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Abstract:  
In this paper we apply the concept of rough intuitionistic fuzzy set in ᴦ-semigoup and discuss some of 

its properties. We introduce the notion of rough intuitionistic fuzzy left (right, two-sided,bi-,(1,2)-) ideals in ᴦ-

semigoup and give some properties of such ideals.  

Index Terms: Rough Intuitionistic Fuzzy Set, Rough Intuitionistic Fuzzy Left (Right, Two-Sided, 

Bi-, (1,2) Ideals, Rough Intuitionistic Fuzzy Bi-Ideal, Rough Intuitionistic Fuzzy (1,2) ideal.  
1. Introduction: 

Uncertainty is present in many real life situations due to imprecise or incomplete knowledge, 

usually the concept of information system is used to represent knowledge and this representation has 

many applications in artificial intelligence and determining. The uncertainty in studying information 

systems is characterized by a boundary or uncertain region, which for all of its elements if it is non-

empty, we cannot certainly decide whether it belongs or does not belong to a concept. This kind of 

uncertainity is not avoidable in many applications, so the research community proposed several tools 

to handle them such as theory of fuzzy sets by Zadeh [13, 14] theory of rough sets by Pawlak [7-9]. 

W.J.Liu [6] studied fuzzy invarient Subgroups and fuzzy ideals In 1986 Atanassov[1] presented the 

intuitionistic fuzzy sets as a generalization of fuzzy sets[9]. K.H. Kim et. al [4] introduced fuzzy 

ideals of semigroups. The algebraic approach of rough set was studeied in [5, 10]. Thillaigovindan et. 

al [11,12]  discussed rough ideals in Γ-semigroup. D.Dubois et.al.,[2]., introduced rough fuzzy sets. The 

rough intuitionistic fuzzy ideals was introduced by Jayanta Ghosh et.al.,[3] in semigroups. In this 

paper we substitute Γ-semigroup instead of the universe in Pawlak approximation space and define 

lower and upper approximation of an intuitionistic fuzzy set in Γ-semigroup and also discuss some 

important properties. We define rough intuitionistic fuzzy left (right, two-sided, bi-, (1,2)-) ideals in 

Γ-semigroup and verify its some basic properties. 

2. Preliminaries: 

              This section contains some basic definitions which will be needed in the sequal. In this 

paper, unless otherwise stated explicitly M always denote a -semigroup with idendity. 

Definition 2.1: [7] Let (U,R) be an approximation space where U is the non-empty universe , R is an 

equivalence relation and let X be any nonempty subset of U. Then the sets  

     R∗(𝑋) =  𝑥 ∈ 𝑈/[𝑥]𝑅 ⊆ 𝑋  and R∗(𝑋) =  𝑥 ∈ 𝑈/[𝑥]𝑅 ∩ 𝑋 ≠ 𝜙  are respectively called the lower and 

upper approximation of the set X with respect to R where [𝑥]𝑅denotes the equivalence class containing the 

element 𝑥 ∈ 𝑋 with respect to R. X is called R-definable if R∗ 𝑋 = R∗(𝑋), in the opposite case , i.e., if 

R∗(𝑋) ≠ R∗(𝑋) then X is called rough set with respect to R.   

Definition 2.2: [1] An intuitionistic fuzzy set (briefly IFS), A in a nonempty set X is an object 

having the form,  𝐴 =   𝑥, 𝜇𝐴 𝑥 , 𝜈𝐴(𝑥) | 𝑥 ∈ 𝑋   where the functions 𝜇𝐴 : 𝑋 → [0,1] and 𝜈𝐴 : 𝑋 → [0,1] 
denote the degree of membership and dgree of non membership of the element 𝑥 ∈ 𝑋 to A, 

respectively and satisfy 0 ≤ 𝜇𝐴 𝑥 + 𝜈𝐴(𝑥) ≤ 1 for all 𝑥 ∈ 𝑋. The family of all IFS in X is denoted 

by ℐℱ𝒮(𝑥). 

Definition 2.3: [1] If 𝐴 = (𝜇𝐴 , 𝜈𝐴)  and 𝐵 = (𝜇𝐵 , 𝜈𝐵) are any two ℐℱ𝒮  in X then  

1. 𝐴 ⊆ 𝐵 ⇔ 𝜇𝐴(𝑥) ≤ 𝜇𝐵 𝑥  and 𝜈𝐴 𝑥 ≥ 𝜈𝐵 𝑥 ∀𝑥 ∈ 𝑋. 
2. 𝐴 = 𝐵 ⇔ 𝜇𝐴 𝑥 = 𝜇𝐵 𝑥  and 𝜈𝐴 𝑥 = 𝜈𝐵 𝑥 ∀𝑥 ∈ 𝑋. 

3. 𝐴𝑐 = (𝜇𝐴 , 𝜈𝐴) 

4. 𝐴 ∩ 𝐵 =  𝜇𝐴 ∩ 𝜇𝐵 , 𝜈𝐴 ∪ 𝜈𝐵   for all 𝑥 ∈ 𝑋 

 𝜇𝐴 ∩ 𝜇𝐵  𝑥 = 𝜇𝐴(𝑥) ∧ 𝜇𝐵(𝑥) and  𝜈𝐴 ∩ 𝜈𝐵  𝑥 = 𝜈𝐴(𝑥) ∧ 𝜈𝐵(𝑥) 

5. 𝐴 ∪ 𝐵 =  𝜇𝐴 ∪ 𝜇𝐵 , 𝜈𝐴 ∩ 𝜈𝐵   for all 𝑥 ∈ 𝑋 

                     𝜇𝐴 ∪ 𝜇𝐵  𝑥 = 𝜇𝐴(𝑥) ∨ 𝜇𝐵(𝑥) and  

                            𝜈𝐴 ∩ 𝜈𝐵  𝑥 = 𝜈𝐴(𝑥) ∧ 𝜈𝐵(𝑥) 

Definition 2.4: [1] Let 𝐿 = (𝜇𝐿 , 𝜈𝐿)  and 𝑅 = (𝜇𝑅 , 𝜈𝑅)  are any two ℐℱ𝒮 of M. Then the composition 

𝐿 ∘ 𝑅 is defined by 𝐿 ∘ 𝑅 = (𝜇𝐿 ∘ 𝜇𝐿 , 𝜈𝑅 ∘ 𝜈𝑅)  where for all 𝑥 ∈ 𝑀  

      𝜇𝐿 ∘ 𝜇𝑅  𝑥 =  [𝜇𝐿(𝑦) ∧ 𝜇𝑅(𝑧)]𝑥=𝑦𝛾𝑧  

        𝜈𝐿 ∘ 𝜈𝑅  𝑥 =  [𝜈𝐿(𝑦) ∨ 𝜈𝑅(𝑧)]𝑥=𝑦𝛾𝑧  

Definition 2.5: [4] An ℐℱ𝒮 𝐿 = (𝜇𝐿 , 𝜈𝐿)of M is called an intuitionistic fuzzy ᴦ-semigroup of M if for all 
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𝑥, 𝑦 ∈ 𝑀 and ∈ ᴦ , 𝜇𝐿(𝑥𝛾𝑦) ≥ 𝜇𝐿(𝑥) ∧ 𝜇𝐿(𝑦) and  𝜈𝐿(𝑥𝛾𝑦) ≥ 𝜈𝐿(𝑥) ∧ 𝜈𝐿(𝑦).       

Definition 2.6: [4] An ℐℱ𝒮 𝐼 = (𝜇𝐼 , 𝜈𝐼)of M is called an intuitionistic fuzzy left ideal of M if for all 𝑥, 𝑦 ∈ 𝑀 

and ∈ ᴦ , 𝜇𝐼(𝑥𝛾𝑦) ≥ 𝜇𝐼(𝑦) and  𝜈𝐼(𝑥𝛾𝑦) ≤ 𝜈𝐼(𝑦).  

 Definition 2.7: [4] An ℐℱ𝒮 𝐼 = (𝜇𝐼 , 𝜈𝐼) of M is called an intuitionistic fuzzy right ideal of M if for all  𝑥, 𝑦 ∈
𝑀 and ∈ ᴦ , 𝜇𝐼(𝑥𝛾𝑦) ≥ 𝜇𝐼(𝑥) and  𝜈𝐼(𝑥𝛾𝑦) ≤ 𝜈𝐼(𝑥).       

Definition 2.8: [4] An ℐℱ𝒮 𝐿 = (𝜇𝐿 , 𝜈𝐿)of M is called an intuitionistic fuzzy two sided ideal of M if for all 

𝑥, 𝑦 ∈ 𝑀 and ∈ ᴦ , 𝜇𝐼(𝑥𝛾𝑦) ≥ 𝜇𝐼(𝑥) ∨ 𝜇𝐼(𝑦) and  𝜈𝐼(𝑥𝛾𝑦) ≤ 𝜈𝐼(𝑥) ∧ 𝜈𝐼(𝑦).     

Definition 2.9: [4]  An intuitionistic fuzzy subsemigoup  𝐼 = (𝜇𝐼 , 𝜈𝐼)of M is called an intuitionistic fuzzy bi-

ideal of M if for all 𝑥, 𝑦, 𝑧, 𝑤 ∈ 𝑀 and 𝛼, 𝛽, 𝛾 ∈ ᴦ , 𝜇𝐼(𝑥𝛼𝑤𝛽𝑦) ≥ 𝜇𝐼(𝑥) ∨ 𝜇𝐼(𝑦)    and 𝜈𝐼(𝑥𝛼𝑤𝛽𝑦) ≤ 𝜈𝐼(𝑥) ∧
𝜈𝐼(𝑦) .    

Definition 2.10: [4] An intuitionistic fuzzy subsemigoup  𝐼 = (𝜇𝐼 , 𝜈𝐼)of M is called an intuitionistic  fuzzy 

(1,2)-ideal of M if for all 𝑥, 𝑦, 𝑤 ∈ 𝑀 and 𝛼, 𝛽 ∈ ᴦ, 𝜇𝐼(𝑥𝛼𝑤𝛽(𝑦𝛾𝑧)) ≥ 𝜇𝐼(𝑥) ∧ 𝜇𝐼(𝑦) ∧  𝜇𝐼(𝑦)  and  

𝜈𝐼(𝑥𝛼𝑤𝛽(𝑦𝛾𝑧)) ≤ 𝜈𝐼(𝑥) ∨ 𝜈𝐼(𝑦) ∨ 𝜈𝐼(𝑦).     

3. Rough Intuitionistic Fuzzy Subsets (Rifs) in a Γ-Semigroup:  

Let 𝜃 be a congruence relation on M, ie., 𝜃 is an equivalence relation on M such that 

 𝑎, 𝑏 ∈ 𝜃 ⇒ (𝑎𝛾𝑥, 𝑏𝛾𝑥) ∈ 𝜃 and (𝑥𝛾𝑎, 𝑥𝛾𝑏) ∈ 𝜃 ∀𝑥 ∈ 𝑀. 
We denote the 𝜃-congruence class containing the element 𝑎 ∈ 𝑀 by  𝑎 𝜃 . For a congruence relation 𝜃 

on M,  

We have  𝑎 𝜃𝛤 𝑏 𝜃 ⊆  𝑎𝛤𝑏 𝜃∀𝑎, 𝑏 ∈ 𝑀. A congruence relation 𝜃 on Mis called complete if 
 𝑎 𝜃𝛤 𝑏 𝜃 =   𝑎𝛤𝑏 𝜃  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑎, 𝑏 ∈ 𝑀. 

Let 𝐿 = (𝜇𝐿 , 𝜈𝐿) be an ℐℱ𝒮 of M.  

Then the ℐℱ𝒮,  𝜃∗ 𝐿 = (𝜃∗ 𝜇𝐿 , 𝜃∗ 𝜈𝐿 ) and 𝜃∗ 𝐿 = (𝜃∗ 𝜇𝐿 , 𝜃∗ 𝜈𝐿 ) are respectively called 𝜃-lower 

and 𝜃-upper approximation of the ℐℱ𝒮 𝐿 = (𝜇𝐿 , 𝜈𝐿) where ∀𝑥 ∈ 𝑀, 

𝜃∗ 𝜇𝐿  𝑥 = ∧
𝑎∈[𝑥]𝜃

𝜇𝐿 𝑎 ,     𝜃∗(𝜈𝐿)(𝑥) = ∨
𝑎∈[𝑥]𝜃

𝜈𝐿(𝑎) and 

𝜃∗(𝜇𝐿)(𝑥) = ∨
𝑎∈[𝑥]𝜃

𝜇𝐿(𝑎)  , 𝜃∗(𝜈𝐿)(𝑥) = ∧
𝑎∈[𝑥]𝜃

𝜈𝐿 𝑎  for an 

 ℐℱ𝒮 𝐿 = (𝜇𝐿 , 𝜈𝐿) of M. 𝜃 𝐿 = (𝜃∗ 𝐿 , 𝜃∗ 𝐿 ) is called rough intuitionistic fuzzy set with respect to 𝜃 if  

    𝜃∗ 𝐿 ≠ 𝜃∗ 𝐿  

Note:  𝜃∗ 𝜇𝐿  𝑥 + 𝜃∗ 𝜈𝐿  𝑥 = ∧
𝑎∈[𝑥]𝜃

𝜇𝐿 𝑎 + ∨
𝑎∈[𝑥]𝜃

𝜈𝐿 𝑎 ≤ ∧
𝑎∈[𝑥]𝜃

𝜇𝐿 𝑎 + ∨
𝑎∈[𝑥]𝜃

 1 − 𝜇𝐿 𝑎   

 

                                                    = ∧
𝑎∈[𝑥]𝜃

𝜇𝐿 𝑎 + 1 − ∧
𝑎∈[𝑥]𝜃

𝜇𝐿 𝑎 = 1  

Similarly   𝜃∗ 𝜇𝐿  𝑥 + 𝜃∗(𝜈𝐿)(𝑥) ≤ 1 for all 𝑥 ∈ 𝑀. This justify that 𝜃∗ 𝐿 = (𝜃∗ 𝜇𝐿 , 𝜃∗ 𝜈𝐿 ) and 

 𝜃∗ 𝐿 =  𝜃∗ 𝜇𝐿 , 𝜃∗ 𝜈𝐿   are ℐℱ𝒮 of M. 

Theorem 3.2:        

Let  θ  and φ be two congruence relation of M. If  L = (μL , νL)R = (μR , νR ) are any two ℐℱ𝒮 of M, 

then the following hold: 

 𝜃∗ L ⊆ L ⊆ 𝜃∗ L  
 𝜃∗(𝜃∗ L = 𝜃∗(L)) 

 𝜃∗ 𝜃∗ 𝐿  = 𝜃∗ 𝐿  

 𝜃∗ 𝜃∗ 𝐿  = 𝜃∗ L      

 𝜃∗ 𝜃
∗ L  = 𝜃∗(𝐿)     

 (𝜃∗(𝐿𝑐))𝑐= 𝜃∗(L)  

  (𝜃∗(𝐿𝑐))𝑐 = 𝜃∗(𝐿) 

  𝜃∗ L ∩ R = 𝜃∗(L) ∩ 𝜃∗(R)  

 𝜃∗ L ∩ R = 𝜃∗(L) ∩ 𝜃∗(R) 

  𝜃∗ L ∪ R = 𝜃∗(L) ∪ 𝜃∗(R) 

  𝜃∗ L ∪ R ⊇ 𝜃∗(L) ∪ 𝜃∗(R)  

  𝐿 ⊆ 𝑅 ⇒ 𝜃∗(L) ⊆ 𝜃∗(R)  

 𝐿 ⊆ 𝑅 ⇒ 𝜃∗(L) ⊆ 𝜃∗(R)  

 𝜃 ⊆ 𝜑 ⇒ 𝜃∗ L ⊇ 𝜑∗(L)  

 𝜃 ⊆ 𝜑 ⇒ 𝜃∗ L ⊆ 𝜑∗(L) 

Proof: 

This is easily obtained from Definition 2.3 and definition of lower and upper approximation of an 

intuitionistic fuzzy set.   

Theorem 3.3: 

Let θ  be a congruence relation of M. If A and B are any two  ℐℱ𝒮 of M, then θ∗ L ∘ θ∗ R ⊆
θ∗ L ∘ R .  
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Proof:   

Let 𝐿 =  𝜇𝐿 , 𝜈𝐿 , 𝑅 = (𝜇𝑅 , 𝜈𝑅) be any two ℐℱ𝒮 of M. Then 

𝜃∗ 𝐿 ∘ 𝜃∗ 𝑅 = (𝜃∗ 𝜇𝐿 ∘ 𝜃
∗ 𝜇𝑅 , 𝜃∗(𝜈𝐿) ∘ 𝜃∗(𝜈𝑅)) and 𝜃∗ 𝐿 ∘ 𝑅 = (𝜃∗ 𝜇𝐿 ∘ 𝜇𝑅 , 𝜃∗ 𝜈𝐿 ∘ 𝜈𝑅 . 

To show  𝜃∗ 𝐿 ∘ 𝜃∗ 𝑅 ⊆ 𝜃∗ 𝐿 ∘ 𝑅 , we have to prove that for all ∈ 𝑀 . 

(𝜃∗ 𝜇𝐿 ∘ 𝜃
∗ 𝜇𝑅 )(x) ≤ 𝜃∗(𝜇𝐿 ∘ 𝜇𝑅)(x) and  (𝜃∗ 𝜈𝐿 ∘ 𝜃

∗ 𝜈𝑅 (x) ≤ 𝜃∗(𝜈𝐿 ∘ 𝜈𝑅)(x). 

Now for all 𝑥 ∈ 𝑀 

   (𝜃∗ 𝜇𝐿 ∘ 𝜃
∗ 𝜇𝑅 ) x =   [𝜃∗ 𝜇𝐿  y ∧ 𝜃∗ 𝜇𝑅  z ]x=yγz  

                                           =     𝜇𝐿 𝑎 𝑎∈[𝑦]𝜃
 ∧   𝜇𝑅 𝑏 𝑏∈[𝑧]𝜃

  x=yγz  

                                           =     𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝑎∈[𝑦]𝜃 ,𝑏∈[𝑧]𝜃
 x=yγz   

                                           ≤     𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝑎𝛾𝑏 ∈[𝑦𝛾𝑧 ]𝜃
 x=yγz , since 𝑎𝛾𝑏 ∈ [𝑦]𝜃𝛤[𝑧]𝜃 ⊆ [𝑦𝛤𝑧]𝜃   

                                           =   𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝑎𝛾𝑏 ∈[𝑥]𝜃
, since x = yγz 

                                           =   𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝛼∈[𝑥]𝜃 ,𝛼=𝑎𝛾𝑏  

                                           =    𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝛼=𝑎𝛾𝑏𝛼∈[𝑥]𝜃
 

                                           =   𝜇𝐿 ∘ 𝜇𝑅 (𝛼)𝛼∈[𝑥]𝜃
 

                                           = 𝜃∗ 𝜇𝐿 ∘ 𝜇𝑅 (𝑥) 

Again, 

(𝜃∗ 𝜈𝐿 ∘ 𝜃
∗ 𝜈𝑅 ) x =   𝜃∗ 𝜈𝐿 (y) ∨ 𝜃∗(𝜈𝑅)(z) x=yγz   

                                     =     𝜈𝐿 𝑎 𝑎∈[𝑦]𝜃
 ∨   𝜈𝑅 𝑏 𝑏∈[𝑧]𝜃

  x=yγz  

                                     =     𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  𝑎∈[𝑦]𝜃 ,𝑏∈[𝑧]𝜃
 x=yγz  

                                     ≥     𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  𝑎𝛾𝑏 ∈[𝑦𝛾𝑧 ]𝜃
 x=yγz , since 𝑎𝛾𝑏 ∈ [𝑦]𝜃𝛤[𝑧]𝜃 ⊆ [𝑦𝛤𝑧]𝜃   

                                     =   𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  ,𝑎𝛾𝑏 ∈[𝑥]𝜃
  since x = yγz   

                                     =   𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  𝛼∈[𝑥]𝜃 ,𝛼=𝑎𝛾𝑏   

                                     =    𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  𝛼=𝑎𝛾𝑏𝛼∈[𝑥]𝜃
 

                                     =   𝜈𝐿 ∘ 𝜈𝑅 (𝛼)𝛼∈[𝑥]𝜃
= 𝜃∗(𝜈𝐿 ∘ 𝜈𝑅) 

Thus we have 𝜃∗ 𝐿 ∘ 𝜃∗ 𝑅 ⊆ 𝜃∗ 𝐿 ∘ 𝑅 . 
Theorem 3.4:  

Let  θ  be a congruence relation of M. If A and B are any two  ℐℱ𝒮 of M, then θ∗ L ∘ θ∗ R ⊆
θ∗ L ∘ R . 
Proof:   

Since 𝜃 is complete congruence relation on M,  𝑎 𝜃𝛤 𝑏 𝜃 =   𝑎𝛤𝑏 𝜃  𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑎, 𝑏 ∈ 𝑀. 

 Let 𝐿 =  𝜇𝐿 , 𝜈𝐿 , 𝑅 = (𝜇𝑅 , 𝜈𝑅) be any two ℐℱ𝒮 of M. Then 

 𝜃∗ 𝐿 ∘ 𝜃∗ 𝑅 = (𝜃∗ 𝜇𝐿 ∘ 𝜃∗ 𝜇𝑅 , 𝜃∗(𝜈𝐿) ∘ 𝜃∗(𝜈𝑅)) and 𝜃∗ 𝐿 ∘ 𝑅 = (𝜃∗ 𝜇𝐿 ∘ 𝜇𝑅 , 𝜃∗ 𝜈𝐿 ∘ 𝜈𝑅 . 
To show  𝜃∗ 𝐿 ∘ 𝜃∗ 𝑅 ⊆ 𝜃∗ 𝐿 ∘ 𝑅 . 
We have to prove that  for all 𝑥 ∈ 𝑀 

   (𝜃∗ 𝜇𝐿 ∘ 𝜃
∗ 𝜇𝑅 ) x =   [𝜃∗ 𝜇𝐿  y ∧ 𝜃∗ 𝜇𝑅  z ]x=yγz  

                                           =     𝜇𝐿 𝑎 𝑎∈[𝑦]𝜃
 ∧   𝜇𝑅 𝑏 𝑏∈[𝑧]𝜃

  x=yγz  

                                           =     𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝑎∈[𝑦]𝜃 ,𝑏∈[𝑧]𝜃
 x=yγz   

                                           ≤     𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝑎𝛾𝑏 ∈[𝑦𝛾𝑧 ]𝜃
 x=yγz , since 𝑎𝛾𝑏 ∈ [𝑦]𝜃𝛤[𝑧]𝜃 ⊆ [𝑦𝛤𝑧]𝜃   

                                           =   𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝑎𝛾𝑏 ∈[𝑥]𝜃
, since x = yγz 

                                           =   𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝛼∈[𝑥]𝜃 ,𝛼=𝑎𝛾𝑏  

                                           =    𝜇𝐿 𝑎 ∧ 𝜇𝑅 𝑏  𝛼=𝑎𝛾𝑏𝛼∈[𝑥]𝜃
 

                                           =   𝜇𝐿 ∘ 𝜇𝑅 (𝛼)𝛼∈[𝑥]𝜃
 

                                           = 𝜃∗ 𝜇𝐿 ∘ 𝜇𝑅 (𝑥) 

Again, 

(𝜃∗ 𝜈𝐿 ∘ 𝜃∗ 𝜈𝑅 ) x =   𝜃∗ 𝜈𝐿 (y) ∨ 𝜃∗(𝜈𝑅)(z) x=yγz   

                                     =     𝜈𝐿 𝑎 𝑎∈[𝑦]𝜃
 ∨   𝜈𝑅 𝑏 𝑏∈[𝑧]𝜃

  x=yγz  

                                     =     𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  𝑎∈[𝑦]𝜃 ,𝑏∈[𝑧]𝜃
 x=yγz  

                                     ≥     𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  𝑎𝛾𝑏 ∈[𝑦𝛾𝑧 ]𝜃
 x=yγz , since 𝑎𝛾𝑏 ∈ [𝑦]𝜃𝛤[𝑧]𝜃 ⊆ [𝑦𝛤𝑧]𝜃   

                                     =   𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  ,𝑎𝛾𝑏 ∈[𝑥]𝜃
  since x = yγz   

                                     =   𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  𝛼∈[𝑥]𝜃 ,𝛼=𝑎𝛾𝑏   

                                     =    𝜈𝐿 𝑎 ∨ 𝜈𝑅 𝑏  𝛼=𝑎𝛾𝑏𝛼∈[𝑥]𝜃
 

                                     =   𝜈 𝐿 ∘ 𝜈 𝑅  (𝛼 )𝛼 ∈[𝑥 ]𝜃 = 𝜃 ∗(𝜈 𝐿 ∘ 𝜈 𝑅 ) 

Thus we have 𝜃 ∗ 𝐿  ∘ 𝜃 ∗ 𝑅  ⊆ 𝜃 ∗ 𝐿 ∘ 𝑅  . 
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Theorem 3.5: 

Let  θ  and φ be two congruence relation of M. If L is an  ℐℱ𝒮 of M then  θ ∩ φ ∗(L) ⊆ θ∗ L ∩
φ∗ L . 

Proof:  

It is easily to observe that 𝜃 ∩ 𝜑 is also a congruence relation of M and it is also clear that 𝜃 ∩
𝜑 ⊆ 𝜃 and  𝜃 ∩ 𝜑 ⊆ 𝜑. Let 𝐴 =  𝜇𝐿 , 𝜈𝐿  be an ℐℱ𝒮of M. Then by using Theorem 3.2(15), we obtain  

(𝜃 ∩ 𝜑)∗ 𝐿 ⊆ 𝜃∗ 𝐿  and  (𝜃 ∩ 𝜑)∗ 𝐿 ⊆ 𝜑∗ 𝐿 . Therefore, using definition 2.3(1),(4) ,we have 

(𝜃 ∩ 𝜑)∗ 𝐿 ⊆ 𝜃∗ 𝐿 ∩ 𝜑∗ 𝐿 . 
Theorem 3.6: 

Let  𝜃  and 𝜑 be two congruence relation of M. If L is an  ℐℱ𝒮 of M then 𝜃 ∩ 𝜑 ∗(𝐿) ⊆ 𝜃∗ 𝐿 ∩
𝜑∗ 𝐿 . 

Proof:  

It is easily to observe that 𝜃 ∩ 𝜑 is also a congruence relation of M and it is also clear that 

 𝜃 ∩ 𝜑 ⊆ 𝜃 and  𝜃 ∩ 𝜑 ⊆ 𝜑. Let 𝐿 =  𝜇𝐿 , 𝜈𝐿  be an ℐℱ𝒮of M.  

Then by using Theorem 3.2(14),we obtain  

 𝜃 ∩ 𝜑 ∗ 𝐿 𝜃∗ 𝐿  and   𝜃 ∩ 𝜑 ∗ 𝐿 𝜑∗ 𝐿 . Therefore, using definition 2.3(1),(5) ,we have 

 𝜃 ∩ 𝜑 ∗ 𝐿 𝜃∗ 𝐿 ∪ 𝜑∗ 𝐿  

4. Rough Intuitionistic Fuzzy Ideals (Rifi) in a Γ-Semigroup: 

Definition 4.1: Let 𝜃 be a congruence relation on M. An ℐℱ𝒮 L of M is called an upper (lower) rough 

intuitionistic fuzzy sub Γ-semigroup of M if  𝜃∗ 𝐿 (𝜃∗ 𝐿 ) is an intuitionistic fuzzy sub Γ-semigroup of M. L is 

called a rough intuitionistic fuzzy sub Γ-semigroup of M if both 𝜃∗ 𝐿  and 𝜃∗ 𝐿  are both intuitionistic fuzzy 

sub Γ-semigroup of M. 

Definition 4.2: Let 𝜃 be a congruence relation on M. An ℐℱ𝒮 I of M is called an upper (lower) rough 

intuitionistic fuzzy left (right, two-sided)-ideal of M if  𝜃∗ 𝐼 (𝜃∗ 𝐼 ) is an intuitionistic fuzzy left(right, two-

sided)-ideal of M. 

Definition 4.3: Let 𝜃 be a congruence relation on M. An ℐℱ𝒮 B of M is called an upper (lower) rough 

intuitionistic fuzzy bi-ideal of M if  𝜃∗ 𝐵 (𝜃∗ 𝐵 ) is an intuitionistic fuzzy bi-ideal of M. 

Definition 4.4: Let 𝜃 be a congruence relation on M. An ℐℱ𝒮 I of M is called an upper (lower) rough 

intuitionistic fuzzy (1,2)-ideal of M if  𝜃∗ 𝐵 (𝜃∗ 𝐵 ) is an intuitionistic fuzzy (1,2)-ideal of M.  

Definition 4.5: Let 𝜃 be a congruence relation on M. An ℐℱ𝒮 I of M is called an rough intuitionistic fuzzy left 

(right, two-sided, bi-(1,2)-)ideal of M if  𝜃∗ 𝐼 𝑎𝑛𝑑  𝜃∗ 𝐼 ) are both intuitionistic fuzzy left (right,two-sided,bi- 

(1,2)-) ideal of M. 

Theorem 4.6: 

Let θ be a congruence relation on M. If I is an intuitionistic fuzzy sub Γ-semigroup of M, then  

 I is an upper rough intuitionistic fuzzy sub Γ-semigroup of M.  

 If  θ is complete,then I is lower rough intuitionistic fuzzy sub Γ-semigroup of M. 

Proof:  

Since 𝜃 is a congruence relation on M.  𝑎 𝜃𝛤 𝑏 𝜃 ⊆  𝑎𝛤𝑏 𝜃∀𝑎, 𝑏 ∈ 𝑀. 
(i) Let  𝐼 =  𝜇𝐼 , 𝜈𝐼  be an rough intuitionistic fuzzy sub Γ-semigroup of M and 𝑥, 𝑦 ∈ 𝑀and 𝛾 ∈ Γ. Now 

𝜃∗ 𝐼 = (𝜃∗ 𝜇𝐼 , 𝜃∗ 𝜈𝐼 ). Then 

           𝜃∗ 𝜇𝐼  𝑥𝛾𝑦 =  𝜇𝐼(𝑧)𝑧∈[𝑥𝛾𝑦 ]𝜃
     

                           ≥  𝜇𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
     

                                =  𝜇𝐼(𝑎𝛾𝑏)𝑎𝛾𝑏 ∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                                ≥   𝜇𝐼(𝑎) ∧ 𝜇𝐼(𝑏) 𝑎∈[𝑥]𝜃 ,𝑏∈[𝑦]𝜃
 

                                =  𝜇𝐼(𝑎)𝑎∈[𝑥]𝜃
∧  𝜇𝐼(𝑏)𝑏∈[𝑦]𝜃

 

                                = 𝜃∗ 𝜇𝐼 (𝑥) ∧ 𝜃∗ 𝜇𝐼 (𝑦). 

        𝜃∗ 𝜈𝐼  𝑥𝛾𝑦 =  𝜈𝐼(𝑧)𝑧∈[𝑥𝛾𝑦 ]𝜃
 

                               ≤  𝜈𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                               =  𝜈𝐼(𝑎𝛾𝑏)𝑎𝛾𝑏 ∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                               ≤   𝜈𝐼(𝑎) ∨ 𝜈𝐼(𝑏) 𝑎∈[𝑥]𝜃 ,𝑏∈[𝑦]𝜃
 

                               =  𝜈𝐼(𝑎)𝑎∈[𝑥]𝜃
∨  𝜈𝐼(𝑏)𝑏∈[𝑦]𝜃

 

                               = 𝜃∗ 𝜈𝐼  𝑥 ∨ 𝜃∗ 𝜈𝐼  𝑦  

(ii) Since 𝜃 is a complete congruence relation on M,  𝑎 𝜃𝛤 𝑏 𝜃 =  𝑎𝛤𝑏 𝜃∀𝑎, 𝑏 ∈ 𝑀. Let  𝐼 =  𝜇𝐼 , 𝜈𝐼  be an 

rough intuitionistic fuzzy sub Γ-semigroup of M and 𝑥, 𝑦 ∈ 𝑀. Now 𝜃∗ 𝐼 = (𝜃∗ 𝜇𝐼 , 𝜃∗ 𝜈𝐼 ). Then 

         𝜃∗ 𝜇𝐼  𝑥𝛾𝑦 =  𝜇𝐼(𝑧)𝑧∈[𝑥𝛾𝑦 ]𝜃
 

                                  =  𝜇𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                              =  𝜇𝐼(𝑎𝛾𝑏)𝑎𝛾𝑏 ∈[𝑥]𝜃𝛾[𝑦]𝜃
 



International Journal of Applied and Advanced Scientific Research (IJAASR) 

Impact Factor: 5.255, ISSN (Online): 2456 - 3080 

(www.dvpublication.com) Volume I, Issue I, 2016 

258 
 

                               ≥  𝜇𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
                               

                               =  𝜇𝐼(𝑎)𝑎∈[𝑥]𝜃
∨  𝜇𝐼(𝑏)𝑏∈[𝑦]𝜃

 

                               = 𝜃∗ 𝜇𝐼  𝑥 ∧ 𝜃∗ 𝜇𝐼  𝑦  

             𝜃∗ 𝜈𝐼  𝑥𝛾𝑦 =  𝜈𝐼(𝑧)𝑧∈[𝑥𝛾𝑦 ]𝜃
     

                           =  𝜈𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
     

                                =  𝜈𝐼(𝑎𝛾𝑏)𝑎𝛾𝑏 ∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                                ≤   𝜈𝐼(𝑎) ∨ 𝜈𝐼(𝑏) 𝑎∈[𝑥]𝜃 ,𝑏∈[𝑦]𝜃
 

                                =  𝜈𝐼(𝑎)𝑎∈[𝑥]𝜃
∨  𝜈𝐼(𝑏)𝑏∈[𝑦]𝜃

 

                                = 𝜃∗ 𝜈𝐼 (𝑥) ∨ 𝜃∗ 𝜈𝐼 (𝑦). 

      This shows that 𝜃∗(I) is an intuitionistic fuzzy sub Γ-semigroup of M. 

Theorem 4.7: 

Let θ be a congruence relation on M. If I is an intuitionistic fuzzy left (right,two-sided)ideal of M,  

Then  

 I is an upper rough intuitionistic fuzzy left (right,two-sided) ideal of M. 

 If  θ is complete, then I is lower rough intuitionistic fuzzy left (right, two-sided) ideal of M. 

Proof:  

 Let   𝐼 =  𝜇𝐼 , 𝜈𝐼  be an rough intuitionistic fuzzy left ideal of M  𝑥, 𝑦 ∈ 𝑀and  𝛾 ∈ Γ.   
(i) Now 𝜃∗ 𝐼 = (𝜃∗ 𝜇𝐼 , 𝜃∗ 𝜈𝐼 ). Then 

           𝜃∗ 𝜇𝐼  𝑥𝛾𝑦 =  𝜇𝐼(𝑧)𝑧∈[𝑥𝛾𝑦 ]𝜃
     

                           ≥  𝜇𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
     

                                =  𝜇𝐼(𝑎𝛾𝑏)𝑎𝛾𝑏 ∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                                ≥  𝜇𝐼(𝑏)𝑎∈[𝑥]𝜃 ,𝑏∈[𝑦]𝜃
 

                                =  𝜇𝐼(𝑏)𝑏∈[𝑦]𝜃
 

                                = 𝜃∗ 𝜇𝐼 (𝑦). 

        𝜃∗ 𝜈𝐼  𝑥𝛾𝑦 =  𝜈𝐼(𝑧)𝑧∈[𝑥𝛾𝑦 ]𝜃
 

                               ≤  𝜈𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                               =  𝜈𝐼(𝑎𝛾𝑏)𝑎𝛾𝑏 ∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                               ≤  𝜈𝐼(𝑏)𝑎∈[𝑥]𝜃 ,𝑏∈[𝑦]𝜃
 

                               =  𝜈𝐼(𝑏)𝑏∈[𝑦]𝜃
 

                               = 𝜃∗ 𝜈𝐼  𝑦  

This shows that 𝜃∗ 𝐼  is an intuitionistic fuzzy left ideal of M. Therefore I is an upper rough intuitionistic fuzzy 

left ideal of M. Similarly we can prove the other cases. 

(ii) Since 𝜃 is a complete congruence relation on M,  𝑎 𝜃𝛤 𝑏 𝜃 =  𝑎𝛤𝑏 𝜃∀𝑎, 𝑏 ∈ 𝑀. Now 𝜃∗ 𝐼 =
(𝜃∗ 𝜇𝐼 , 𝜃∗ 𝜈𝐼 ). Then 

         𝜃∗ 𝜇𝐼  𝑥𝛾𝑦 =  𝜇𝐼(𝑧)𝑧∈[𝑥𝛾𝑦 ]𝜃
 

                                  =  𝜇𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                              =  𝜇𝐼(𝑎𝛾𝑏)𝑎𝛾𝑏 ∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                               ≥  𝜇𝐼(𝑏)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
                               

                               =  𝜇𝐼(𝑏)𝑏∈[𝑦]𝜃
 

                               = 𝜃∗ 𝜇𝐼  𝑦  

             𝜃∗ 𝜈𝐼  𝑥𝛾𝑦 =  𝜈𝐼(𝑧)𝑧∈[𝑥𝛾𝑦 ]𝜃
     

                           =  𝜈𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑦]𝜃
     

                                =  𝜈𝐼(𝑎𝛾𝑏)𝑎𝛾𝑏 ∈[𝑥]𝜃𝛾[𝑦]𝜃
 

                                ≤  𝜈𝐼(𝑏)𝑎∈[𝑥]𝜃 ,𝑏∈[𝑦]𝜃
 

                                =  𝜈𝐼(𝑏)𝑏∈[𝑦]𝜃
 

                                = 𝜃∗ 𝜇𝐼 (𝑦). 

This shows that 𝜃∗(I) is an intuitionistic fuzzy left ideal of M. Therefore I is an upper rough intuitionistic fuzzy 

left ideal of M. Similarly we can prove the other cases. 

Theorem 4.8: 

 Let θ be a congruence relation on M. If I is an intuitionistic fuzzy bi-ideal of M, then I is an upper 

rough intuitionistic fuzzy bi-ideal of M. 

Proof: 

Since 𝜃 is a congruence relation on M.  𝑎 𝜃𝛤 𝑏 𝜃 ⊆  𝑎𝛤𝑏 𝜃∀𝑎, 𝑏 ∈ 𝑀. 
(i) Let  𝐼 =  𝜇𝐼 , 𝜈𝐼  be an rough intuitionistic fuzzy bi-ideal of M and 𝑥, 𝑦, 𝑤 ∈ 𝑀 and 𝛼, 𝛽 ∈ Γ. Then 

 𝜃∗ 𝜇𝐼  𝑥𝛼𝑤𝛽𝑦 =  𝜇𝐼(𝑧)𝑧∈[𝑥𝛼𝑤𝛽𝑦 ]𝜃
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                           ≥  𝜇𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑤]𝜃𝛾[𝑦]𝜃
     

                                =  𝜇𝐼(𝑎𝛼𝑚𝛽𝑏)𝑎𝛼𝑚𝛽𝑏 ∈[𝑥]𝜃𝛾[𝑤]𝜃𝛾[𝑦]𝜃
 

                                ≥   𝜇𝐼(𝑎) ∧ 𝜇𝐼(𝑏) 𝑎∈[𝑥]𝜃 ,𝑚∈[𝑤]𝜃𝑏∈[𝑦]𝜃
 

                                =   𝜇𝐼(𝑎) ∧ 𝜇𝐼(𝑏) 𝑎∈[𝑥]𝜃 ,𝑏∈[𝑦]𝜃
 

                                =  𝜇𝐼(𝑎)𝑎∈[𝑥]𝜃
∧  𝜇𝐼(𝑏)𝑏∈[𝑦]𝜃

 

                                = 𝜃∗ 𝜇𝐼 (𝑥) ∧ 𝜃∗ 𝜇𝐼 (𝑦). 

Similarly we have proved  𝜃∗ 𝜈𝐼  𝑥𝛼𝑤𝛽𝑦 ≤  𝜃∗ 𝜈𝐼 (𝑥) ∨  𝜃∗ 𝜈𝐼 (𝑦). This shows that  𝜃∗(𝐼) is an 

intuitionistic fuzzy bi-ideal of M. Therefore I is an upper rough intuitionistic fuzzy bi-ideal of M. 

Theorem 4.9:  

Let θ be a congruence relation on M. If I is an intuitionistic fuzzy bi-ideal of M, then I is an lower rough 

intuitionistic fuzzy bi-ideal of M. 

Proof:  

 Since 𝜃 is a congruence relation on M.  𝑎 𝜃𝛤 𝑏 𝜃 ⊆  𝑎𝛤𝑏 𝜃∀𝑎, 𝑏 ∈ 𝑀.  
(i) Let  𝐼 =  𝜇𝐼 , 𝜈𝐼  be an rough intuitionistic fuzzy bi-ideal of M and 𝑥, 𝑦, 𝑤 ∈ 𝑀and 𝛼, 𝛽 ∈ Γ. Then 

  𝜃∗ 𝜇𝐼  𝑥𝛼𝑤𝛽𝑦 =  𝜇𝐼(𝑧)𝑧∈[𝑥𝛼𝑤𝛽𝑦 ]𝜃
 

                                  =  𝜇𝐼(𝑧)𝑧∈[𝑥]𝜃𝛾[𝑤]𝜃𝛾[𝑦]𝜃
 

                              =  𝜇𝐼(𝑎𝛼𝑚𝛽𝑏)𝑎𝛼𝑚𝛽𝑏 ∈[𝑥]𝜃𝛾[𝑤]𝜃𝛾[𝑦]𝜃
 

                               ≥  [𝜇𝐼(𝑎) ∧ 𝜇𝐼(𝑏)]𝑎∈[𝑥]𝜃 ,𝑚∈[𝑤]𝜃𝑏∈[𝑦]𝜃
        

                               =  [𝜇𝐼(𝑎) ∧ 𝜇𝐼(𝑏)]𝑎∈[𝑥]𝜃 ,𝑏∈[𝑦]𝜃
 

                               =  𝜇𝐼(𝑎)𝑎∈[𝑥]𝜃
∧  𝜇𝐼(𝑏)𝑏∈[𝑦]𝜃

 

                               = 𝜃∗ 𝜇𝐼  𝑥 ∧ 𝜃∗ 𝜇𝐼  𝑦  

Similarly we have proved 𝜃∗ 𝜈𝐼  𝑥𝛼𝑤𝛽𝑦 ≤ 𝜃∗ 𝜈𝐼  𝑥 ∨ 𝜃∗ 𝜈𝐼  𝑦 . This shows that 𝜃∗ 𝜈𝐼  is an intuitionistic 

fuzzy bi-ideal of M. Therefore I is an lower rough intuitionistic fuzzy bi-ideal of M.  

Theorem 4.10:  

Let θ be a congruence relation on M. If I is an intuitionistic fuzzy (1,2)-ideal of M, then  it is an 

upper rough intuitionistic fuzzy (1,2)-ideal of M. 

Proof:  
Proof is similar to Theorem 4.8. 

Theorem 4.11:  

Let θ be a congruence relation on M. If I is an intuitionistic fuzzy (1,2)-ideal of M, then  it is an 

lower rough intuitionistic fuzzy (1,2)-ideal of M. 

Proof:  
Proof is similar to Theorem 4.9. 

Theorem 4.12: 

Let θ be a congruence relation on M. If I and J are   intuitionistic fuzzy left ideal and intuitionistic 

fuzzy right ideal of M, respectively, then  θ∗(I ∘ J) ⊆  θ∗(I) ∩  θ∗(J). 

Proof:  

Let 𝐼 =  𝜇𝐼 , 𝜈𝐼 , 𝐽 = (𝜇𝐽 , 𝜈𝐽 ) be intuitionistic fuzzy left ideal and intuitionistic fuzzy right ideal of 

M, respectively and  𝑥 ∈ 𝑀. Then 

    𝜃∗ 𝐼 ∘ 𝐽 = (𝜃∗ 𝜇𝐼 ∘ 𝜇𝐽  , 𝜃∗ 𝜈𝐼 ∘ 𝜈𝐽   and  𝜃∗ 𝐼 ∩  𝜃∗ 𝐽 =  𝜃∗ 𝜇𝐼 ∩ 𝜃∗ 𝜇𝐽  ,  𝜃∗ 𝜈𝐼 ∪  𝜃∗ 𝜈𝐽   . 

To show: 𝜃∗ 𝐼 ∘ 𝐽 ⊆ 𝜃∗(𝐼) ∩ 𝜃∗(𝐽) wehave  to prove for all 𝑥 ∈ 𝑀and 𝛾 ∈ 𝛤, 

 𝜃∗ 𝜇𝐼 ∘ 𝜇𝐽  (𝑥) ≤  𝜃∗ 𝜇𝐼 ∩ 𝜃∗ 𝜇𝐽   (𝑥) and   𝜃∗ 𝜈𝐼 ∘ 𝜈𝐽   𝑥 ≥  𝜃∗ 𝜈𝐼 ∩ 𝜃∗ 𝜈𝐽    𝑥 . Now for all 𝑥 ∈ 𝑀, 

                         𝜃∗ 𝜇𝐼 ∘ 𝜇𝐽   𝑥 =   𝜇𝐼 ∘ 𝜇𝐽  𝑎∈ 𝑥 𝜃
(𝑎) 

                                                   =    𝜇𝐼(𝑦) ∧ 𝜇𝐽 (𝑧) 𝑎=𝑦𝛾𝑧𝑎∈[𝑥]𝜃
 

                                                   ≤    𝜇𝐼(𝑦𝛾𝑧) ∧ 𝜇𝐽 (𝑦𝛾𝑧) 𝑎=𝑦𝛾𝑧𝑎∈[𝑥]𝜃
 

                                                   =   𝜇𝐼(𝑎) ∧ 𝜇𝐽 (𝑎) 𝑎∈[𝑥]𝜃
 

                                                   ≤   𝜇𝐼(𝑎) ∧ 𝜇𝐽 (𝑎) 𝑎∈[𝑥]𝜃 ,𝑏∈[𝑥]𝜃
 

                                                   =  𝜇𝐼(𝑎)𝑎∈[𝑥]𝜃
∧  𝜇𝐽 (𝑏)𝑏∈[𝑥]𝜃

 

                                                   = 𝜃∗ 𝜇𝐼 (𝑥) ∧ 𝜃∗ 𝜇𝐽 (𝑥) 

                                                   =  𝜃∗ 𝜇𝐼 ∩ 𝜃∗ 𝜇𝐽   (𝑥) 

Similarly we have to prove   𝜃∗ 𝜈𝐼 ∘ 𝜈𝐽   𝑥 ≥  𝜃∗ 𝜈𝐼 ∩ 𝜃∗ 𝜈𝐽    𝑥 . 

Hence   𝜃∗ 𝐼 ∘ 𝐽 ⊆  𝜃∗ 𝐼 ∩  𝜃∗ 𝐽 . 
Theorem 4.13: 

Let 𝜃 be a congruence relation on M. If I and J are intuitionistic fuzzy right ideal and intuitionistic   
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fuzzy left ideal of M, respectively, then 𝜃∗(𝐼 ∘ 𝐽) ⊆ 𝜃∗(𝐼) ∩ 𝜃∗(𝐽).  

Proof:  

Let 𝐼 =  𝜇𝐼 , 𝜈𝐼 , 𝐽 = (𝜇𝐽 , 𝜈𝐽 ) be intuitionistic fuzzy right ideal and intuitionistic fuzzy left ideal of M, 

respectively and 𝑥 ∈ 𝑀.  

Then 𝜃∗ 𝐼 ∘ 𝐽 = (𝜃∗ 𝜇𝐼 ∘ 𝜇𝐽  , 𝜃∗ 𝜈𝐼 ∘ 𝜈𝐽   and 𝜃∗ 𝐼 ∩ 𝜃∗ 𝐽 =  𝜃∗ 𝜇𝐼 ∩ 𝜃∗ 𝜇𝐽  , 𝜃∗ 𝜈𝐼 ∪ 𝜃∗ 𝜈𝐽   . 

To show: 𝜃∗ 𝐼 ∘ 𝐽 ⊆ 𝜃∗(𝐼) ∩ 𝜃∗(𝐽) wehave  to prove for all 𝑥 ∈ 𝑀and 𝛾 ∈ 𝛤, 

 𝜃∗ 𝜇𝐼 ∘ 𝜇𝐽  (𝑥) ≤  𝜃∗ 𝜇𝐼 ∩ 𝜃∗ 𝜇𝐽   (𝑥) and   𝜃∗ 𝜈𝐼 ∘ 𝜈𝐽   𝑥 ≥  𝜃∗ 𝜈𝐼 ∩ 𝜃∗ 𝜈𝐽    𝑥 . Now for all 𝑥 ∈ 𝑀, 

                         𝜃∗ 𝜇𝐼 ∘ 𝜇𝐽   𝑥 =   𝜇𝐼 ∘ 𝜇𝐽  (𝑎)𝑎∈ 𝑥 𝜃
 

                                                  =    𝜇𝐼(𝑦) ∧ 𝜇𝐽 (𝑧) 𝑎=𝑦𝛾𝑧𝑎∈[𝑥]𝜃
 

                                                  ≤    𝜇𝐼(𝑦𝛾𝑧) ∧ 𝜇𝐽 (𝑦𝛾𝑧) 𝑎=𝑦𝛾𝑧𝑎∈[𝑥]𝜃
 

                                                  =  [𝜇𝐼(𝑎) ∧ 𝜇𝐽 (𝑎)]𝑎∈[𝑥]𝜃
 

                                                  =  𝜇𝐼(𝑎)𝑎∈[𝑥]𝜃
∧  𝜇𝐽(𝑏)𝑏∈[𝑥]𝜃

 

                                                   = 𝜃∗ 𝜇𝐼 (𝑥) ∧ 𝜃∗ 𝜇𝐽  (𝑥) 

                                                   =  𝜃∗ 𝜇𝐼 ∩ 𝜃∗ 𝜇𝐽   (𝑥) 

Similarly we have to prove   𝜃∗ 𝜈𝐼 ∘ 𝜈𝐽   𝑥 ≥  𝜃∗ 𝜈𝐼 ∩ 𝜃∗ 𝜈𝐽    𝑥 .  

Hence  𝜃∗ 𝐼 ∘ 𝐽 ⊆ 𝜃∗ 𝐼 ∩  𝜃∗ 𝐽 .  
5. Conclusions:  

 The main objective of this paper is to concentrate our study on algebraic properties of rough 

intuitionistic fuzzy ideals with respect to -semigroups. The theory of -semigroups, theory of rough sets and 

intuitionistic fuzzy sets have many applictions in various fields such as artificial intelegence , automata theory 

and knowledge discovery. In this paper we introduce the notion of rough intitionistic fuzzy ideals in -

semigroups. 
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