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Abstract- Intuitionistic Fuzzy Graph of second type was studied by [1]. In this paper we introduce Intuitionistic Fuzzy graph of 

Third Type say (IFGTT), Join of two intuitionistic fuzzy graph of Third Type and three theorems are discussed. 
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I. INTRODUCTION 

In 1965 Lotfi. A. Zadeh introduced fuzzy sets as a 

generalization of  crisp set and later in 1983 Krassimir T. 

Atanassov introduced the notion on intuitionistic fuzzy set. 

The concept of fuzzy graph was introduced by Rosenfeld 

in 1975 and then K. T. Atanassov extended it to 

intuitionistic fuzzy graph in 1999. Research in 

intuitionistic fuzy graph and its application have been 

increased considerably in recent years. We have studied 

Intuitionistc Fuzzy Graph of Second Type [1]. In this 

paper we develop the concept of intuitionistic fuzzy graph 

of third type (IFGTT) and some of its properties.                                                                                             

 This paper is structured as follows:  Section 2, contains 

basic definition that are necessary for the development of 

the following section. In Section3, we introduced 

Intuitionistic fuzzy graph of Third Type, Strong and 

complete IFGTT and Join of two IFGTT and some 

theorems and results, and section 4 concludes this paper. 

II. PRELIMINARIES 

Definition 2.1 Intuitionistic Fuzzy sets [3] 

Let X be a given set. An Intuitionistic fuzzy set A in X is 

given by           )     ))      . Where      

[   ],      [   ] and       )      )   . Where 

    ) is the degree of membership of the element   in A 

and     ) is the degree of non membership of the element 

  in A. Also for each    ,     )        )      ) 

is called the degree of hesitation.                                                     

Definition 2.2 Intuitionistic Fuzzy set Of Third Type[1] 

  Let X be a non empty set. An Intuitionistic fuzzy set third 

type in X is defined as an object of the form   

        )     ))      where      [   ],      

[   ]  and     
   )    

   )   . Where     ) is the 

degree of membership of the element   in A and     ) is 

the degree of non membership of   in A. 

Definition 2.3 Intuitionistic Fuzzy Graph (IFG) 

 An Intuitionistic fuzzy graph is of the form G = [ V, E], 

where  

(i) V = {          such that      [   ] 

and      [   ] denote the degree of 

membership and degree of non membership 

of the element     , respectively  and  

      )      )              

      ) 

(ii)       where        [   ] and 

       [   ] such that 

         )      [     )   (  )], 

        )      [     )   (  )],     and   

  (     )    (     )           )  

             )  
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III. INTUITIONISTIC FUZZY GRAPH OF 

THIRD TYPE (IFGTT) 

 In this section, we define Intuitionistic fuzzy graph of 

third type and some other related definitions, theorems and 

we deduced some results. 

Definition 3.1  An Intuitionistic Fuzzy graph of Third Type 

(IFGTT) is of the form G= [V,E] where 

(i) The vertex set V = {          such that 

     [   ] and      [   ] denote the 

degree of membership and non membership 

of the element     ,respectively and 

     
   )    

   )               

      )               …  (1)                                                           

(ii)       where        [   ] and 

       [   ] such that 

        )      [  
    )   

 (  )],                                               (2) 

       )      [  
    )   

 (  )],      (2) 

and                                                 (3) 

    
 (    )    

 (    )    

        )               )       (3)                                   

 

Example 3.1 

 
Figure1.IFGTT  

    

Remark 3.1 IFGTT is an IFG, because  

 For an IFGTT  

 

       )      [  
    )   

 (  )]      [     )   (  )]                          

 

       )      [  
    )   

 (  )]  

   [     )   (  )] 

 

Definition 3.2 Strong IFGTT An IFGTT G = [V, E]  is 

said to be Strong if  

  (     )      [  
    )   

 (  )],  &                                 

   (     )      [  
    )   

 (  )],              (4) 

 

Definition 3.3 Complete IFGTT An IFGTT G= [V,E] is 

said to be complete if 

    (     )      [  
    )   

 (  )],  &                                 

   (     )      [  
    )   

 (  )],             (5) 

  

 

Example 3.2        

 
Figure 3.2 Complete IFGTT 

                                 

         

Figure 3.4 Strong IFGTT 

Remark 3.2 If G is an IFGTT Then  ̅̅    

Definition 3.4 The Join Of two IFGTT 

The Join of two IFGTT    [     ]       [     ], 
denoted by       [              ], where    is 

the new edge joining        , its membership and non 

membership are defined as follows. 

(   
    

)  )  {   
   

  ) 

   
  )
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Example 3.3 

            

 
                                                            

 
Figure 3.5       

Theorem 3.1 
 The Join of two IFGTT is again an IFGTT 

Proof 

Let    [     ] and    [     ] be IFGTT ,We have to 

prove that the Join of         denoted by       
[              ], where    is the new edge joining 

       is an IFGTT. 

By definition we have, If       then (   
    

)  )  

   
  )   &  (   

    
)  )     

  ) 

    (       )
 
  )  (       )
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Similarly when      and if        then (   
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Similarly if        , (   
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       is also an IFGTT 

Theorem 3.2  If        are strong IFGTT, then their Join 

denoted by       is again strong IFGTT. 

Proof 

Since        are strong   
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       is strong. 

Theorem 3.3 If        are complete IFGTT, then their 

Join denoted by        is again Complete 

Proof 

Since        are complete 
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And if 
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       is complete. 

IV. CONCLUSION 

Here we have defined IFGTT, Complete and Strong 

IFGTT and Join of two IFGTT, also we established  some 

of its properties. In upcoming papers we shall establish 

some more properties and application of IFGT. 

REFERENCES 

[1]. Dhavudh Sheik.S, Srinivsan R.;2017,”Intuitionistic Fuzzy 

Graphs of Second Type”, Advances in Fuzzy mathematics, 

Vol.12, pp.197-204, Research India Publications  

[2]. Atanassov K.T.,1999, “ Intuitionistic Fuzzy sets- Theory and 

Applictions”,Springer Verlag.,New York. 

[3]. Begum Syed Siddiqua, Srinivasan R.,(2017)”Some Properties 

of Intuitionistic  Fuzzy Sets of Third type” Advances in Fuzzy 

Mathematics, Vol.12, pp.189-195  

[4]. Kumar Vinoth. N, Ramani Geetha G.;2011,”Product 

Intuitionistic Fuzzy Graph”, International Journal of Computer 

Application, Vol. 18, pp.31-33 

 

Authors Profile 

Ms. Josna James pursued B.Sc Mathematics 

and M.Sc Mathematics from Mahatma Gandhi 

University Kottayam in 2013 and 2015. She is 

currently doing her  Ph.D in Intuitionistic 

Fuzzy mathematics in Mahatma Gandhi 

University Kottayam. She is a member of 

ISROSET. She had attended many National 

and international Conferences. She had served 

as  an Assistant  Professor in PG Department of 

Mathematics for 3 years.  

 

 

Mrs. Shiny Jose pursed  Msc Mathematics in 

1990 from St. Thomas College Pala and Ph. D  

in Mathematics from  Union Christian College 

Aluva, Kerala. She is working as an Associate 

Professor since 1995,  in Mathematics at St. 

George’s College Aruvithura, Kerala, India. 

She is a life member in Kerala Mathematics 

Association and currently she is the Kottayam  

Chapter secretary  of KMA.  She has 15 

international publications. She has 23 years of 

teaching experience and 10 years of research 

experience 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


