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Abstract 

In this paper, we introduced the concept of intuitionistic fuzzy translation of intuitionistic 

fuzzy subfield. Also we investigate some of their properties. 

1. Introduction 

The concept of fuzzy subset was introduced by L. A. Zadeh [8] in the year 

1965. The subsequent research activities in this area and related areas have 

found applications in many branches of science and engineering. The 

following papers have motivated us to work on this paper: K. T. Atanassov [2, 

3] introduced intuitionistic fuzzy subset, as a generalization of the notion of 

fuzzy set. We introduce intuitionistic fuzzy translation of intuitionistic fuzzy 

subfield and some properties are investigated. 

2. Preliminaries 

Definition 2.1. Let X be a non empty set. A fuzzy subset A of X is a 

function  .1,0: XA  
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Definition 2.2. Let  ,,F  be a field. A fuzzy subset A of F is said to be 

a fuzzy subfield (FSF) of F if the following conditions are satisfied: 

(i)       ,,min yAxAyxA   for all x and y in F, 

(ii)       ,,min1 yAxAxyA   for all x and y in  .0F  

Definition 2.3. An intuitionistic fuzzy subset (IFS) A of a set X is defined 

as an object of the form      ,,, XxxvxxA    where 

 1,0:  XA  and  1,0: XvA  define the degree of membership and 

the degree of non-membership of the element x in X respectively and for 

every x in X satisfying     .10  xvx AA  

Definition 2.4. Let A and B be any two intuitionistic fuzzy subsets of a 

set X. We define the following relations and operations: 

(i)            .,max,,min, XxxvxvxxxBA BB    

(ii)            .,min,,max, XxxvxvxxxBA BB    

Definition 2.5. Let  ,,F  be a field. An intuitionistic fuzzy subset A of 

F is said to be an intuitionistic fuzzy subfield (IFSF) of F if the following 

conditions are satisfied: 

(i)       ,,min yxyx AAA   for all x and y in F, 

(ii)    ,xx AA   for all x in F, 

(iii)       ,,min yxxy AAA   for all x and y in F, 

(iv)     ,1 xx AA    for all x in  ,0F  

(v)       ,,max yvxvyxv AAA   for all x and y in F, 

(vi)    ,xvxv AA   for all x in F, 

(vii)       ,,max yvxvxyv AAA   for all x and y in F, 

(viii)    ,1 xvxv AA   for all x in  .0F  

Definition 2.6. Let A be an intuitionistic fuzzy subset of X and  and  in 



INTUITIONISTIC FUZZY TRANSLATION OF … 

Advances and Applications in Mathematical Sciences, Volume …, Issue …, 2019 

1329 

          .10,:sup1,0  xvxXxxvx AAAA  Then  
ATT



,

  is 

called an intuitionistic fuzzy translation of A if        ,  xxx A
A

T  

             ,10,:sup1,   xXxxvxxvxvxv AAAA
A

T  for 

all x in X. 

Example 2.7. Consider the set  .4,3,2,1,0X  Let 

          5.0,2.0,4,2.0,45.0,3,05.0,6.0,2,3.0,4.0,1,1.0,5.0,0 AA  

be an intuitionistic fuzzy subset of X and .05.0,25.0   The intuitionistic 

fuzzy translation of A is      ,35.0,65.0,1,15.0,75.0,005.0,25.0  ATT  

     .55.0,45.0,4,25.0,7.0,3,1.0,85.0,2  

3. Properties 

Theorem 3.1. If M and N are two intuitionistic fuzzy translations of 

intuitionistic fuzzy subfield A of a field  ,,F  then their intersection 

NM   is an intuitionistic fuzzy translation of A. 

Proof. Let x and y belong to F. Let 
 

   ,,
,





xxTM A

A  

  FxxvA 


 and 
 

     FxxvxxTN AA
A 




,,
,

 be two 

intuitionistic fuzzy translations of intuitionistic fuzzy subfield A of a field 

 .,, F  

Let NMC   and       ,,, FxxvxxC CC 


 where  

       


xxx AAC ,min  and        .,max 


xvxvxv AAC  

Case (i).    and .  

Now, 

           yxyxyxyxyx AAMMC  ,min,min  

   yxA  

 ,yxM   for all x and y in F. 
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And 

              11111 ,min,min xyxyxyxyxy AAMMC  

   1xyA  

 ,1 xyM  for all x and 0y  in F. 

Now, 

             yxvyxvyxvyxvyxv AANMC ,max,max  

   yxvA  

 ,yxvN   for x and y in F. 

And  

              11111 ,max,max yxvxyvyxvyxvxyv AAMMC  

   1xyvA  

 ,1 xyvN  for all x and 0y  in F. 

Therefore 
 

     FxxvxxTC AA
A 




,,
,

 is an intuitionistic 

fuzzy translation of intuitionistic fuzzy subfield A of a field  .,, F  

Case (ii).   and .  

Now,    

             yxyxyxyxyx AANMC ,min,min  

   yxA  

 ,yxN   for all x and y in F. 

And  

              11111 ,min,min yxxyyxyxxyv AANMC  

   1xyvA  

 ,1 xyN  for all x and 0y  in F. 
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Now,  

             yxvyxvyxvyxvyxv AANMC ,max,max  

   yxvA  

 ,yxvM   for x and y in F. 

And  

              11111 ,max,max yxvxyvyxyxvxyv AAMMC  

   1xyvA  

 ,1 xyvM  for all x and 0y  in F. 

Therefore 
 

     FxxvxxTC AA
A 




,,
,

 is an intuitionistic 

fuzzy translation of intuitionistic fuzzy subfield A of a field  .,, F  

Case (iii).   and .  

Clearly 
 

     FxxvxxTC AA
A 




,,
,

 is an intuitionistic 

fuzzy translation of intuitionistic fuzzy subfield A of a field  .,, F  

Case (iv).    and .  

Clearly 
 

     FxxvxxTC AA
A 




,,
,

 is an intuitionistic 

fuzzy translation of intuitionistic fuzzy subfield A of a field  .,, F  

Hence all cases, intersection of any two intuitionistic fuzzy translations of 

intuitionistic fuzzy subfield A of a field  ,,F  is an intuitionistic fuzzy 

translation of A. 

Theorem 3.2. If T is an intuitionistic fuzzy translation of an 

intuitionistic fuzzy subfield A of a field  ,,, F  then 

(i)    0TT vyx   implies    ,yvx TT   for all x and y in F and 

   11
TT xy    implies    ,yx TT   for all x and 0y  in F, 

(ii)    0TT vyxv   implies    ,yvxv TT   for all x and y in F and 
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   11
TT vxyv   implies    ,yvxv TT   for all x and 0y  in F, where 0 

and 1 are identity elements of F. 

Proof. Let x and y in F. 

Now,  

            yyxyyxxx AAAAT ,min  

        yyx AA ,min  

    yyx TT  ,min  

    yTT  ,0min  

     yy AT  

   xxyA  

       xxy AA ,min  

        xxy AA ,min  

    xyx TT  ,min  

    xTT  ,0min  

 .xT  

Therefore,    ,yx TT   for all x and y in F. 

Now,  

             yxyxyxx AAAAT ,min 11  

         yxy AA ,min 1  

    yxy TT   ,min 1  

    yTT  ,1min  

     yy AT  

    xyxA
1  
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        xyx AA ,min 1  

         xyx AA ,min 1  

    xyx TT   ,min 1  

    xTT  ,1min  

 .xT  

Therefore,    ,yx TT   for all x and 0y  in F. 

And   

            yvyxvyyxvxvxv AAAAT ,max  

        yvyxv AA ,max  

    yvyxv TT ,max   

    yvv TT ,0max  

     yvyv AT  

   xxyvA  

       xvxyv AA ,max  

        xvxyv AA ,max  

    xvxyv TT ,max   

    xvv TT ,0max  

 .xvT  

 Therefore,    ,yvxv TT   for all x and y in F. 

And 

               yvxyvyxyvxvxv AAAAT ,max 11  

         yvxyv AA ,max 1  
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    yvxyv TT ,max 1  

    yvv TT ,1max  

     yvyv AT  

    xyxvA
1  

        xvyxv AA ,max 1  

         xvyxv AA ,max 1  

    xvyxv TT ,max 1  

    xvv TT ,1max  

 .xvT  

 Therefore,    ,yvxv TT   for all x and 0y  in F. 

Theorem 3.3. If T is an intuitionistic fuzzy translation of an 

intuitionistic fuzzy subfield A of a field  ,,F  then T is an intuitionistic 

fuzzy subfield of F, for all x and y in F. 

Proof. Assume that T is an intuitionistic fuzzy translation of an 

intuitionistic fuzzy subfield A of a field F. Let x and y in F and 0, 1 are 

identity elements of F. 

We have, 

          yxyxyx AAAT ,min  

      yx AA ,min  

        yx AA ,min  

    .,min yx TT   

Therefore,       ,,min yxyx TTT   for all x and y in F. 

We have, 

                yxyxxyxy AAAAAT ,min,min 111  
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        yx AA ,min  

    .,min yx TT   

Therefore,       ,,min1 yxxy TTT    for all x and 0y  in F. 

And 

               yvxvyvxvyxyxv AAAAAT ,max,max  

        yvxv AA ,max  

    .,max yvxv TT  

Therefore,       ,,max yvxvyxv TTT   for all x and y in F. 

And 

                yvxvyvxvxyvxyv AAAAAT ,max,max 111  

        yvxv AA ,max  

    .,max yvxv TT  

Therefore,       ,,max1 yvxvxyv TTT   for all x and 0y  in F. 

Hence T is an intuitionistic fuzzy subfield of F. 

 Theorem 3.4. If T is an intuitionistic fuzzy translation of an 

intuitionistic fuzzy subfield A of a field  ,,, F  then 

      10: TTT xFxH   and      10 TTT vvxv   is either 

empty or a subfield of F, where 0 and 1 are identity elements of F. 

Proof. If no element satisfies this condition, then H is empty.      

If x and y satisfies this condition, then      ,0TTT xx   for all x 

in F and      ,11
TTT xx    for all x in  0F  and 

     ,0TTT vxvxv   for all x in F and      ,11
TTT vxvxv   for all x 

and y in  .0F  

Therefore,    ,0TT x   for all x in F and    ,11
TT x    for all x in 
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 0F  and    ,0TT vxv   for all x in F and    ,11
TT vxv   for all x in 

 .0F  

Hence 1,  xx  in H. 

Now, 

      yxyx TTT  ,min  

    yx TT  ,min  

    0,0min TT   

 .0T  

Therefore,    .0TT yx   (1). 

And, 

            yxyxyxyx TTTT  ,min0  

    yxyx TT  ,min  

 .yxT   

Therefore,    .0 yxTT   (2). 

From (1) and (2), we get    ,0 yxTT   for all x and y in F. 

Now,  

           yxyxxy TTTTT   ,min,min 11  

    1,1min TT   

 .1T  

Therefore,    .11
TT xy    (3). 

And, 

            111111 ,min1
  xyxyxyxy TTTT  
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    11 ,min   xyxy TT  

 .1 xyT  

Therefore,    .1 1 xyTT  (4). 

From (3) and (4), we get    ,1 1 xyTT  for all x and 0y  in F. 

Now, 

      yvxvyxv TTT  ,max  

    yvxv TT ,max  

    0,0max TT vv  

 .0Tv  

Therefore,     .0TT vyxv   (5). 

And, 

            yxvyxvyxyxvv TTTT  ,max0  

    yxvyxv TT  ,max  

 .yxvT   

Therefore,    .0 yxvv TT   (6). 

From (5) and (6), we get    ,0 yxvv TT   for x and y in F. 

Now, 

           111 ,max,max   yvxvyvxvxyv TTTTT  

    yvxv TT ,max  

    1,1max TT vv  

 .1Tv              

Therefore,    .11
TT vxyv   (7). 



M. MUTHUSAMY and K. ARJUNAN 

Advances and Applications in Mathematical Sciences, Volume …, Issue …, 2019 

1338 

And, 

            111111 ,max1
  xyvxyvxyxyvv TTTT  

    11 ,max  xyvyxv TT  

 .1 xyvT  

Therefore,    .1 1 xyvv TT  (8). 

From (7) and (8), we get    ,1 1 xyvv TT  for all x and 0y  in F. 

Hence    ,0 yxTT   for all x and y in F and    ,1 1 xyTT  for 

all x and 0y  in F and    ,0 yxvv TT   for all x and y in F and 

   ,1 1 xyvv TT  for all x and 0y  in F. 

Therefore, 1,  xyyx  in H. 

Hence H is either empty or is a subfield of F. 

Theorem 3.5. Let T be an intuitionistic fuzzy translation of an 

intuitionistic fuzzy subfield A of a field  .,, F  Then (i) if   ,1 yxT  

then    ,yx TT   for all x and y in F and if   ,11  xyT  then 

   ,yx TT   for all x and ey   in F, (ii) if   ,0 yxvT  then 

   ,yvxv TT   for all x and y in F and if   ,01 xyvT  then    ,yvxv TT   

for all x and ey   in F, where e and 1e  are identity elements of F. 

Proof. Let x and y in F. 

(i) Now, 

        yyxyyxx TTTT  ,min  

    yy TT  ,1min  

 yT   

 yxxT   
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    yxx TT  ,min  

       .1,min xxx TTT   

Therefore,  ,yTT   for all x and y in F. 

And, 

        yyxyyxyx TTTT   ,min 11  

    yy TT  ,1min  

 1 yT  

 11  yxxT  

       .1,min 11 xxx TTT    

Therefore,    ,yx TT   for all x and ey   in F. 

(ii)  Now, 

        yvyxvyyxvxv TTTT ,max   

    yvyv TT  ,1max  

 yvT   

 yxxvT   

    yxvxv TT  ,max  

       .0,max xvxvxv TTT   

Therefore,    ,yvxv TT   for all x and y in F. 

And, 

        yvyxyvyxyvxv TTTT ,max 11    

    yvyv TT  ,1max  

 1 yvT  
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 11  yxxvT  

    11 ,max  xyvxv TT  

       .0,max 11 xvxvxv TTT    

Therefore,    ,yvxv TT   for all x and ey   in F. 

Theorem 3.6. Let  ,,F  be a field. If T is an intuitionistic fuzzy 

translation of an intuitionistic fuzzy subfield A of F, then 

      ,,min yxyx TTT   for all x and y in F and 

      ,,min yxyx TTT   for all x and y in F and  

      ,,max yvxvyxv TTT   for all x and y in F and 

      ,,max yvxvxyv TTT   for all x and y in F with    yx TT   and 

   yvxv TT   where 0 and 1 are identity elements of F. 

Proof. Let x and y belongs to F. 

Assume that    yx TT   and    .yvxv TT   

Now, 

        yxxyxxy TTTT  ,min  

      yxyxx TTT  ,min  

    yx TT  ,min  

 yT  

Therefore,       ,,min yxyx TTTT   for all x and y in F. 

Now, 

        xyxxyxy TTTT   ,min 11  

      xyxyx TTT  ,min  

      .,min yyx TTT   

Therefore,         ,,min yxyxy TTTT   for all x and y in F. 
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And, 

        yxvxvyxxvyv TTTT  ,max  

      yxvyxvyv TTT  ,max  

      .,max yvyvxv TTT   

Therefore,         ,,max yvxvyvyxv TTTT   for all x and y in F. 

And, 

        yxvxvxyxvyv TTTT ,max 11    

    xyvxv TT ,max  

 yxvT  

    yvxv TT ,max  

 .yvT  

Therefore,         ,,max yvxvyvxyv TTTT   for all x and y in F. 
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