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INTRODUCTION 

                              At the eighth congress of Scandinavian mathematicians in 1934, F. Marty [6] described a hypergroup as a set 

with an associative and reproductive hyperoperation and examined their properties. This was the beginning of the concept of 

hyperstructure theory (Hyper compositional al- gebra). The quotient of a group by any, not necessarily normal, subgroup served 

as the motivating example. The traditional algebraic structure is naturally extended by algebraic hyperstructures. While the 

combination of two elements is a set in an algebraic hyperstructure, it is an element in a traditional algebraic structure. The theory 

of algebraic hyperstructures (or hypersystems) has currently developed into a well-established branch in algebraic theory as a 

result of widespread applications in numerous branches of mathematics and applied Science. Numerous algebraic hyperstructure 

appli- cations, particularly those from the last ten years, were recently presented by Corsini and Leoreanu, [3]. These applications 

include those for hyperstruc- tures in geometry, hypergraphs, binary relations, lattices, fuzzy and rough sets, automata, 

cryptography, codes, median algebras, relation algebras, artificial intelligence, and probabilities. 

                             A helpful mathematical tool for characterising the behavior of systems that are too complex or poorly defined to 

enable exact mathematical analysis by conventional methods and tools is the notion of fuzzy sets, which Zadeh [11] introduced in 

1965. In this regard, Rosenfeld [9] developed the idea of fuzzy groups and looked into its structural details.  

                             The connections between fuzzy sets and algebraic hyperstructures have garnered a great deal of interest 

recently. A straight forward generalisation of fuzzy algebras (fuzzy groups, fuzzy rings, fuzzy modules, etc.) is the idea of fuzzy 

hyperstructures. Fuzzy hypergroups can be included in this strategy. As a generalisation of fuzzy set, Atanassov [2] introduced 

intuitionistic fuzzy set (IFS) in the year 1986. With the advent of the ideas of intuitionistic fuzzy hypergroups, the research of 

intuitionistic fuzzy algebraic hyperstructures has begun. 

                              My goal in this work is to explain the idea of IFHO through examples and a discussion of some of their 

intriguing aspects. Additionally, several theo- rems relating to the characterization of these intuitionistic fuzzy hypergroups are 

established. 

 

 

 

2 INTUITIONISTIC FUZZY HYPERGROUPS. 
 

                         As a generalisation of fuzzy hypergroups and their attributes, intuitionistic fuzzy hypergroups were introduced in 

this section. 
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Definition 2.1.  
                   An Intuitionistic Fuzzy Hyperoperation (IFHO) maps the ordered pairs of elements of the cartesian product  X   X  to 

an intuitionistic fuzzy set of X . Thus, if we denote the collection of all IFS of X  by IF (X), then an IFHO is the map ∗ : X × X  → 

IF (X).  Hence,  if  ∗  is an IFHO, then a ∗ b is an IFS, where a, b ∈ X and is defined by a ∗ b = <x, μa∗b(x), γa∗b(x)> 

(1) If a, b, x ∈ X, B, C ∈ IF (X) then, the IFS’s a ∗ B, B ∗ a  are defined as,   

                  a ∗ B  = <x, μa∗B(x), γa∗B(x)>  

  where  μa∗B(x) = ∨y∈X[μa∗y(x) ∧ μB(y)] , γa∗B(x) = ∧y∈X [γa∗y(x) ∨ γB(y)]. 

                   Similarly,  B ∗ a  =<x, μB∗a(x), γB∗a(x)> 

where  μB∗a(x) = ∨y∈X [μy∗a(x) ∧ μB(y)],  

γB∗a(x) = ∧y∈X [γy∗a(x) ∨ γB(y)]. 

      (2) If  a, b, c, x ∈ X  then,  (a ∗ b) ∗ c  =<x, μ(a∗b)∗c(x), γ(a∗b)∗c(x)> 

where  μ(a∗b)∗c(x) = ∨y∈X [μy∗c(x) ∧ μa∗b(y)], 

           γ(a∗b)∗c(x) = ∧y∈X [γy∗c(x) ∨ γa∗b(y)]. 

      and  a ∗ (b ∗ c)  =<x, μa∗(b∗c)(x), γa∗(b∗c)(x)> 

where  μa∗(b∗c)(x) = ∨y∈X [μa∗y(x) ∧ μb∗c(y)], 

           γa∗(b∗c)(x) = ∧y∈X [γa∗y(x) ∨ γb∗c(y)]. 
(3) If A, B ∈ IF (X), then an IFS A ∗ B is defined as, 

A ∗ B  =<x, μA∗B(x), γA∗B(x)> 

where μA∗B(x)= ∨y,z∈X [μy∗z(x) ∧ μA(y) ∧ μB(z)],          

         γA∗B (x) = ∧y,z∈X [γy∗z(x) ∨ γA(y) ∨ γB(z)] 

Definition 2.2.  

           An IFHG is a non-empty set X with an IFHO, which satisfies the following axioms,  

(i) (a ∗ b) ∗ c = a ∗ (b ∗ c) for all a, b, c ∈ X (Associativity) 

(ii) a ∗ 1∼ = 1∼ ∗ a = 1∼ for all a ∈ X  (Reproduction) 

(iii) (a ∗ b) ∗ c ∩ a ∗ (b ∗ c) /= 0∼ for all a, b, c, ∈ X (Weak associativity)  
    where 1~ = {< x, 1−, 0− > |x ∈ X} and 0~ = {< x, 0−, 1− > |x ∈ X} 

                 If only (i) is valid, then an Intuitionistic Fuzzy hyperstructure (X, ∗ ) is called an 

 Intuitionistic fuzzy semi-hypergroup, 

                    while, if only (ii) is valid, then Intuitionistic Fuzzy hyperstructure (X, ∗ ) is called an  

     Intuitionistic fuzzy quasi-hypergroup. 

Example 2.3.  

         If X = {a}, then any Intuitionistic fuzzy set of X  defines    an intuitionistic fuzzy semi-hypergroup structure 
on X . 

     Let 𝑎 ∗ 𝑎 = 𝐴 = < 𝑥, 𝜇𝐴(𝑥), 𝛾𝐴(𝑥) >  

        where 𝜇𝐴(𝑥) =
𝛼

𝑎
 , 𝛾𝐴(𝑥) =

𝛽

𝑎
   with 0 ≤ 𝛼 + 𝛽 ≤ 1. 

Now, 𝐴 ∗ 𝑎 = < 𝑥, 𝜇𝐴∗𝑎(𝑥), 𝛾𝐴∗𝑎(𝑥) > 

          where 𝜇𝐴∗𝑎(𝑎) = ⋁𝑧∈𝑋[ 𝜇𝑧∗𝑎(𝑎)⋀𝜇𝐴(𝑧)] = 𝜇𝐴(𝑎) =
𝛼

𝑎
 

                  Thus, 𝜇𝐴∗𝑎 = 𝜇𝐴.  Follows in similar manner, 𝛾𝐴∗𝑎 = 𝛾𝐴  

Then, 𝑎 ∗ 𝐴 = < 𝑥, 𝜇𝑎∗𝐴(𝑥), 𝛾𝑎∗𝐴(𝑥) > 

          where 𝜇𝑎∗𝐴(𝑎) = ⋁𝑧∈𝑋[ 𝜇𝑎∗𝑧(𝑎)⋀𝜇𝐴(𝑧)] = 𝜇𝐴(𝑎) =
𝛼

𝑎
 

                  Thus, 𝜇𝐴∗𝑎 = 𝜇𝐴.  Follows in similar manner, 𝛾𝐴∗𝑎 = 𝛾𝐴  

Hence, 𝐴 ∗ 𝑎 = 𝑎 ∗ 𝐴 = 𝐴 and * is associative. 

Remark 2.4.  

            If X = {a}, then an intuitionistic fuzzy set A defines an IFHG on X iff A = 1∼  

Example 2.5.  
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              If  X  = {a, b} , then the four  IFS of X defines  an intu- itionistic fuzzy semi-hypergroup structure on X as 

follows,                                                𝑎 ∗  𝑎 =  𝐴 = < 𝑥, 𝜇𝐴(𝑥), 𝛾𝐴(𝑥) > 

where 𝜇𝐴(𝑥) =
𝛼1

𝑎
+

𝛼2

𝑏
 , 𝛾𝐴(𝑥) =

𝛽1

𝑎
+

𝛽2

𝑏
   

𝑎 ∗  𝑏 =  𝐵 = < 𝑥, 𝜇𝐵(𝑥), 𝛾𝐵(𝑥) > 

where 𝜇𝐵(𝑥) =
𝛼3

𝑎
+

𝛼4

𝑏
 , 𝛾𝐵(𝑥) =

𝛽3

𝑎
+

𝛽4

𝑏
 

𝑏 ∗  𝑎 =  𝐶 = < 𝑥, 𝜇𝐶(𝑥), 𝛾𝐶(𝑥) > 

where 𝜇𝐶(𝑥) =
𝛼5

𝑎
+

𝛼6

𝑏
 , 𝛾𝐶 (𝑥) =

𝛽5

𝑎
+

𝛽6

𝑏
 

𝑏 ∗  𝑏 =  𝐷 = < 𝑥, 𝜇𝐷(𝑥), 𝛾𝐷(𝑥) > 

where 𝜇𝐷(𝑥) =
𝛼7

𝑎
+

𝛼8

𝑏
 , 𝛾𝐷(𝑥) =

𝛽7

𝑎
+

𝛽8

𝑏
 with 0 ≤ 𝛼𝑖 + 𝛽𝑖 ≤ 1, i = 1 to 8 

LHS =  B ∗ a = <x, 𝜇𝐵∗𝑎(𝑥), 𝛾𝐵∗𝑎(𝑥)> 

      where 𝜇𝐵∗𝑎(𝑥) = ⋁𝑧∈𝑋[𝜇𝑍∗𝑎(𝑥)⋀𝜇𝐵(𝑧)] = [𝜇𝐴(𝑥)⋀𝜇𝐵(𝑎)]⋁[𝜇𝐶 (𝑥)⋀𝜇𝐵(𝑏)] 
                   𝜇𝐵∗𝑎(𝑎) = [𝜇𝐴(𝑎)⋀𝜇𝐵(𝑎)]⋁[𝜇𝐶(𝑎)⋀𝜇𝐵(𝑏)] = [𝛼1 ∧ 𝛼3] ∨ [𝛼5 ∧ 𝛼4] 

 If 𝛼1 ≤  𝛼3 ≤ 𝛼4  ≤  𝛼5 , then  𝜇𝐵∗𝑎(𝑎) = 𝛼1⋁𝛼4=
𝛼4

𝑎
 

             𝜇𝐵∗𝑎(𝑏) = [𝜇𝐴(𝑏)⋀𝜇𝐵(𝑎)]⋁[𝜇𝐶(𝑏)⋀𝜇𝐵(𝑏)] = [𝛼2 ∧ 𝛼3] ∨ [𝛼6 ∧ 𝛼4] 

If 𝛼2 ≤  𝛼3 ≤ 𝛼4  ≤  𝛼6 , then  𝜇𝐵∗𝑎(𝑏) = 𝛼2⋁𝛼4=
𝛼4

𝑏
 

Hence, 𝜇𝐵∗𝑎(𝑥) =
𝛼4

𝑎
+

𝛼4

𝑏
 

and 𝛾𝐵∗𝑎(𝑥) = ⋀𝑧∈𝑋[𝛾𝑍∗𝑎(𝑥)⋁ 𝛾𝐵(𝑧)] = [𝛾𝐴(𝑥)⋁𝛾𝐵(𝑎)]⋀[𝛾𝐶(𝑥)⋁𝛾𝐵(𝑏)] 

                   𝛾𝐵∗𝑎(𝑎) = [𝛾𝐴(𝑎)⋁𝛾𝐵(𝑎)]⋀[𝛾𝐶(𝑎)⋁𝛾𝐵(𝑏)] = [𝛽1⋁𝛽3]⋀[𝛽5⋁𝛽4] 

 If 𝛽1 ≥  𝛽3 ≥ 𝛽4  ≥  𝛽5 , then  𝛾𝐵∗𝑎(𝑎) = 𝛽1⋀𝛽5=
𝛽5

𝑎
 

             𝛾𝐵∗𝑎(𝑏) = [𝛾𝐴(𝑏)⋁𝛾𝐵(𝑎)]⋀[𝛾𝐶(𝑏)⋁𝛾𝐵(𝑏)] = [𝛽2⋁𝛽3]⋀[𝛽6⋁𝛽4] 

If 𝛽2 ≥  𝛽3 ≥ 𝛽4  ≥  𝛽6 , then  𝛾𝐵∗𝑎(𝑏) = 𝛽2⋀𝛽4=
𝛽4

𝑏
 

Hence, 𝛾𝐵∗𝑎(𝑥) =
𝛽5

𝑎
+

𝛽4

𝑏
              

LHS = 𝐵 ∗ 𝑎 = < 𝑥,
𝛼4

𝑎
+

𝛼4

𝑏
,

𝛽5

𝑎
+

𝛽4

𝑏
> 

 

RHS =  a ∗ C = <x, 𝜇𝑎∗𝐶(𝑥), 𝛾𝑎∗𝐶(𝑥)> 
      where 𝜇𝑎∗𝐶(𝑥) = ⋁𝑧∈𝑋[𝜇𝑎∗𝑧(𝑥)⋀𝜇𝐶(𝑧)] = [𝜇𝐴(𝑥)⋀𝜇𝐶(𝑎)]⋁[𝜇𝐵(𝑥)⋀𝜇𝐶(𝑏)] 

                   𝜇𝑎∗𝐶(𝑎) = [𝜇𝐴(𝑎)⋀𝜇𝐶(𝑎)]⋁[𝜇𝐵(𝑎)⋀𝜇𝐶(𝑏)] = [𝛼1 ∧ 𝛼5] ∨ [𝛼3 ∧ 𝛼6] 

 If 𝛼1 ≤  𝛼3 ≤ 𝛼5  ≤  𝛼6 , then  𝜇𝑎∗𝐶(𝑎) = 𝛼1⋁𝛼3= 
𝛼3

𝑎
 

             𝜇𝑎∗𝐶(𝑏) = [𝜇𝐴(𝑏)⋀𝜇𝐶(𝑎)]⋁[𝜇𝐵(𝑏)⋀𝜇𝐶(𝑏)] = [𝛼2 ∧ 𝛼5] ∨ [𝛼4 ∧ 𝛼6] 

If 𝛼2 ≤  𝛼4 ≤ 𝛼5  ≤  𝛼6 , then  𝜇𝑎∗𝐶(𝑏) = 𝛼2⋁𝛼4= 
𝛼4

𝑏
 

Hence, 𝜇𝑎∗𝐶(𝑥) =
𝛼3

𝑎
+

𝛼4

𝑏
 

and 𝛾𝑎∗𝐶(𝑥) = ⋀𝑧∈𝑋[𝛾𝑎∗𝑍(𝑥)⋁ 𝛾𝐶(𝑧)] = [𝛾𝐴(𝑥)⋁𝛾𝐶(𝑎)]⋀[𝛾𝐵(𝑥)⋁𝛾𝐶(𝑏)] 

                   𝛾𝑎∗𝐶(𝑎) = [𝛾𝐴(𝑎)⋁𝛾𝐶(𝑎)]⋀[𝛾𝐵(𝑎)⋁𝛾𝐶(𝑏)] = [𝛽1⋁𝛽5]⋀[𝛽3⋁𝛽6] 

 If 𝛽1 ≥  𝛽3 ≥ 𝛽5  ≥  𝛽6 , then  𝛾𝑎∗𝐶(𝑎) = 𝛽1⋀𝛽3= 
𝛽3

𝑎
 

             𝛾𝑎∗𝐶(𝑏) = [𝛾𝐴(𝑏)⋁𝛾𝐶(𝑎)]⋀[𝛾𝐵(𝑏)⋁𝛾𝐶(𝑏)] = [𝛽2⋁𝛽5]⋀[𝛽4⋁𝛽6] 

If 𝛽2 ≥  𝛽4 ≥ 𝛽5  ≥  𝛽6 , then  𝛾𝑎∗𝐶(𝑏) = 𝛽2⋀𝛽4= 
𝛽4

𝑏
 

Hence, 𝛾𝑎∗𝐶(𝑥) =
𝛽3

𝑎
+

𝛽4

𝑏
              

RHS = 𝑎 ∗ 𝐶 = < 𝑥,
𝛼3

𝑎
+

𝛼4

𝑏
,

𝛽3

𝑎
+

𝛽4

𝑏
> 

If 𝛼4 = 𝛼3 and 𝛽5 = 𝛽3, then * is associative and (X, *) is an Intuitionistic fuzzy semi-hypergroup. 

If not, then * is not associative and hence (X, *) is not an intuitionistic fuzzy semi-hypergroup. 

Remark 2.6.  

               If X  = {a, b}, then the IFS defines an IFHG on  X  iff 𝐴 =  1~ and 𝐷 =  1~. 

Example 2.7. 
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                  The following example distinguishes intuitionistic fuzzy hyperstructure from fuzzy hyperstructure. The 

four IFS’s are defined as,  

𝑎 ∗  𝑎 =  𝐴 = < 𝑥, 𝜇𝐴(𝑥), 𝛾𝐴(𝑥) > 

where 𝜇𝐴(𝑥) =
0.4

𝑎
+

0.03

𝑏
 , 𝛾𝐴(𝑥) =

0.5

𝑎
+

0.6

𝑏
  

𝑎 ∗  𝑏 =  𝐵 = < 𝑥, 𝜇𝐵(𝑥), 𝛾𝐵(𝑥) > 

where 𝜇𝐵(𝑥) =
0.02

𝑎
+

0.7

𝑏
 , 𝛾𝐵(𝑥) =

0.5

𝑎
+

0.3

𝑏
 

𝑏 ∗  𝑎 =  𝐶 = < 𝑥, 𝜇𝐶(𝑥), 𝛾𝐶(𝑥) > 

where 𝜇𝐶(𝑥) =
0.02

𝑎
+

0.4

𝑏
 , 𝛾𝐶(𝑥) =

0.04

𝑎
+

0.1

𝑏
 

𝑏 ∗  𝑏 =  𝐷 = < 𝑥, 𝜇𝐷(𝑥), 𝛾𝐷(𝑥) > 

where 𝜇𝐷(𝑥) =
0.8

𝑎
+

0.07

𝑏
 , 𝛾𝐷(𝑥) =

0.2

𝑎
+

0.5

𝑏
 

Here, associativity axiom does not satisfied.  Since, membership value of both LHS and RHS of  

  (𝑎 ∗ 𝑏) ∗ 𝑎 = 𝑎 ∗ (𝑏 ∗ 𝑎) =
0.02

𝑎
+

0.4

𝑏
 are equal but the non-membership of the intuitionistic fuzzy     

sets (𝑎 ∗ 𝑏) ∗ 𝑎 = 
0.3

𝑎
+

0.3

𝑏
  but 𝑎 ∗ (𝑏 ∗ 𝑎) =

0.5

𝑎
+

0.3

𝑏
 are not equal. 

                                   Thus, (𝑎 ∗ 𝑏) ∗ 𝑎 ≠ 𝑎 ∗ (𝑏 ∗ 𝑎). 

Lemma 2.8. 

            For every a, b ∈ X and C ∈ IF (X), the following is true:    (a ∗ b) ∗ C = a ∗ (b ∗ C) 

Proof.  Let  a, b ∈ X ,  C  ∈ IF (X)  ,  (a ∗ b) ∗ C  = <x, μ(a∗b)∗C(x), γ(a∗b)∗C(x)> 

     where  μ(a∗b)∗C(x) = ∨y,z∈X [μy∗z(x) ∧ μa∗b(y) ∧ μC(z)]  and 

               γ(a∗b)∗C(x) = ∧y,z∈X [γy∗z(x) ∨ γa∗b(y) ∨ γC(z)] 

    Now, μ(a∗b)∗C(x) = ∨y,z∈X [μy∗z(x) ∧ μa∗b(y) ∧ μC(z)] 

                       =  ∨z∈X{∨y∈X [μy∗z(x) ∧ μa∗b(y)] ∧ μC(z)} 
                       =  ∨z∈X{μ(a∗b)∗z(x) ∧ μC(z)} 
                       =  ∨z∈X{μa∗(b∗z)(x) ∧ μC(z)} 
                       =  ∨z∈X{∨y∈X [μa∗y(x) ∧ μb∗z(y)] ∧ μC(z)} 
                 =∨y,z∈X [μa∗y(x) ∧ μb∗z(y) ∧ μC(z)] 

                 =∨y∈X{μa∗y(x) ∧ ∨z∈X [μb∗z(y) ∧ μC(z)]} 

            =∨y∈X [μa∗y(x) ∧ μb∗c(y)]  

     μ(a∗b)∗C (x) = μa∗(b∗C)(x) 
Then, γ(a∗b)∗C(x) = ∧y,z∈X [γy∗z(x) ∨ γa∗b(y) ∨ γC(z)] 

                       =  ∧z∈X{∧y∈X [γy∗z(x) ∨ γa∗b(y)] ∨ γC(z)} 
               γ(a∗b)∗C (x) = ∧z∈X {γ(a∗b)∗z (x) ∨ γC (z)} 

   =  ∧z∈X{γa∗(b∗z)(x) ∨ γC(z)} 
=  ∧z∈X{∧y∈X [γa∗y(x) ∨ γb∗z(y)] ∨ γC(z)} 

γ(a∗b)∗C(x) = ∧y,z∈X [γa∗y(x) ∨ γb∗z(y) ∨ γC(z)] 

γ(a∗b)∗C(x) = ∧y∈X{γa∗y(x) ∨ ∧z∈X [γb∗z(y) ∨ γC(z)]} 
=∧y∈X [γa∗y(x) ∨ γb∗C(y)] 

γ(a∗b)∗C (x) = γa∗(b∗C)(x)  
Hence, (a ∗ b) ∗ C = a ∗ (b ∗ C) 

Theorem 2.9. 

                    If an intuitionistic fuzzy hyperstructure (X, ∗) is endowed with the weak associativity, then a ∗ b≠0∼ is 

valid for every a, b ∈ X. 

Proof. Let us assume that a ∗ b = 0∼ for some a, b ∈ X . 

         Now, (𝑎 ∗ 𝑏) ∗ 𝑐 = 0~ ∗ 𝑐 for some 𝑐 ∈ 𝑋. 

       Then, 0~ ∗ 𝑐 =< 𝑥, 𝜇0~∗𝑐(𝑥), 𝛾0~∗𝑐(𝑥) > 

               where 𝜇0~∗𝑐(𝑥) = ⋁𝑦∈𝑋[𝜇𝑦∗𝑐(𝑥)⋀𝜇0~
(𝑦)] = 𝜇0~

(𝑥),   

                                     𝛾0~∗𝑐(𝑥) = ⋀𝑦∈𝑋[𝛾𝑦∗𝑐(𝑥)⋁ 𝛾0~
(𝑦)] = 𝛾0~

(𝑥) 

Thus, 0~ ∗ 𝑐 = 0~   ⟹ (𝑎 ∗ 𝑏) ∗ 𝑐 = 0~ 

Hence, the weak associativity is not valid in (𝑋,∗) 
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∗
 / 

∗ 

which is a contradiction to our assumption.  

 

Corollary 2.10. 

𝑎 ∗ 𝑏 ≠ 0~ is valid for any pair of elements a, b in an intuitionistic   fuzzy hypergroup X . 

3. THE INTUITIONISTIC MIMIC FUZZY HYPERGROUP 

                       The IMFHG is introduced in this section because of to the characteristics of intuitionistic hypergroups 

that relate to the relationship between IHO and the induced IFHO with the empty set. 

 

Definition 3.1.  

                       If X is non-empty set with a IFHO , then the two new induced IFHO’s and can be defined as 

follows, 

a/b = <x, μ(a/b)(x), γ(a/b)(x)>  for every  a, b, x ∈ X 

where  μ(a/b)(x) = μx∗b(a)  and  γ(a/b)(x) = γx∗b(a) b\a = <x, μ(b\a)(x), 
γ(b\a)(x)> for every a, b, x ∈ X 

where  μ(b\a)(x) = μb∗x(a)  and  γ(b\a)(x) = γb∗x(a) 
The two new induced IFHO’s were named as intuitionistic fuzzy right division and  

intuitionistic fuzzy left division. 

Theorem 3.2. 

For any pair of elements a, b in an IFHG X , then  𝑎/𝑏 ≠ 0~  and  𝑎\𝑏 ≠ 0~ is valid. 

Proof. Let a, b be any pair of elements in an IFHG  X 

     To Prove:  a/b ≠ 0∼ and a\b  ≠  0∼ . 
By Reproductive axiom, we have 

1 ∼ ∗ b = 1∼ is valid for every b ∈ X , 
(1 ∼ ∗ b) (a) = 1∼(a) is true for any  a ∈ X . 

Now, (1∼ ∗ b) (a) = <a, μ1∼∗b(a), γ1∼∗b(a)> 
where  μ1∼∗b(a) = ∨y∈X [μy∗b(a) ∧ μ1∼ (y)]  and 

γb∗1∼ (a) = ∧y∈X [γy∗b(a) ∨ γ1∼ (y)] 

there exists y ∈ X  such that  μy∗b(a) = 1 and  γy∗b(a) = 0 . 
Hence, a/b  ≠ 0∼, Similarly a \b ≠ 0∼ for all a, x, y ∈ X.                                            

 
 

              The following new definition is introduced as a result of the aforementioned theorem. 

Definition  3.3.       

                     If ∗ ∶ 𝑋 × 𝑋 → 𝐼𝐹(𝑋)  is an IFHO, then X is called an IMFHG 

 (Intuitionistic Fuzzy M -Hypergroup), if the following two axioms are valid, 

(i) (a ∗ b) ∗ c = a ∗ (b ∗ c) for all  a, b, c, ∈ X  (Associativity) 

(ii) a/b ≠ 0∼ and a\b≠ 0∼ for all a, b, ∈ X 
(iii) (a ∗ b) ∗ c ∩ a ∗ (b ∗ c) ≠ 0∼ for all  a, b, c, ∈ X  (Weak Associativity) 

            where 0~ = {< 𝑥, 0, 1 > |𝑥 ∈ 𝑋} 
             If only (ii) is valid, then X  is called an intuitionistic fuzzy M -quasi hypergroup,  

while, if the weak associativity is valid instead of (i), then X is called an  

intuitionistic fuzzy MHv -group. 

 

Definition 3.4.    

            An intuitionistic fuzzy M -hypergroup  X  will be called an intuitionistic commutable fuzzy M -

hypergroup if  a ∗ 1∼ = 1∼ ∗ a  for any a ∈ X . 

  Theorem 3.5. 

In an intuitionistic fuzzy M -hypergroup X , it holds that 1∼∗a ≠ 0∼               

a n d  a ∗ 1∼ ≠0∼ for every a, x ∈ X . 

     Proof. Let  X  be an intuitionistic fuzzy M -hypergroup. 

Thus,  x/a =/ 0∼  for every  a, x ∈ X . 
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It follows that, there exists y ∈ X such that 

              <y, μx/a(y), γx/a(y)> ≠ 0∼ 

   where, μx/a(y) = μy∗a(x) and  γx/a(y) = γy∗a(x) 

Thus, μy∗a(x) ≠ 0∼ and γy∗a(x) ≠ 0∼ − − − − − − − (1) 

Since,  1∼ ∗ a = <x, μ1∼∗a(x), γ1∼∗a(x)> 
    where  μ1∼∗a(x) = ∨y∈X [μy∗a(x) ∧ μ1∼ (y)]  and 

γ1∼∗a(x) = ∧y∈X [γy∗a(x) ∨ γ1∼ (y)]  

Using (1), either μ1∼∗a(x) ≠ 0∼ or γ1∼∗a(x) ≠  0~  

Hence,  1∼ ∗ a =/ 0∼  also  a ∗ 1∼ ≠ 0∼  for every  a, x ∈ X 

Theorem 3.6. 

In an intuitionistic fuzzy M -hypergroup X , it holds that a ∗ b ≠ 0∼ for every a, b ∈ X . 

Proof.  Suppose that there are a, b ∈ X such that a ∗ b = 0∼  

       Then, (a ∗ b) ∗ 1∼ = 0∼ ∗ 1∼ = 0∼ 

Using Lemma 2.8, (a ∗ b) ∗ 1∼ = a ∗ (b ∗ 1∼) = 0∼ But  a ∗ (b ∗ 1∼) = 
<x, μa∗(b∗1∼)(x), γa∗(b∗1∼)(x)> 

      where  μa∗(b∗1∼)(x) = ∨y∈X [μa∗y(x) ∧ μb∗1∼ (y)]  and 

                γa∗(b∗1∼)(x) = ∧y∈X [γa∗y(x) ∨ γb∗1∼ (y)] 
Using Proposition 3.5,  μb∗1∼ (y) ≠ 0∼ for all b, y ∈ X 
Thus, μa∗y(x) = 0∼ for all a, x ∈ X . 

Hence,  𝑥/𝑦 =  0~ or  𝑎\𝑥 =  0~for all 𝑎, 𝑥, 𝑦 ∈ 𝑋. 
        which is a contradiction to intuitionistic fuzzy M -hypergroup. 

Hence  a ∗ b =/ 0∼  for every  a, b ∈ X . 

Definition 3.7.    

           An intuitionistic fuzzy M -hypergroup  X  will be called an intuitionistic commutable fuzzy M -

hypergroup if  a ∗ 1∼ = 1∼ ∗ a  for any a ∈ X . 

Example 3.8.  

                         As in the example 2.5, the following are the four intuitionistic fuzzy sets defined as,  

𝑎 ∗  𝑎 =  𝐴 = < 𝑥, 𝜇𝐴(𝑥), 𝛾𝐴(𝑥) > 

where 𝜇𝐴(𝑥) =
𝛼1

𝑎
+

𝛼2

𝑏
 , 𝛾𝐴(𝑥) =

𝛽1

𝑎
+

𝛽2

𝑏
   

𝑎 ∗  𝑏 =  𝐵 = < 𝑥, 𝜇𝐵(𝑥), 𝛾𝐵(𝑥) > 

where 𝜇𝐵(𝑥) =
𝛼3

𝑎
+

𝛼4

𝑏
 , 𝛾𝐵(𝑥) =

𝛽3

𝑎
+

𝛽4

𝑏
 

𝑏 ∗  𝑎 =  𝐶 = < 𝑥, 𝜇𝐶(𝑥), 𝛾𝐶(𝑥) > 

where 𝜇𝐶(𝑥) =
𝛼5

𝑎
+

𝛼6

𝑏
 , 𝛾𝐶 (𝑥) =

𝛽5

𝑎
+

𝛽6

𝑏
 

𝑏 ∗  𝑏 =  𝐷 = < 𝑥, 𝜇𝐷(𝑥), 𝛾𝐷(𝑥) > 

where 𝜇𝐷(𝑥) =
𝛼7

𝑎
+

𝛼8

𝑏
 , 𝛾𝐷(𝑥) =

𝛽7

𝑎
+

𝛽8

𝑏
 with 0 ≤ 𝛼𝑖 + 𝛽𝑖 ≤ 1, i = 1 to 8 

Now, a ∗ 1∼ = <x, μa∗1∼ (x), γa∗1∼ (x)> 
where  μa∗1∼ (x) = ∨y∈X [μa∗y(x) ∧ μ1∼ (y)] , 

γa∗1∼ (x) = ∧y∈X [γa∗y(x) ∨ γ1∼ (y)]  same as for  1∼ ∗ a . 

Then, μa∗1∼ (a) = α1 ∨ α3 , μa∗1∼ (b) = α2 ∨ α4, μ1∼∗a(a) = α1 ∨ α5 , 

μ1∼∗a(b) = α2 ∨ α6 and γa∗1∼ (a) = β1 ∧ β3 , γa∗1∼ (b) = β2 ∧ β4 , 

γ1∼∗a(a) = β1 ∧ β5 , γ1∼∗a(a) = β2 ∧ β6 
          If α1 = max{α3, α5}  and  α2 = max{α4, α6} also  β1 = min{β3, β5}   
         and 𝛽2 = min {𝛽4, 𝛽6} then 𝑎 ∗ 1~ = 1~ ∗ 𝑎.   
     Thus, (𝑋,∗) is an intuitionistic commutable fuzzyM – hypergroup. If not, then (X, ∗) is not an intuitionistic 
commutable fuzzy M -hypergroup. 

 

Definition 3.9.  

                 An intuitionistic fuzzy semihypergroup X will be called  

an pseudo intuitionistic fuzzyM – hypergroup if 𝑎 ∗ 1~ ≠ 0~ and 1~ ∗ 𝑎 ≠ 0~ for any 𝑎 ∈ 𝑋. 
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Example 3.10.  

                      Consider the above example 3.8, in that we have 1∼ ∗ a = <x, μ1∼∗a(x), γ1∼∗a(x)> 

where  μ1∼∗a(x) = ∨y∈X [μy∗a(x) ∧ μ1∼ (y)] , 

γ1∼∗a(x) = ∧y∈X [γy∗a(x) ∨ γ1∼ (y)] 

where μ1∼∗a(a) = α1 ∨ α5 ,  μ1∼∗a(b) = α2 ∨ α6  and 

                                     γ1∼∗a(a) = β1 ∧ β5 , γ1∼∗a(a) = β2 ∧ β6 . 
If α1 = max{α1, α5} ≠ 0− and α2 = max{α2, α6} ≠ 0−                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              also β1 = min{β1, β5} ≠ 1−  

and β2 = min{β2, β6} ≠ 1− same as for 1∼ ∗ a . 

Thus, (X, ∗)  is an pseudo intuitionistic fuzzy M -hypergroup. If not, then (X, ∗)  is not a pseudo 

 intuitionistic fuzzy M -hypergroup. 

CONCLUSION 

                         In this paper, the concept of IFHG’s, intuitionistic fuzzy M -hypergroup their examples with some of its 
properties were introduced. Also, some char- acterization theorems are proved. At last, pseudo intuitionistic fuzzy M - 

hypergroup were introduced. 
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