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Abstract: Let   be a ring with centre     . In this paper we prove that a nonzero Lie ideal   of a semiprime ring   of 

characteristic different from        is central if it satisfies one of the following: 

                    ,                      ,                    ,                   ,              
          ,                         ,                       ,                        ,                 
                                    ,                               ,                               , 
                               ,                               ,                               , 
                              ),                           ,                            , 
                      ,                       for all      , where   stands for the trace of an n-additive map 

   

F : R´ R´… ´ R

n-times

® R  
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INTRODUCTION 

Throughout the paper,   will denote an associative 

ring with centre     . A ring   is said to be prime (resp. 

semiprime) if         implies that either     or 

b=0 (resp.         implies that    ). For each pair 

of elements        we shall write       the 

commutator      . 

An additive subgroup   of a ring   is said to be a 

Lie ideal of   if         . An additive map        

is said to be a derivation if, 

                                  

An additive map        is said to be a 

generalized derivation if there exists a derivation 

       such that, 

                                  

Let      be a fixed positive integer. A map 

   

F : R´ R´… ´ R

n-times

® R

 

is said to be symmetric (permuting) if, 

                                               for all 

      for every permutation                         . 

The map 
   

F : R´ R´… ´ R

n-times

® R

 

is said to be n-additive if 

                      is additive in each variable 

                   that is, 

                                    =

                              +                              

for all           and            .  

The mapping         defined by f(x) = F(x,x,...,x) 

is called the  trace of F. It is obvious that in case when  
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F : R´ R´… ´ R

n-times

® R  is a symmetric n-additive map, the 

trace   of   satisfies the relation              

        
 
    

          . 

In 1992 Daif and Bell [3, Theorem 1] proved that if a 

semiprime ring   admits a derivation   such that 

                                   , then   is 

commutative. Further first author [1] investigated the 

commutativity of a prime ring   admitting a generalized 

derivation   satisfying one of the following:          

         ,                     ,                

                      in some appropriate subset of  . 

Motivated by the aforementioned results are 

investigate the following conditions   

                      ,  

                          

                     ,  

                    ,  

                            

                             

                           

                         , 

                             , 

                            , 

                                   

                                 ,  

                                  , 
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                                 ,  

                                 , 

                                    

                            ,  

                             ,  

                          

                                        

a nonzero Lie ideal of   and   trace of n-additive map

   

F : R´ R´… ´ R

n-times

® R . 

PRELIMINARY RESULTS 

The following Lemmas are essential to prove our 

Theorems. 

Lemma 2.1. [4, Lemma 1] Let   be a semiprime 

ring and   be a nonzero Lie ideal of  . If            , 

then        . 

Lemma 2.2. Let   be a semiprime ring and   be a 

nonzero Lie ideal of  . If         , then        . 

Proof. Since          for all       ,       

                          . Using Lemma 2.1 we get 

the required result. 

MAIN RESULT 

Theorem 3.1. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 
   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of   . If 

                         , then        . 

Proof. Suppose, 

                                        

Replacing   by     in (3.1), we get 

               
 
    

                    

            for all          

From (3.1), we get, 

   
 
    

                                     (3.2) 

Replacing   by   in (3.2), we find 

   
 
    

                    for all          

that is, 

  
 
          +  

 
          +  

 
           

+ ...+  
   

                    

This implies, 

   

n

1

æ

è
ç

ö

ø
÷ F : (xy,xy,… , xy

(n-1)-times

® xy

1-times

)

+
n

2

æ

è
ç

ö

ø
÷ F(xy, xy,… ,xy

(n-2)-times

® xy

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F(xy, xy,… ,xy

(n-3)-times

® xy

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F(xy,xy,… ,xy

(n-1)-times

® xy

1-times

)ÎZ(R)

 

for all       . 

This can be written as, 

   
 
 +  

 
 +  

 
 +...+  

   
 )                      for 

all       . 

This gives, 

                                            

Since   is not of characteristic       . Then 

                      for all       . This implies 

that              From (3.1), we get             for 

all       . 

This implies that           ). Hence         by 

Lemma 2.1. 

 Similarly, we can prove the result for the 

case                  for all       . 

Theorem 3.2. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 
   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the traceof  .  

If                                     

then        . 

Proof. The proof runs on the same parallel lines as 

of Theorem 3.1. 

Theorem 3.3. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of    Let 
   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of  .  

If                               ,  

then        . 

Proof. Suppose, 
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                              . (3.3) 

Replacing   by     in (3.3), we get, 

               
 
    

                   

                        (3.4) 

Using (3.3), we obtain, 

   
 
    

                                     (3.5) 

Substituting   for   in (3.5), we get, 

   
 
    

                                   (3.6) 

This can be written as, 

  
 
          +   

 
          +   

 
          + ...+

  
   

                    (3.7) 

that is, 

   

n

1

æ

è
ç

ö

ø
÷ F(xy,xy,… ,xy

(n-1)-times

, xy

1-times

)

+
n

2

æ

è
ç

ö

ø
÷ F(xy, xy,… , xy

(n-2)-times

, xy

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F(xy, xy,… , xy

(n-3)-times

, xy

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F( xy

1-times

, xy,xy,… ,xy

(n-1)-times

)ÎZ(R)

 

for all       . 

This implies, 

   
 
 +   

 
 +   

 
 +...+   

   
 )                 

                    . 

This gives, 

                                            

Since   is not of characteristic       . Then 

                                    . This implies 

that            . Using (3.3), we have          for 

all       . 

Hence          and by Lemma 2.2,       ). 

Similarly, we can prove the result if          

      for all       . 

Theorem 3.4. Let    be a semiprime ring of 
characteristic not        and   be a nonzero Lie 

ideal  of    Let 
   

F : R´ R´… ´ R

n-times

® R

 

be  a  symmetric 

 

n-additive mapping and   be the trace of  . If       

           for all       , then        . 

Proof. The proof runs on the same parallel lines as 

of Theorem 3.3. 

Theorem 3.5. Let    be a semiprime ring of 
characteristic not        and   be a nonzero Lie 

ideal of    Let 
   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of  . 

If                      for all         then 

       . 

Proof. Let 

                                     (3.8) 

Replacing   by     in (3.8), we have 

                                  

for all           

This implies, 

          

        +   
 
    

     ([x,y],[x,z])-[x,y]-[x,z       . 

Using (3.8), we get, 

   
 
    

                          for all           

Substituting   for   in (3.9), we obtain, 

   
 
    

                         for all           

that is, 

  
 
 h1([x,y],[x,y])+  

 
 h2([x,y],[x,y])+  

 
 h3([x,y],[x,y])+.

..+  
   

 hn-1([x,y],[x,y])       . 

This gives, 

   

n

1

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-1)-times

, [x, y]

1-times

)

+
n

2

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-2)-times

, [x, y]

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-3)-times

, [x, y]

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F([x, y]

1-times

, [x, y],[x, y],… ,[x, y]

(n-1)-times

)ÎZ(R)

 

Therefore, 

(   
 
 +   

 
 +   

 
 +...+   

   
 )                          

       for all       . 
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This implies, 

                                     for all 

         

 Since    is not of characteristic        , we find 

                               for all       . This 

implies that 

               

In view of (3.8), (3.10) yields that              for 

all       . Thus we get             and by Lemma 

2.1        . 

Similarly, we can prove that the result if          

            for all       . 

Using similar arguments as we have done in the 

proof of the Theorem 3.5, we can prove the following: 

Theorem 3.6. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 
   

F : R´ R´… ´ R

n-times

® R

 

 be a symmetric 

n-additive mapping and   be the trace of  .  

If                                     ,  

then        . 

Theorem 3.7 Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 
   

F : R´ R´… ´ R

n-times

® R  be a symmetric 

n-additive mapping and   be the trace of  .  

If                                  ,  

then        . 

Proof. Let 

                                   (3.11) 

Replacing   by     in (3.8), we have, 

                                             

This implies, 

                  +    
 
    

      ([x,y],[x,z])-xy-xz  

     (3.12) 

Using (3.11), we obtain, 

   
 
    

                                          . 

This can be written as, 

  
 
 h1([x,y],[x,z])+  

 
 h2([x,y],[x,z]) 

+  
 
 h3([x,y],[x,z])+... 

+  
   

 hn-1([x,y],[x,z])      . (3.13) 

Substituting y for z in (3.13), we obtain 

  
 
 h1([x,y],[x,y])+  

 
 h2([x,y],[x,y]) 

+  
 
 h3([x,y],[x,y])+...+  

   
 hn-1([x,y],[x,y])      . 

This gives, 

   

n

1

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-1)-times

, [x, y]

1-times

)

+
n

2

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-2)-times

, [x, y]

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-3)-times

, [x, y]

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F([x, y]

1-times

, [x, y],[x, y],… ,[x, y]

(n-1)-times

)ÎZ(R)

 

that is, 

 (  
 
 +  

 
 +  

 
 +...+  

   
 ) 

                                             . 

Thus, 

                               

                      (3.14) 

 Since    is not of characteristic        , (3.14) 

yields that, 

                                             , 

then we have                             . Using 

(3.11), we get xy                     .  

Thus          and application of Lemma 2.2, we 

get the result. 

Similarly, we can prove that the result if          

                       . 

Theorem 3.8. 

Let   be a semiprime ring of characteristic not 

       and   be a nonzero Lie ideal of  . Let 

   

F : R´ R´… ´ R

n-times

® R be a symmetric n-additive mapping 

and   be the trace of  . If              
                    , then        . 

Proof. The proof runs on the same parallel lines as 

that of Theorem 3.7. 

 



On Traces of n-Additive Mappings on Semiprime Ring Journal of Advances in Applied & Computational Mathematics, 2017, Vol. 4, No. 1  5 

Theorem 3.9. 

Let    be a semiprime ring of characteristic not 

       and   be a nonzero Lie ideal of    Let 

   

F : R´ R´… ´ R

n-times

® R be a symmetric n-additive mapping 

and   be the trace of  . 

If                                        ,  

then        . 

Proof. Suppose, 

                                        (3.15) 

Replacing   by     in (3.15), we have 

                           

                         

This can be written as, 

                
 
    

              (x) 

-        
 
    

                               

This implies, 

                                  

    
 
    

                
 
    

                . 

Using (3.16), we get 

   
 
    

   hk(xy,zy)-    
 
    

   hk(x,z)         for all 

          (3.16) 

Substituting   for   in (3.17), we obtain 

  
 
 h1(xy,xy)+  

 
 h2(xy,xy)+  

 
 h3(xy,xy)+... 

+  
 
 hn-1(xy,xy)-  

 
 h1(x,x) 

-  
 
 h2(x,x) -  

 
 h3(x,x)-...-  

 
 hn-1(x,x)        

that is, 

   

n

1

æ

è
ç

ö

ø
÷ F(xy, xy,… , xy

(n-1)-times

, xy

1-times

)

æ

è

ç
ç

+
n

2

æ

è
ç

ö

ø
÷ F(xy,xy,… , xy

(n-2)-times

, xy

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F(xy,xy,… , xy

(n-3)-times

, xy

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F( xy

1-times

, xy,xy,… ,xy

(n-1)-times

)

 

   

-
n

1

æ

è
ç

ö

ø
÷ F(x,x,… ,x

(n-1)-times

, x
1-times

)

-
n

2

æ

è
ç

ö

ø
÷ F(x,x,… ,x

(n-2)-times

, x
2-times

)

-
n

3

æ

è
ç

ö

ø
÷ F(x,x,… ,x

(n-3)-times

, x
3-times

)

-… -
n

n -1

æ

è
ç

ö

ø
÷ F( x

1-times

, x,x,… ,x

(n-1)-times

)

ö

ø

÷
÷
ÎZ(R).

 

Therefore, 

                                    

               (3.17) 

Since   is not of characteristic         (3.18) 

yields that                                    , we 

have                                . Using 

(3.16), we get                             Thus we 

get             and by Lemma 2.1,        . 

 Similarly, we can prove the result if            

                          . 

Theorem 3.10. 

Let    be a semiprime ring of characteristic not 

       and   be a nonzero Lie ideal of R. Let 

   

F : R´ R´… ´ R

n-times

® R be a symmetric n-additive mapping 

and   be the trace of   . If                    
                      then        . 

Proof. Let, 

                                             

Replacing   by     in (3.19), we have 

               
 
    

                   (z) 

-   
 
    

                              

Using (3.18), we get, 

   
 
    

                
 
    

                 for all 

           (3.19) 

Substituting   for   in (3.19), we obtain, 

   
 
    

                
 
    

                 . 

for all           
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This can be written as, 

  
 
             

 
           

  
 
                 

   
            . 

   
 
           

 
           

 
          . 

   
   

                . 

that is, 

   

n

1

æ

è
ç

ö

ø
÷ F(xy,xy,… , xy

(n-1)-times

, xy

1-times

)

æ

è

ç
ç

+
n

2

æ

è
ç

ö

ø
÷ F(xy,xy,… , xy

(n-2)-times

, xy

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F(xy,xy,… , xy

(n-3)-times

, xy

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F( xy

1-times

, xy,xy,… ,xy

(n-1)-times

)

-
n

1

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-1)-times

, y

1-times

)

-
n

2

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-2)-times

, y

2-times

)

-
n

3

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-3)-times

, y

3-times

)

-… -
n

n -1

æ

è
ç

ö

ø
÷ F( y

1-times

, y, y,… , y

(n-1)-times

)

ö

ø

÷
÷
ÎZ(R).

 

This implies,    
 
    

 
    

 
    

+  
   

                     
 
    

 
    

 
  

+…+  
   

                      

This gives, 

                                          

      for all         

Therefore, 

                                           

for all         (3.20) 

Since   is not of characteristic         we find 

                                      i.e.       

           for all       . Using (3.19), we find 

that             for all          Using Lemma 2.1, we 

obtain        . 

 Similarly, we can prove the result if             

             for all       . 

Theorem 3.11. Let    be a semiprime ring of 

characteristic not       and   be a nonzero Lie ideal 

of  . Let 
   

F : R´ R´… ´ R

n-times

® R  be a symmetric n-additive 

mapping and   be the trace of  . If                 
             for all       , then        . 

Proof. Suppose, 

                                      

    (3.21) 

Replacing   by     in (3.21), we obtain, 

                     
 
    

                   

         . 

     
 
    

                              (3.22) 

Using (3.22), we have, 

   
 
    

                      
 
    

           

       (3.23) 

Substituting   for   in (3.24), we get, 

   
 
    

                      
 
    

                . 

This can be written as, 

(  
 
                 

+  
 
                

 
                   

+  
   

                   

-  
 
           

 
         

-  
 
               

   
                   

that is, 

   

n

1

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-1)-times

, [x, y]

1-times

)

æ

è

ç
ç

+
n

2

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-2)-times

, [x, y]

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-3)-times

, [x, y]

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F([x, y]

1-times

, [x, y],[x, y],… ,[x, y]

(n-1)-times

)

 

   

-
n

1

æ

è
ç

ö

ø
÷ F(x,x,… , x

(n-1)-times

, x
1-times

)

-
n

2

æ

è
ç

ö

ø
÷ F(x,x,… , x

(n-2)-times

, x
2-times

)

-
n

3

æ

è
ç

ö

ø
÷ F(x,x,… , x

(n-3)-times

, x
3-times

)
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-… -
n

n -1

æ

è
ç

ö

ø
÷ F( x

1-times

, x,x,… ,x

(n-1)-times

)

ö

ø

÷
÷
ÎZ(R). 

This implies, 

   
 
    

 
    

 
   . 

+  
   

                            
 
    

 
  

   
 
        

   
                     . 

This gives, 

                                   

                     for all          

Therefore, 

                                               

      for all         

Since   is not of characteristic         we find 

                                               for all 

      . This implies that, 

                                    (3.24) 

Using (3.22), (3.25) yields that             for all 

      . This implies that            . Now using 

Lemma 2.1 we get the result. 

Similarly, we can prove the result for the case 

                                         . 

Theorem 3.12. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 
   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of  . If 

                            for all         then 

       . 

Proof. Suppose, 

                           for all         (3.25)  

Replacing   by     in (3.26), we obtain, 

                     
 
    

                       . 

         
 
    

                              

(3.26)  

Using (3.26) and (3.27), yields that 

   
 
    

                      
 
    

                  

(3.27) 

Substituting   for   in (3.28),  

 

we get    
 
    

                      
 
    

           

       

This can be written as, 

(  
 
                   

 
                 

+  
 
                       

   
                   

-  
 
           

 
         

-  
 
               

   
                  

that is, 

   

n

1

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-1)-times

, [x, y]

1-times

)

æ

è

ç
ç

+
n

2

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-2)-times

, [x, y]

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-3)-times

, [x, y]

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F([x, y]

1-times

, [x, y],[x, y],… ,[x, y]

(n-1)-times

)

-
n

1

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-1)-times

, y

1-times

)

-
n

2

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-2)-times

, y

2-times

)

-
n

3

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-3)-times

, y

3-times

)

-… -
n

n -1

æ

è
ç

ö

ø
÷ F( y

1-times

, y, y,… , y

(n-1)-times

)

ö

ø

÷
÷
ÎZ(R).

 

This implies, 

(  
 
    

 
    

 
    

+  
   

                              
 
    

 
    

 
  

+      
   

                      

This gives, 

                                    

                     for all         

Therefore, 

                                              

      for all         

Since   is not of characteristic         we find 

                                              for all 

        This implies that                     for 

all       . Using (3.26),                           .  
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This implies that           . Now using Lemma 2.1, 

we have        . 

Similarly, we can prove the result for the 

case                             for all       . 

Using the similar techniques as we have used in the 

proof of Theorem 3.11 and Theorem 3.12, we can prove 

the following: 

Theorem 3.13. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 
   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of  . If 

                                          , then 

        

Theorem 3.14. Let   be a semiprime ring of 

characteristic not        and   be a nonzero Lie ideal 

of  . Let 
   

F : R´ R´… ´ R

n-times

® R be a symmetric n-additive 

mapping and   be the trace of  . 

If                             for all         

then        . 

Theorem 3.15. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 
   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of   . If 

                             for all       , then 

      . 

Proof. Suppose, 

                            for all         

(3.28) 

Replacing   by     in (3.28), we get, 

                  

+   
 
    

                         

           
 
    

                                

(3.29) 

Using (3.28) and (3.29), we obtain, 

   
 
    

                      
 
    

             

                        (3.30) 

Substituting   for   in (3.30), we get, 

   
 
    

                  ) 

-   
 
    

                    

for all         

 

This can be written as, 

(  
 
                   

 
                 

+  
 
                     

   
                   

-  
 
             

 
           

-  
   

                 
   

                    

that is, 

   

n

1

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-1)-times

, [x, y]

1-times

)

æ

è

ç
ç

+
n

2

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-2)-times

, [x, y]

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F([x, y],[x, y],… ,[x, y]

(n-3)-times

, [x, y]

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F([x, y]

1-times

, [x, y],[x, y],… ,[x, y]

(n-1)-times

)

-
n

1

æ

è
ç

ö

ø
÷ F(xy, xy,… , xy

(n-1)-times

, xy

1-times

)

-
n

2

æ

è
ç

ö

ø
÷ F(xy, xy,… , xy

(n-2)-times

, xy

2-times

)

-
n

3

æ

è
ç

ö

ø
÷ F(xy, xy,… , xy

(n-3)-times

, xy

3-times

)

-… -
n

n -1

æ

è
ç

ö

ø
÷ F( xy

1-times

, xy,xy,… ,xy

(n-1)-times

)

ö

ø

÷
÷
ÎZ(R).

 

This implies, 

   
 
    

 
    

 
      

   
                        . 

-   
 
    

 
    

 
        

   
                         

Thus, 

                                    

                        for all         

Therefore, 

                                

                        for all         

Since   is not of characteristic       , we find 

                                           

                      This implies that          

                          . Using (3.28), we have 

                            This implies that      

     . Now using Lemma 2.1, we have        . 

Similarly, we can prove the result if          

                                  . 
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Theorem 3.16. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 

   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of  . 

If                             for all       , then 

         

Theorem 3.17. Let   be a semiprime ring of 
characteristic not        and   be a nonzero Lie 

ideal of  . Let 

   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of   . 

If                       for all         then 

       . 

Proof. Let 

                     for all         (3.31) 

Replacing     by   in (3.31), we get, 

                          
 
    

           

                   (3.32) 

Using (3.31), we obtain, 

      
 

 
 

   

   

               

This can be written as, 

        
 
           

 
         

  
 
               

   
                  (3.33) 

Substituting   by   in (3.33), we get, 

   

f (x)
n

1

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-1)-times

, y

1-times

)

æ

è

ç
ç

+
n

2

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-2)-times

, y

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-3)-times

, y

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F( y

1-times

, y, y,… , y

(n-1)-times

)

ö

ø

÷
÷
ÎZ(R)

 

for all       . 

that is, 

       
 
    

 
    

 
        

   
               

      for all         

This implies, 

                             for all         

Since   is not of characteristic       , we have 

                                       This implies 

that               . 

Using (3.31), we obtain                         

  . i.e.            . 

Application of Lemma 2.1,we get the result. 

Similarly, we can prove the result if          

                            

Theorem 3.18. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 

   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of  . If 
                                    , then 

       . 

Proof. The proof runs on the same parallel lines as 

that of Theorem 3.17. 

Theorem 3.19. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 

   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of  . If 

                   for all       , then        . 

Proof. Let 

                                  (3.34) 

Replacing     by   in (3.34), we have, 

                         
 
    

              

                           (3.35) 

Applying (3.34), we obtain, 

        
 
    

                                 . 

This can be written as, 

       
 
           

 
         

  
 
               

   
                        . 

Substituting   by   in (3.36), we get, 

   

f (x)
n

1

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-1)-times

, y

1-times

)

æ

è

ç
ç

+
n

2

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-2)-times

, y

2-times

)

+
n

3

æ

è
ç

ö

ø
÷ F( y, y,… , y

(n-3)-times

, y

3-times

)

+… +
n

n -1

æ

è
ç

ö

ø
÷ F( y

1-times

, y, y,… , y

(n-1)-times

)

ö

ø

÷
÷
ÎZ(R)

 

for all        

that is, 
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      for all         

This implies, 

                             for all          

Since   is not of characteristic       . Then 

                       for all        . This implies 

that               . 

Using (3.34), implies that                        . 

Application of Lemma 2.2, we get the result. 

Similarly, we can prove the result if             

                    . 

Theorem 3.20. Let    be a semiprime ring of 

characteristic not        and   be a nonzero Lie 

ideal of  . Let 

   

F : R´ R´… ´ R

n-times

® R be a symmetric 

n-additive mapping and   be the trace of  . If 

                                 , then        . 

 The following examples illustrates that   to be 

semiprime and characteristic not        for n>1 is 

essential in the hypothesis of the above theorem. 

Example 3.21. Let   

=  
  
  

                             and   

=  
  
  

        . Then      

=  
  
  

           Define map 

   

F : R´ R´… ´ R

n-times

® R by 

F =  
    

   
   

    

   
     

    

   
  

= 
          

  
 .  

It can be verified that   is n-additive with trace   

defined by        such that  

 ( 
  
  

   = F ( 
  
  

   
  
  

     
  
  

 )  

satisfying following hypothesis of the above theorems. 

However, L        
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