 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑝𝑜𝑖𝑛𝑡 𝑐(𝛼, 𝛽)𝑜𝑓 𝑋 𝑎𝑛𝑑 𝑒𝑎𝑐ℎ 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 

 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑉 𝑓(𝑐(𝛼, 𝛽)) ⊆ 𝑉 𝑡ℎ𝑒𝑟𝑒 𝑒𝑥𝑖𝑠𝑡 𝑎 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑈   

𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑐(𝛼, 𝛽) ⊆ 𝑈 𝑎𝑛𝑑 𝑓(𝑈) ⊆ 𝑉 .  
 𝑃𝑟𝑜𝑜𝑓: 𝐿𝑒𝑡 𝑐(𝛼, 𝛽)𝑏𝑒 𝑎 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑋 𝑎𝑛 𝑉 𝑏𝑒 𝑎 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 

 𝑖𝑑𝑒𝑎𝑙 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑜𝑓 𝑌such that 𝑓(𝑐(𝛼, 𝛽))𝑞 𝑉 . 𝑝𝑢𝑡 𝑈 = 𝑓−1(𝑉). 𝑡ℎ𝑒𝑛 𝑏𝑦 ℎ𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑒𝑠 𝑈 𝑖𝑠 𝑎𝑛 

 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑜𝑓 𝑋 𝑤ℎ𝑖𝑐ℎ 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑠 𝐴 . 
𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟑. 𝟐 ∶ 𝐿𝑒𝑡 (𝑋, 𝜏, 𝐼)𝑏𝑒𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑡𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 . 

 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑐𝑙𝑜𝑠𝑢𝑟𝑒 𝑜𝑓 𝑎  𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑠𝑒𝑡 𝐴 𝑜𝑓 𝑋 𝑑𝑒𝑛𝑜𝑡𝑒𝑑 𝑏𝑦  
𝑔𝑐𝑙 (𝐴)𝑖𝑠 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑙 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 𝑜𝑓 𝑋 𝑤ℎ𝑖𝑐ℎ 
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 𝑐𝑜𝑛𝑡𝑖𝑛𝑠 𝐴 .  
𝑹𝒆𝒎𝒂𝒓𝒌𝟑. 𝟐 ∶ 𝐼𝑡 𝑖𝑠 𝑐𝑙𝑒𝑎𝑟 𝑡ℎ𝑎𝑡, 𝐴 ⊆ 𝑔𝑐𝑙(𝐴) ⊆ 𝑐𝑙(𝐴) 𝑓𝑜𝑟 𝑎𝑛𝑦 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 
 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑠𝑒𝑡 𝐴 𝑜𝑓 𝑋 . 
𝑻𝒉𝒆𝒐𝒓𝒎𝟑. 𝟑 ∶ 𝑖𝑓 𝑓: (𝑋, 𝜏, 𝐼) → (𝑌, 𝜗, 𝐼) 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 

 𝑡ℎ𝑒𝑛 𝑓(𝑔𝑐𝑙(𝐴)) ⊆ 𝑐𝑙(𝑓(𝐴)) 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑠𝑒𝑡 𝐴 𝑜𝑓 𝑋 . 

𝑃𝑟𝑜𝑜𝑓 ∶ 𝑙𝑒𝑡 𝐴 𝑏𝑒 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑠𝑒𝑡 𝑜𝑓 𝑋. 𝑇ℎ𝑒𝑛 𝑐𝑙(𝑓(𝐴))𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 

 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑐𝑙𝑜𝑠𝑒𝑑  𝑠𝑒𝑡 𝑜𝑓 𝑌 . 𝑆𝑖𝑛𝑐𝑒 𝑓 𝑖𝑠 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑓−1 (𝑐𝑙(𝑓(𝐴))) 

𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛 𝑋 . 𝑐𝑙𝑒𝑎𝑟𝑙𝑦 𝐴 ⊆ 𝑓−1 (𝑐𝑙(𝐴)). 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒  

𝑔𝑐𝑙(𝐴) ⊆ 𝑔𝑐𝑙 (𝑓−1 (𝑐𝑙(𝑓(𝐴)))) = 𝑓−1 (𝑐𝑙(𝑓(𝐴))) . 𝐻𝑒𝑛𝑐𝑒 𝑓(𝑔𝑐𝑙(𝐴)) ⊆ 𝑐𝑙(𝑓(𝐴)).  

𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏𝟑. 𝟑 ∶ 𝐴𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑡𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 (𝑋, 𝜏, 𝐼)𝑖𝑠 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒 
 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑇1\2𝑖𝑓  𝑒𝑣𝑒𝑟𝑦 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 

 𝑖𝑛 𝑋 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛 𝑋  . 
𝑻𝒉𝒆𝒐𝒓𝒆𝒎𝟑. 𝟓 ∶ 𝐴 𝑚𝑎𝑝𝑝𝑖𝑛𝑔 𝑓 𝑓𝑟𝑜𝑚 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙  𝑇1\2 𝑠𝑝𝑎𝑐𝑒 (𝑋, 𝜏, 𝐼) 𝑡𝑜 

 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦  𝑖𝑑𝑒𝑎𝑙 𝑡𝑜𝑝𝑙𝑜𝑙𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 (𝑌, 𝜗, 𝐼) 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑜𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 
 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓 𝑖𝑡 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 . 
𝑃𝑟𝑜𝑜𝑓 ∶ 𝑜𝑏𝑣𝑖𝑜𝑢𝑠 . 

𝑻𝒉𝒐𝒓𝒆𝒎𝟑. 𝟔 ∶ 𝐼𝑓 ∶ (𝑋, 𝜏, 𝐼) → (𝑌, 𝜗, 𝐼) 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 
 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑎𝑛𝑑 𝑔: (𝑌, 𝜗, 𝐼 ) → (𝑍, 𝜌, 𝐼) 𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 . 
. 𝑇ℎ𝑒𝑛 𝑔𝑜𝑓 ∶ (𝑋, 𝜏, 𝐼) → (𝑍, 𝜌, 𝐼) 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 . 
𝑃𝑟𝑜𝑜𝑓 ∶ 𝐼𝑓 𝑎𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛 𝑍 , 𝑡ℎ𝑒𝑛 𝑓−1 (𝐴) 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 

 𝑖𝑑𝑒𝑎𝑙 𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛 𝑌  𝑏𝑒𝑐𝑎𝑢𝑠𝑒 𝑔 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 . 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒  

(𝑔𝑜𝑓)−1 (𝐴) = 𝑓−1(𝑔−1(𝐴))𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 

 𝑖𝑛 𝑋 . 𝐻𝑒𝑛𝑐𝑒 𝑔𝑜𝑓 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 . 
𝑻𝒉𝒆𝒐𝒓𝒆𝒎 𝟑. 𝟕: 𝑖𝑓 𝑓: (𝑋, 𝜏, 𝐼) → (𝑌, 𝜗, 𝐼) 𝑎𝑛𝑑 𝑔: (𝑌, 𝜗, 𝐼 ) → (𝑍, 𝜌, 𝐼)𝑎𝑟𝑒 𝑡𝑤𝑜 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  

𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑚𝑎𝑝𝑝𝑖𝑛𝑔 𝑎𝑛𝑑 (𝑌, 𝜗, 𝐼) 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 
 𝑇1\2 𝑠𝑝𝑎𝑐𝑒 𝑡ℎ𝑒𝑛 𝑔𝑜𝑓:  (𝑋, 𝜏, 𝐼) → (𝑍, 𝜌, 𝐼) 𝑖𝑠 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 . 

𝑃𝑟𝑜𝑜𝑓 ∶ 𝑂𝑏𝑣𝑖𝑜𝑢𝑠  . 
𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟑. 𝟓: 𝐴𝑛 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑡𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 (𝑋, 𝜏, 𝐼)  𝑖𝑠 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒 
 𝑖𝑛𝑡𝑢𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝐺𝑂 − 𝑐𝑜𝑚𝑝𝑎𝑐𝑡 𝑖𝑓 𝑒𝑣𝑒𝑟𝑦 𝑖𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑓𝑢𝑧𝑧𝑦 𝑖𝑑𝑒𝑎𝑙 𝑔 
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2)𝑀. 𝐸. 𝐴𝑏𝑑 𝐸𝑙 − 𝑀𝑜𝑛𝑠𝑒𝑓 ; 𝐴. 𝐴. 𝑁𝑎𝑠𝑒𝑓 𝑎𝑛𝑑 𝐴. 𝐴. 𝑆𝑎𝑙𝑎𝑚𝑎  , 𝐸𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛𝑠 𝑜𝑓 𝐹𝑢𝑧𝑧𝑦 𝐼𝑑𝑒𝑎𝑙𝑠, 

 𝐵𝑢𝑙𝑙. 𝐶𝑎𝑙. 𝑀𝑎𝑡ℎ  . 𝑆𝑜𝑐. ,92(3)(2000)181 − 188. (2000).         
3) 𝑀. 𝐸. 𝐴𝑏𝑑 𝐸𝑙 − 𝑀𝑜𝑛𝑠𝑒𝑓 ; 𝐴. 𝐴. 𝑁𝑎𝑠𝑒𝑓 𝑎𝑛𝑑 𝐴. 𝐴. 𝑆𝑎𝑙𝑎𝑚𝑎 , 𝑆𝑜𝑚𝑒 𝐹𝑢𝑧𝑧𝑦 𝑇𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  
𝑜𝑝𝑒𝑟𝑎𝑡𝑜𝑟𝑠 𝑣𝑖𝑎 𝐹𝑢𝑧𝑧𝑦 𝐶ℎ𝑎𝑜𝑠    , 𝑆𝑜𝑙𝑖𝑡𝑜𝑛𝑠 𝑎𝑛𝑑 𝐹𝑟𝑎𝑐𝑡𝑎𝑙𝑠 𝑉𝑜𝑙. (12). 𝑁𝑜. (13)(2001), 𝑝𝑝. 
2509 − 2515. (2001). 
4)𝐾. 𝐴𝑡𝑎𝑛𝑎𝑠𝑠𝑜𝑣 𝑎𝑛𝑑 𝑆. 𝑆𝑡𝑜𝑒𝑣𝑎. , 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝐹𝑢𝑧𝑧𝑦 𝑆𝑒𝑡𝑠, 𝐼𝑛 𝑃𝑜𝑙𝑖𝑠ℎ  𝑆𝑦𝑚𝑝𝑜𝑠𝑖𝑢𝑚 𝑜𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 
 𝑎𝑛𝑑 𝐹𝑢𝑧𝑧𝑦    𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 , 𝑃𝑜𝑧𝑛𝑎𝑛 , (1983), 23 − 26 . 
5) 𝑌. 𝑀. 𝑆𝑎𝑏𝑒𝑟 𝑎𝑛𝑑 𝑀. 𝐴. 𝐴𝑏𝑑𝑒𝑙 − 𝑆𝑎𝑡𝑡𝑎𝑟 𝐼𝑑𝑒𝑎𝑙 𝑂𝑁 𝐹𝑢𝑧𝑧𝑦 𝑇𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑆𝑝𝑎𝑐𝑒𝑠 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 

 𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑎𝑙 𝑆𝑐𝑖𝑒𝑛𝑐𝑒𝑠   , 𝑉𝑜𝑙. 8, (2014), 𝑛𝑜 .34 , 1667 − 1691 .  
6)𝐾. 𝐴𝑡𝑎𝑛𝑎𝑠𝑠𝑜𝑣, 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝐹𝑢𝑧𝑧𝑦 𝑆𝑒𝑡𝑠 . 𝐹𝑢𝑧𝑧𝑦 𝑆𝑒𝑡𝑠 𝑎𝑛𝑑 𝑆𝑦𝑠𝑡𝑒𝑚𝑠, 20(1986), 87 − 96 . 
7)𝐶. 𝐿. 𝐶ℎ𝑎𝑛𝑔, 𝐹𝑢𝑧𝑧𝑦 𝑇𝑜𝑝𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑆𝑝𝑎𝑐𝑒𝑠, 𝐽. 𝑀𝑎𝑡ℎ. 𝐴𝑝𝑝𝑙 .24(1968)182 − 190. 
8)𝐵𝑎𝑦ℎ𝑎𝑛 𝑆𝑎𝑑𝑖𝑘, 𝑂𝑛 𝑆𝑒𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝐴𝑥𝑖𝑜𝑚𝑠 𝑖𝑛 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝑇𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑆𝑝𝑎𝑐𝑒𝑠 . 𝐼𝑛𝑡𝑒𝑟𝑛. 𝐽𝑜𝑢𝑟 
. 𝑀𝑎𝑡ℎ . 𝑆𝑐𝑖. 27(2001),    𝑛𝑜. 10, 621 − 630 . 
9)𝐷. 𝐶𝑜𝑘𝑒𝑟, 𝐴𝑛 𝐼𝑛𝑡𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑡𝑜 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝐹𝑢𝑧𝑧𝑦 𝑇𝑜𝑝𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑆𝑝𝑎𝑐𝑒𝑠 , 𝐹𝑢𝑧𝑧𝑦 𝑆𝑒𝑡𝑠 𝑎𝑛𝑑  
𝑆𝑦𝑠𝑡𝑒𝑚𝑠 .88(1997)    81 − 89. 
10)𝐷. 𝐶𝑜𝑘𝑒𝑟 𝑎𝑛𝑑 𝑀. 𝐷𝑒𝑚𝑖𝑟𝑐𝑖 , 𝑂𝑛 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝐹𝑢𝑧𝑧𝑦 𝑃𝑜𝑖𝑛𝑡𝑠. 𝑁𝑜𝑡𝑒𝑠 𝑂𝑛 𝐼𝐹𝑆: 2 − 1(1995), 
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78 − 83. 
11)𝐷. 𝐶𝑜𝑘𝑒𝑟 𝑎𝑛𝑑 𝐴. 𝐸𝑠. 𝐻𝑦𝑑𝑒𝑟. , 𝑂𝑛 𝐹𝑢𝑧𝑧𝑦 𝐶𝑜𝑚𝑝𝑎𝑐𝑡𝑛𝑒𝑠𝑠 𝑖𝑛 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  𝐹𝑢𝑧𝑧𝑦 𝑇𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 
 𝑆𝑝𝑎𝑐𝑒𝑠 , 𝑇ℎ𝑒 𝐽𝑜𝑢𝑟𝑛𝑎𝑙  𝑜𝑓 𝐹𝑢𝑧𝑧𝑦 𝑀𝑎𝑡ℎ𝑚𝑎𝑡𝑖𝑐𝑠  ,3 − 4 (1995), 899 − 909. 
12)𝐻. 𝐺𝑢𝑟𝑐𝑎𝑦 , 𝐷. 𝐶𝑜𝑘𝑒𝑟 𝑎𝑛𝑑 𝐸𝑠. , 𝐴. 𝐻𝑎𝑦𝑑𝑒𝑟, 𝑂𝑛 𝐹𝑢𝑧𝑧𝑦 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑖𝑡𝑦 𝑖𝑛 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝐹𝑢𝑧𝑧𝑦  

𝑇𝑜𝑝𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑆𝑝𝑐𝑒𝑠 . 𝑇ℎ𝑒  𝐽𝑜𝑢𝑟𝑛𝑎𝑙 𝑜𝑓 𝐹𝑢𝑧𝑧𝑦 𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 𝑉𝑜𝑙. 5, 𝑛𝑜. 2, 1997,365 − 378. 
13) 𝑁. 𝐿𝑒𝑣𝑖𝑛𝑒 . , 𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝐶𝑙𝑜𝑠𝑒𝑑 𝑆𝑒𝑡𝑠 𝐼𝑛 𝑇𝑜𝑝𝑙𝑜𝑔𝑦, 𝑅𝑒𝑛𝑑. 𝐶𝑒𝑟𝑐. 𝑀𝑎𝑡. 𝑃𝑎𝑙𝑒𝑟𝑚𝑜. 19(2), 1970 
 571 − 599. 
14)𝑂. 𝑂𝑧𝑏𝑎𝑘𝑖𝑟 𝑎𝑛𝑑 𝐷. 𝐶𝑜𝑘𝑒𝑟, 𝐹𝑢𝑧𝑧𝑦 𝑀𝑢𝑙𝑡𝑖𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝐼𝑛𝑡𝑢𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐𝑣𝐹𝑢𝑧𝑧𝑦 𝑇𝑜𝑝𝑙𝑜𝑔𝑖𝑐𝑎𝑙  
𝑆𝑝𝑎𝑐𝑒𝑠 𝑁𝑜𝑡𝑒𝑠 𝑂𝑛 𝐼𝐹𝑆      5(1999)𝑁𝑜. 3. 

 15)𝑆.S. Thakur and Malviya R., Generalized Closed 𝑆𝑒𝑡𝑠 𝐼𝑛 𝐹𝑢𝑧𝑧𝑦  𝑇𝑜𝑝𝑜𝑙𝑜𝑔𝑦 , 𝑀𝑎𝑡ℎ . 
𝑁𝑜𝑡𝑒𝑠 38 (1995), 137 − 140. 

 
16)𝑆. 𝑆 𝑇ℎ𝑎𝑘𝑢𝑟 𝑎𝑛𝑑 𝑅𝑒𝑘ℎ𝑎 𝐶ℎ𝑎𝑡𝑢𝑟𝑣𝑒𝑑𝑖, 𝐺𝑒𝑛𝑒𝑟𝑙𝑖𝑧𝑒𝑑, 𝐺𝑒𝑛𝑒𝑟𝑙𝑖𝑧𝑒𝑑 𝐶𝑙𝑜𝑠𝑒𝑑 𝑆𝑒𝑡𝑠 𝑖𝑛 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐  

𝐹𝑢𝑧𝑧𝑦 𝑇𝑜𝑝𝑜𝑙𝑜𝑔𝑦(𝑆𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑). 
17) 𝐵. 𝑇𝑟𝑖𝑝𝑎𝑡ℎ𝑦 , 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝐹𝑢𝑧𝑧𝑦 𝑀𝑒𝑡𝑟𝑖𝑐 𝑆𝑝𝑎𝑐𝑒𝑠 . 𝑁𝑜𝑡𝑒𝑠 𝑜𝑛 𝐼𝐹𝑆 𝑉𝑜𝑙. 5, (1999), 𝑁𝑂. 2. 
18) 𝑁. 𝑇𝑢𝑟𝑛𝑎𝑙𝑖 𝑎𝑛𝑑 𝐷 . 𝐶𝑜𝑘𝑒𝑟, 𝐹𝑢𝑧𝑧𝑦 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑𝑛𝑒𝑠𝑠 𝑖𝑛 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝐹𝑢𝑧𝑧𝑦 𝑇𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  
𝑆𝑝𝑎𝑐𝑒𝑠 . 𝐹𝑢𝑧𝑧𝑦 𝑆𝑒𝑡𝑠 𝐴𝑛𝑑 𝑆𝑦𝑠𝑡𝑒𝑚𝑠 116(2000)(3), 369 − 375. 
19)𝐴. 𝐴. 𝑆𝑎𝑙𝑎𝑚𝑎 𝑎𝑛𝑑 𝐴𝑙. 𝐵𝑙𝑜𝑤𝑖 , 𝐼𝑛𝑡𝑢𝑖𝑡𝑖𝑜𝑛𝑖𝑠𝑡𝑖𝑐 𝐹𝑢𝑧𝑧𝑦 𝐼𝑑𝑒𝑎𝑙 𝑇𝑜𝑝𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑆𝑝𝑎𝑐𝑒𝑠 𝐽𝑜𝑢𝑟𝑛𝑎𝑙 
 𝑎𝑑𝑣𝑎𝑛𝑐𝑒𝑠 𝑖𝑛 𝐹𝑢𝑧𝑧𝑦   
𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠 (𝐴𝐹𝑀). 𝑉𝑜𝑙𝑢𝑚𝑒 7𝑛𝑜. 1(2012), 𝑝𝑝. 51 − 60. 
20) 𝐿. 𝐴. 𝑍𝑎𝑑𝑒ℎ, 𝐹𝑢𝑧𝑧𝑦 𝑆𝑒𝑡𝑠, 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝐶𝑜𝑛𝑡𝑟𝑜𝑙, 18(1965), 338 − 353.  
 


