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Abstract: In this paper, We study intuitionistic fuzzy field and introduce intuitionistic fuzzy subfield and anti intuitionistic fuzzy ideal of field. 

And investigate some related theorems. 
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I. INTRODUCTION: 

              The concept of Fuzzy set (IF was short) was introduced Zadeh.L.A [12] in 1965 has showed meaningful applications in many field of 

studies and the theory of intuitionistic fuzzy set (IFS for short) as an extension of fuzzy set is introduced Atanassov.K [2] in 1983. The notion of 

fuzzy subgroups, anti-fuzzy subgroups, fuzzy fields and fuzzy linear spaces was introduced by Biswas.R [6,7]. In this paper, we introduce some 

new kind of intuitionistic fuzzy subfield and intuitionistic fuzzy ideal (IFSF and IFI for short) of a field. Intuitionistic fuzzy fields which are 

regarded as a generalization of field have been found useful in solving problems in different areas of mathematics and Engineering.               

1.1 Definition: 

              Let X be a non-empty set. A fuzzy set A drawn from X is definied as  

                             *     ( )      + 
Where,   ( )   ,   - is the membership function of the fuzzy set A. fuzzy set is a collection of object with graded membership. 

             i.e) having degrees of membership. 

1.2 Definition: 

          An intuitionistic fuzzy set A of a non-empty set F is a object of the form 

                             *     ( )   ( )      + 
Where,   ( )   ,   - and   ( )   ,   - are membership and non-membership functions such that for each    . 

                        we have,     ( )    ( )   . 
1.3 Remark: 

i) When   ( )    ( )       )  ( )      ( ) then A is called fuzzy set. 

ii) We denote the intuitionistic fuzzy set, 

                        ( )   ( )      + 
                               By   (     ). 
1.4 Definition: 

            Let F be a field and A is a fuzzy set of F if the following conditions hold, 

i)   (   )      *  ( )   ( )+ 
ii)   (  )    ( ) 
iii)   (  )      *  ( )   ( )+ 
iv)   ( 

  )    ( ) 
We call A is a fuzzy field of F. denoted by (   ). Also (   ) is called a fuzzy field of F. 

1.5 Definition: 

        Let F be a field and      ( ). If for all       the following conditions are vaild then A is called an intuitionistic fuzzy field over F. 

shortly    ( ). 
i)    (   )      *  ( )   ( )+ 
ii)    (  )    ( ) 
iii)    (  )      *  ( )   ( )+ 
iv)    ( 

  )    ( ) 
v)   (   )      *  ( )   ( )+ 
vi)   (  )    ( ) 
vii)   (  )      *  ( )   ( )+ 
viii)   ( 

  )    ( ) 
1.6 Definition: 

            Let F be a field. An intuitionistic fuzzy , 

                                 *     ( )   ( )      + 
Of F is said to be intuitionistic fuzzy subfield (in short IFSF) of F if, 

i)    (   )      *  ( )   ( )+ 
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ii)    (  )    ( ) 
iii)    (  )      *  ( )   ( )+ 
iv)    ( 

  )    ( ) 
v)   (   )      *  ( )   ( )+ 
vi)   (  )    ( ) 
vii)   (  )      *  ( )   ( )+ 
viii)   ( 

  )    ( ) 
1.7 Definition: 

           An intuitionistic fuzzy set   *     ( )   ( )      + of a field F is said to be intuitionistic fuzzy ideal (in short IFI) of F if, 

i)   (   )      *  ( )   ( )+ 
                 ii)           (  )      *  ( )   ( )+ 
                iii)          (   )      *  ( )   ( )+ 
                iv)          (  )      *  ( )   ( )+ 
1.8 Definition: 

            An intuitionistic fuzzy set   *     ( )   ( )      + of a field F is said to be anti intuitionistic fuzzy ideal (in short AIFI) of F if, 

i)   (   )      *  ( )   ( )+ 
                 ii)           (  )      *  ( )   ( )+ 
                iii)          (   )      *  ( )   ( )+ 
                iv)           (  )      *  ( )   ( )+ 
                 

II. INTUITIONISTIC FUZZY SUBFIELD AND INTUITIONISTIC FUZZY IDEAL 

2.1 Theorem: 

           Let   (  ( )   ( )) be intuitionistic fuzzy subfield F then, 

i) If   ( )    ( ) then 

        (   )      *  ( )   ( )+       . 

ii)  If    ( )    ( ) then 

        (   )      *  ( )   ( )+       . 

Proof: 

i) Let   ( )    ( ) then   (   )     *  ( )   ( )+ for all       

      Let   ( )    ( ) 
 we can suppose that, 

                               ( )    ( )    
     As,   (   )      *  ( )   ( )+    
   so,   (   )    
 If,   (   )    then, 

                ( )    *  (   )      *  ( )   (   )+    
                               i.e)   ( )   ,  
       which is contrary to the assumption and so, 

                     (    )        *  ( )   ( )+ 
 Next, we have to prove(ii) 

ii) Let,   ( )    ( ) 
 we can suppose that, 

                               ( )    ( )    
     As,   (   )      *  ( )   ( )+    
   so,   (   )    
If,   (   )    then, 

             ( )    *  (   )      *  ( )   (   )+    
                               i.e)   ( )   ,  
   which is contrary to the assumption and so, 

                     (    )        *  ( )   ( )+ 
                               Hence the proof. 

2.2 Corollary: 

         Let A be an IFSF of a field F, then 

i) Among   (   ),   ( ),   ( ) at least two are the same, 

ii) Among   (   ),   ( ),   ( ) at least two are the same, 

  Proof: 

i) If       ( )    ( ) from the theorem [2.1] 

    We have, 

              (    )      *  ( )   ( )+  
    suppose,   ( )    ( )+ 
     then,   (    )    ( )  

ii) If       ( )    ( ) from the theorem [2.1] 
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   We have, 

              (    )      *  ( )   ( )+  
         suppose,   ( )    ( )+ 
         then,   (    )    ( ) 
 

2.3 Theorem: 

            Let A be IFS of a filed then A is IFSF of F if and only if    is IFSF of F. 

Proof: 

           Let, A be IFSF of a filed F then, 

i)    (   )      *  ( )   ( )+ 
ii)    (   )     *  ( )   ( )+ 
iii)    (  )    ( ) 
iv)   (  )    ( ) 
v)   (  )      *  ( )   ( )+ 
vi)   (  )      *  ( )   ( )+ 
vii)   ( 

  )    ( ) 
viii)   ( 

  )    ( )  
To show that,    (  

    
 )  (     ) is IFSF of F, 

From(i), 

        We have, 

                   (   )      *  ( )   ( )+ 
                       i.e)   

 (   )      *  
 ( )   

 ( )+ 
                   *  

 ( )   
 ( )+    

 (   )  
                       i.e)     *    

 ( )     
 ( )+      

 (   ) 
                     *  

 ( )   
 ( )+      

 (   ) 
                       i.e)   

 (   )     *  
 ( )   

 ( )+ 
and, we can show that, (ii) 

                     (   )      *  ( )   ( )+ 
                      i.e)   

 (   )     *  
 ( )   

 ( )+ 
                      *  

 ( )   
 ( )+    

 (   )   
                     i.e)     *    

 ( )     
 ( )+      

 (   ) 
                        *  

 ( )   
 ( )+      

 (   ) 
                     i.e)   

 (   )     *  
 ( )   

 ( )+ 
from (iii) 

         We have, 

                     (  )      *  ( )   ( )+ 
                          i.e)   

 (  )      *  
 ( )   

 ( )+ 
             thus, 

                          *  
 ( )   

 ( )+    
 (  )  

                           i.e)     *    
 ( )     

 ( )+      
 (  ) 

                            *  
 ( )   

 ( )+      
 (  ) 

                           i.e)     *  
 ( )   

 ( )+    
 (  ) 

                                       
 (  )     *  

 ( )   
 ( )+ 

and, we can show that, (iv) 

                   (  )      *  ( )   ( )+ 
                      i.e)   

 (  )     *  
 ( )   

 ( )+  
            thus, 

                         *  
 ( )   

 ( )+    
 (  )  

                            i.e)     *    
 ( )     

 ( )+      
 (  ) 

                           *  
 ( )   

 ( )+      
 (  ) 

                            i.e)     *  
 ( )   

 ( )+    
 (  ) 

                            i.e)   
 (  )     *  

 ( )   
 ( )+ 

from (v): 

       we have, 

                 (  )    ( ) 
                     i.e)   

 (  )    
 ( )  

           thus,   
 ( )    

 (  ) 
                     i.e)     

 ( )      
 (  ) 

                                     
 ( )    

 (  ) 
                                     

 (  )    
 ( ) 

And also, we can show that (vi), 

          we have, 
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                  (  )    ( ) 
                         i.e)   

 (  )    
 ( ) 

          thus,   
 ( )    

 (  ) 
                         i.e)     

 ( )      
 (  ) 

                                        
 ( )    

 (  ) 
                                        

 (  )    
 ( ) 

From (vii), 

           we have, 

                      ( 
  )    ( ) 

                          i.e)   
 (   )    

 ( )  
             thus,   

 ( )    
 (   ) 

                          i.e)     
 ( )      

 (   ) 
                                       

 ( )    
 (   ) 

                                      
 (   )    

 ( ) 
And also, we can show that (viii), 

               we have, 

                          ( 
  )    ( ) 

                              i.e)   
 (   )    

 ( ) 
                 thus,   

 ( )    
 (   ) 

                              i.e)     
 ( )      

 (   ) 
                                             

 ( )    
 (   ) 

                                             
 (   )    

 ( ) 
                         Therefore, A is IFSF of F then    is IFSF of F. 

Similarly, when    is IFSF of F we can show that A is IFSF of F 

                                     Hence the proof. 

2.4 Theorem: 

               Let A be intuitionistic fuzzy set of a field F, then A is intuitionistic fuzzy ideal of F if and only if    is intuitionistic fuzzy ideal of F. 

Proof: 

            Firstly, let A be intuitionistic fuzzy ideal of F, then 

                        i)          (   )      *  ( )   ( )+ 
                        ii)         (  )      *  ( )   ( )+ 
                       iii)        (   )      *  ( )   ( )+ 
                       iv)        (  )      *  ( )   ( )+ 
            to show that    (  

    
 ) = (     ) is intuitionistic fuzzy ideal of F. 

 From(i), 

        We have, 

                   (   )      *  ( )   ( )+ 
                             i.e)   

 (   )      *  
 ( )   

 ( )+ 
                          *  

 ( )   
 ( )+    

 (   )  
                             i.e)     *    

 ( )     
 ( )+      

 (   ) 
                            *  

 ( )   
 ( )+      

 (   ) 
                            i.e)   

 (   )     *  
 ( )   

 ( )+ 
and, we can show that, (ii) 

                           (   )      *  ( )   ( )+ 
                              i.e)   

 (   )     *  
 ( )   

 ( )+ 
                            *  

 ( )   
 ( )+    

 (   )  
                              i.e)     *    

 ( )     
 ( )+      

 (   ) 
                              *  

 ( )   
 ( )+      

 (   ) 
                              i.e)   

 (   )     *  
 ( )   

 ( )+ 
from (iii) 

               We have, 

                            (  )      *  ( )   ( )+ 
                                       i.e)   

 (  )      *  
 ( )   

 ( )+ 
           thus,      *  

 ( )   
 ( )+    

 (  )  
                                      i.e)    *    

 ( )     
 ( )+      

 (  ) 
                          *  

 ( )   
 ( )+      

 (  ) 
                                      i.e)    *  

 ( )   
 ( )+    

 (  ) 
                             

 (  )     *  
 ( )   

 ( )+ 
and, we can show that, (iv) 

                           (  )      *  ( )   ( )+ 
                                    i.e)   

 (  )     *  
 ( )   

 ( )+ 
              thus,     *  

 ( )   
 ( )+    

 (  )  
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                                     i.e)    *    
 ( )     

 ( )+      
 (  ) 

                               *  
 ( )   

 ( )+      
 (  ) 

                                     i.e)    *  
 ( )   

 ( )+    
 (  ) 

                                     i.e)   
 (  )     *  

 ( )   
 ( )+ 

                  Therefore, A is IFSF of F then    is IFSF of F. 

Similarly, when    is IFSF of F we can show that A is IFSF of F 

                                       Hence the proof. 

2.5 Theorem: 

         Union of two IFI of a field F is also IFI of F. 

Proof: 

              Let, X and Y be any two intuitionistc fuzzy ideal of a field F and let, x and y in F 

Let, 

               *     ( )   ( )      +  and 

              *     ( )   ( )      + 
And also let,       

                   *     ( )   ( )      + 
Where, 

             *  ( )   ( )+    ( ) and    *  ( )   ( )+    ( ) 
Now, 

            (   )      *  (   )   (   )+,    (   )      *  (   )   (   )+ 
And, 

           (  )     *  (  )   (  )+,   (  )      *  (  )   (  )+ 
Now, 

                (   )      *  (   )   (   )+ 
                                  *   *  ( )   ( )+     *  ( )   ( )++ 
                                  *   *  ( )   ( )+     *  ( )   ( )+      *  ( )   ( )+ 
Therefore,   (   )      *  ( )   ( )+ for all x and y in F. 

And, 

       (  )      *  (  )   (  )+ 
                                   *   *  ( )   ( )+     *  ( )   ( )++ 
                                   *   *  ( )   ( )+     *  ( )   ( )++     *  ( )   ( )+ 
Therefore,   (  )     *  ( )   ( )+ for all x and y in F. 

Also, 

       (   )     *  (   )   (   )+ 
                                   *   *  ( )   ( )+     *  ( )   ( )++ 
                                  *   *  ( )   ( )+     *  ( )   ( )+     *  ( )   ( )+ 
Therefore,  (   )      *  ( )   ( )+ for all x and y in F. 

And, 

        (  )     *  (  )   (  )+ 
                                  *   *  ( )   ( )+     *  ( )   ( )++ 
                                   *   *  ( )   ( )+     *  ( )   ( )++     *  ( )   ( )+ 
Therefore,   (  )      *  ( )   ( )+ for all x and y in F. 

                     Therefore, Z is an intuitionistic fuzzy ideal of a field F. 

Hence,  

        Union of any two intuitionistic fuzzy ideal of a field F is an intuitionistic fuzzy ideal of  F. 

2.6 Theorem: 

               Union of two anti intuitionistic fuzzy ideals of a field F is also anti intuitionistic fuzzy ideal of F. 

Proof: 

            Let A and B be two anti intuitionistic fuzzy ideal of F     and    are intuitionistic fuzzy ideal of F [by theorem 2.5] 

                  is intuitionistic fuzzy ideal of F  (   )  is intuitionistic fuzzy ideal of F      is anti intuitionistic fuzzy ideal of F. 

2.7 Corollary: 

          Union of an arbitrary collections of anti intuitionistic fuzzy ideal of a field F is also anti intuitionistic fuzzy ideal of F.  

 

III. CONCLUSION: 
          Recently the fuzzification of algebraic structures plays an fundamental role in many branches of mathematics and engineering. In this 

present paper we have expound a new kind of intuitionistic fuzzy ideal of field and we also express intuitionistic fuzzy subfield and intuitionistic 

fuzzy ideal. These structural properties will be accommodating to the readers as well as researchers to compose and further supplement of 

intuitionistic fuzzy field. 

 

 

 

 

http://www.jetir.org/


© 2018 JETIR August 2018, Volume 5, Issue 8                                                           www.jetir.org  (ISSN-2349-5162)  

 

JETIR1808936 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 278 

 

REFERENCES: 
[1]  Antony,P.L. and Lilly,P.L 2009. Some properties of fuzzy lie algebra over fuzzy field, in proceedings of the international seminar on recent 

trends in topology and its application, St.  Joseph’s College, Irinjalakuda, pp. 196-199. 

[2] Atanassov,K.T 1986. Intuitionistic fuzzy sets, Fuzzy sets and systems, 20,87-96. 

[3] Basnet,D.K 2010. (   ) cut of intuitionistic fuzzy ideal, international journal of Algebra, 4(27): 1329-1334  

[4] Basnet,D.K 2011. Topics in intutionistic fuzzy Algebra, Lambert Academic Publication,  ISBN: 978-3-8443-9147-3. 

[5] Bhakat,S.K and Das,P 1996. Fuzzy Subrings and Ideals redefined, Fuzzy sets and systems, 81:  383-393. 

[6] Biswas.R 1990. Fuzzy subgroups and Anti-fuzzy subgroups, Fuzzy set and systems, 35: 121-124. 

[7] Biswas.R 1989. Fuzzy fields and fuzzy linear spaces redefined, Fuzzy sets and systems,  Holland. 

[8] Bin,Y and Xue-hai,Y 2011. Intuitionistic Fuzzy Subrings and Ideals, 2011 8
th

 international Conference on Fuzzy Systems and Knowledge 

Discovery. 1: 300-305. 

[9] Guangwen,L. and Enrui,G 2001, Fuzzy Algebras and fuzzy quotient algebras over fuzzy field, Electronic Busefal, 85: pp. 1-4. 

[10] Nanda,S 1990. Fuzzy Algebras Over Fuzzy Field, Fuzzy Sets and Systems, 37: pp. 99-103. 

[11] Vasu.M, Sivakumar.D and Arjunan.K 2012. A Study on anti (T,S)-fuzzy Subfield of a field,indian joural of Research, 1:78-80.   

[12] Zadeh.L.A 1965. Fuzzzy Sets, Inform control. 8: 338-353.  

 

http://www.jetir.org/

