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1.  INTRODUCTION 

The notion of Intuitionistic  fuzzy set (IFS) was introduced in [1]. Later various properties on it were discussed in 

[2- 4,6]. The concept of  induced intuitionistic fuzzy sets introduced by B.C. Mondal in [5]. 

In section 2, we have described a few basic definitions, notations, properties and also considered an example which 

deals with the concept of intuitionistic fuzzy set and induced intuitionistic fuzzy set. 

In section 3, we have discussed some properties of induced intuitionistic fuzzy sets. 

Finally, in section 4, we  have discussed some properties of second order induced intuitionistic fuzzy set and 

established a few relationship among them . 

 

2.  Preliminaries 

This section contains some basic definitions, notations, properties, properties and an example which are used 

through-out the paper. 

Definition 2.1 [1,2]: Let E be any non-empty set. An intuitionistic fuzzy set   of   is an object of the form     

 * (     ( )    ( ) )         + , where the functions      ,   -  and      ,   -   denotes the degree of 

membership and the non - membership of the element x ε E respectively and for every          ( )    ( )  

  . 

Definition 2.2 [1,2]: If   and   are two intuitionistic fuzzy sets of a non - empty set  ,  then     if and only if for 

all       ( )    ( ) and   ( )     ( )  

        if and only if for all          ( )      ( )        ( )      ( )  

        * (      (  ( )      ( ))     (  ( )   ( ))         +;  
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        * (      (  ( )    ( ))     (  ( )   ( )) )         +. 

Considering the degree of memberships   ( )   ( ) and the non - memberships   ( )   ( )of each element     

of the intuitionistic fuzzy sets   and   respectively of  a non-empty set  , the  four types of induced ituitionistic 

fuzzy sets are defined  as follows:  

Definition 2.3 [5]: If A and B are two intuitionistic fuzzy sets of a non - empty set E then  

  ( )     * (     ( )    (  ( )   ( ))         }  

  ( )     {.     ( )     (  ( )   ( ))/         }   

  ( )     { (      (  ( )   ( ))    ( ))        }  

  ( )     {(       (  ( )   ( ))    ( )        )}  

Example2.4 [5]: Let   *     + and      be two intuitionistic fuzzy sets on it with their degree of membership 

functions        and the degree of non-membership functions         respectively defined as follows: 

    ( )        ( )        ( )        ( )        ( )        ( )       

  ( )        ( )        ( )        ( )        ( )        ( )      . 

Therefore, 

   *(         ) (         ) (         )+ 

   *(         ) (         ) (         )+ 

   *(         ) (         ) (         )+ 

   *(         ) (         ) (         )+ 

   *(         ) (         ) (         )+ 

   *(         ) (         ) (         )+ 

   *(         ) (         ) (         )+ 

   *(         ) (         ) (         )+ 

    *(         ) (         ) (         )+ 

    *(         ) (         ) (         )+ 
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Note2.5 [5]:  From the above example it follows that 

   ( )    ( )   ( )    ( )  
 ( )    ( )   ( )    ( ). 

Property2.6 [5]:                      .  

Property2.7 [5]:        
        . 

Property 2.8 [5]:                      .  

 

3.  Some Properties of Induced Intuitionistic Fuzzy Sets. 

Property 3.1: (   ) ( )        ( )    ( ). 

Proof: (   ) ( )  {.     (    ( )   ( ))     ( )/     } 

                                     {.     (  ( )   ( ))    (  ( )   ( ))/     } 

                                           ( )    ( )     (by Property 2.6) . 

Note 3.2: (   ) ( )    ( )    ( ) follows from the Example2.4.   

In fact, 

Property 3.3: (   ) ( )    ( ). 

Proof: (   ) ( )  {.     (    ( )   ( ))     ( )/     } 

                 {(     .   (  ( )   ( ))   ( )/     (   ( )    ( )))     } 

                 {.    ( )    (   ( )    ( ))/     } 

                   ( ). 

Property 3.4: (   ) ( )        ( )    ( ). 

Proof: (   ) ( )  {.      ( )    (    ( )   ( ))/     } 

              {(     (  ( )   ( ))    .   (  ( )   ( ))   ( )/)     } 

              {.     (  ( )   ( ))    (  ( )   ( ))/     } 



International Journal of Mathematics Trends and Technology (IJMTT) – Volume 66 Issue 7 – July 2020 

 

ISSN: 2231-5373                                  http://www.ijmttjournal.org                                    Page 92 

                     ( )    ( )     (by Property2.6).                                       

Note3.5: (   ) ( )    ( )    ( ) follows from the Example2.4. 

In fact, 

Property3.6: (   ) ( )    ( ). 

Proof: (   ) ( )  {.      ( )    (    ( )   ( ))/     } 

                    {(     (  ( )   ( ))    .   (  ( )   ( ))   ( )/)     } 

                   {.     (  ( )   ( ))   ( )/     } 

                     ( ). 

Property3.7: (   ) ( )   
 ( ). 

Proof: (   ) ( )  {.     (    ( )   ( ))     ( )/     } 

                    {(     .   (  ( )   ( ))   ( )/     (  ( )   ( )))     } 

                     {.    ( )    (  ( )   ( ))/     } 

                       ( ). 

Property 3.8: (   ) ( )      (   ) ( ). 

Proof: (   ) ( )  {.     (    ( )   ( ))     ( )/     } 

 {(     .   (  ( )   ( ))   ( )/     (  ( )   ( )))     }    

 {.     (  ( )   ( ))    (  ( )   ( ))/     }     . 

Also, (   ) ( )  {.      ( )    (    ( )   ( ))/     } 

 {(     (  ( )   ( ))    .   (  ( )   ( ))   ( )/)     } 

          {.     (  ( )   ( ))    (  ( )   ( ))/     }     . 

Property 3.9: (   ) ( )   
 ( ) 
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Proof: (   ) ( )  {.      ( )    (    ( )   ( ))/     } 

 {(     (  ( )   ( ))    .   (  ( )   ( ))   ( )/)     } 

          {.     (  ( )   ( ))   ( )/     }   
 . 

 

4.    Some Properties of Second Order Induced Intuitionistic Fuzzy Sets. 

In this section we describe some properties of induced intuitionistic fuzzy sets of an induced intuitionistic fuzzy sets 

on a set  , called second order induced intuitionistic fuzzy sets. 

Property 4.1 (Idempotent law): 

 i) (  ) ( )    ( ) 

ii) (  ) ( )    ( ) 

iii) (  ) ( )    ( ) 

iv) (  ) ( )    ( ) 

Proof: i) (  ) ( )  {.     (   ( )   ( ))    ( )/     } 

                                  {(     .   (  ( )   ( ))   ( )/    ( ))     } 

                                  {.     (  ( )   ( ))   ( )/     }  

                                    ( ). 

ii) (  ) ( )  {(     .   ( )   ( )/     ( ))     } 

                                  {(     .   (  ( )   ( ))   ( )/    ( ))     } 

                                  {.     (  ( )   ( ))   ( )/     }  

                                    ( ). 

iii) (  ) ( )  {(     ( )    .   ( )   ( )/)     } 
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                                  {(    ( )    .   (  ( )   ( ))   ( )/)     } 

                                  {.    ( )    (  ( )   ( ))/     } 

                                    ( ). 

iv) (  ) ( )  {(     ( )    .   ( )   ( )/)     } 

                                  {(    ( )    .   (  ( )   ( ))   ( )/)     } 

                                  {.    ( )    (  ( )   ( ))/     } 

                                    ( ). 

Property 4.2: (  ) ( )  (  ) ( )      

Proof: (  ) ( )  {.    ( )    (  ( )   ( ))/     }
 
( ) 

                               {.     (  ( )   ( ))    (  ( )   ( ))/     } 

                                  . 

Also,    (  ) ( )  {.     (  ( )   ( ))   ( )/     }
 

( ) 

                               {.     (  ( )   ( ))    (  ( )   ( ))/     } 

                                  .                                       

Property 4.3: (  ) ( )  (  ) ( )      

Proof:  (  ) ( )  {.    ( )    (  ( )   ( ))/     }
 
( ) 

                                {.     (  ( )   ( ))    (  ( )   ( ))/     } 

                                    . 

Also,    (  ) ( )  {.     (  ( )   ( ))   ( )/     }
 
( ) 

                               {.     (  ( )   ( ))    (  ( )   ( ))/     } 
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                                   . 

Property 4.4: (  )
 ( )  (  ) ( ) 

Proof: (  )
 ( )  {(     .   ( )   ( )/     ( ))     } 

                              {.     (  ( )   ( ))    (  ( )   ( ))/     } 

                              {.     ( )    (   ( )   ( ))/     } 

                               (  ) ( ). 

Property 4.5: (  )
 ( )  (  ) ( ) 

Proof: (  )
 ( )  {(     ( )    .   ( )   ( )/)     } 

                        {.     (  ( )   ( ))    (  ( )   ( ))/     } 

                       {(     .   ( )   ( )/     ( ))     } 

                       (  ) ( ). 
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