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Abstract 

The target of this schooling to display the notion of generalized (,)- higher reverse derivation of  a ring Ƚ is rely content 
(,)- higher reverse derivation    
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1. Introduction

The idea of generalized (,)- higher reverse derivation, Jordan generalized (,)- higher reverse derivation & Jordan 
triple generalized (,)- higher reverse derivation ( for short g(,) , J.g(,) & J.t.g(,) ) resp. of  a ring Ƚ substantial in 
non-commutative algebra. In[1] and[2] can the definition of 2-torsion free ring (for short 2- t ) , approaching for more 
initiation [2&3] .    

2. Jordan generalized (,)-Higher Reverse Derivations on Rings

Definition(2.1):    

Permit Ҿ = (Ҿi)iN belongings on multilateral mappings of a ring Ƚ into same & , be two endomorphisms of Ƚ. 

Then Ҿ is called a g(,) associated with the (,) – h.r.d.Ǧ = (ǧi)iN of Ƚ, ȿ , ɀ  Ƚ & n  N     

Ҿn (ȿɀ) = 

z+v=n

  Ҿz (n-z(ɀ)) ǧv (n-v(ȿ))    …(1)

Ҿ is called a J.g(,).associated with the J.(,) – h.r.d.Ǧ = (ǧi)iN , then 

Ҿn (ȿ2) = 

z+v=n

  Ҿz (n-z(ȿ)) ǧv (n-v(ȿ))    …(2)

& Ҿ is called a J.t.g(,) associated with the J.t.(,) – h.r.d.Ǧ = (ǧi)iN ,then 
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Ҿn (ȿɀȿ) = Ҿn(ȿ)ȿɀ +

z < n

z+v+u=n

 Ҿz (n-z(ȿ)) ǧv (u z (ɀ)) ǧu(n-u(ȿ)) …(3)                                                                                                 

Lemma(2.2): 

Permit Ҿ = (Ҿi)iN  be a J.g(,) of Ƚ . Then  ȿ , ɀ ,  ȶ   Ƚ & n  N  

(a) Ҿn (ȿɀ + ɀȿ) = 

z+v=n

  Ҿz (n-z(ɀ)) ǧv (n-v(ȿ)  + 

z+v=n

 Ҿz (n-z(ȿ)) ǧv (n-v(ɀ))                                                                                     

(b) Ҿn (ȿɀȶ + ȶɀȿ) = Ҿn(ȶ)ȿɀ +

z < n

z+v+u=n

 Ҿz (n-z(ȶ)) ǧv(u z (ɀ)) ǧu(n-u(ȿ)) +                                                                                                           

                                      Ҿn(ȿ)ȶɀ +

z < n

z+v+u=n

 Ҿz (n-z(ȿ)) ǧv(u z (ɀ)) ǧu(n-u(ȶ))                                                                                                                                         

(c) In individual , if Ƚ is a 2-t commutative                                                                                                                                                             

Ҿn (ȿɀȶ) = Ҿn(ȶ)ȿɀ +

z < n

z+v+u=n

 Ҿz (n-z(ȶ)) ǧv(u z (ɀ)) ǧu(n-u(ȿ))                                                                                                   

Proof:                                                                                                                                                                                                                                      
(a) subrogate ȿ + ɀ for ȿ in the Definition(2.1)(b),                                                                                                                                                           

Ҿn ((ȿ+ɀ) (ȿ+ɀ)) = 

z+v=n

  Ҿz (n-z(ȿ+ɀ)) ǧv (n-v(ȿ+ɀ))                                                                                                                   

=

z+v=n

 Ҿz (n-z(ȿ)) ǧv (n-v(ȿ)) +

z+v=n

 Ҿz (n-z(ȿ)) ǧv (n-v(ɀ)) +

z+v=n

 Ҿz(n-z(ɀ))ǧv(n-v(ȿ))+

z+v=n

 Ҿz(n-z(ɀ))ǧv(n-v(ɀ))…(1) 

On the other hand                                                                                                                                                                                                  

Ҿn ((ȿ+ɀ) (ȿ+ɀ)) =

z+v=n

 Ҿz (n-z(ȿ)) ǧv (n-v(ȿ)) +

z+v=n

 Ҿz (n-z(ɀ)) ǧv (n-v(ɀ)) + Ҿn (ȿɀ + ɀȿ)…(2) 

Comparing (1) and (2), outcome 

(b) subrogate  ȿ + ɀ  for  ȿ  in Definition (2.1) 

Ҿn((ȿ+ȶ)ɀ(ȿ+ȶ)) = Ҿn((ȿ+ȶ))(ȿ+ȶ) ɀ  +

z < n

z+v+u=n

 Ҿz (n-z(ȿ+ȶ)) ǧv(u z (ɀ)) ǧu(n-u(ȿ+ȶ))  

=  Ҿn(ȿ) ȿ ɀ  +

z < n

z+v+u=n

 Ҿz (n-z(ȿ)) ǧv(u z (ɀ)) ǧu(n-u(ȿ)) +  

    Ҿn(ȶ) ȿ ɀ  +

z < n

z+v+u=n

 Ҿz (n-z(ȶ)) ǧv(u z (ɀ)) ǧu(n-u(ȿ))  +  
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    Ҿn(ȿ) ȶ ɀ  +

z < n

z+v+u=n

 Ҿz (n-z(ȿ)) ǧv(u z (ɀ)) ǧu(n-u(ȶ))  +  

  Ҿn(ȶ) ȶ ɀ  +

z < n

z+v+u=n

 Ҿz (n-z(ȶ)) ǧv(u z (ɀ)) ǧu(n-u(ȶ))  …(1)                                                                                                                               

On the other hand                                                                                                                                                                                               

Ҿn((ȿ+ȶ)ɀ(ȿ+ȶ)) =Ҿn(ȿ) ȿ ɀ  +

z < n

z+v+u=n

 Ҿz (n-z(ȿ)) ǧv(u z (ɀ)) ǧu(n-u(ȿ)) +                                                                                                            

Ҿn(ȶ) ȶ ɀ  +

 

z < n

z+v+u=n

 Ҿz (n-z(ȶ)) ǧv(u z (ɀ)) ǧu(n-u(ȶ))+ Ҿn( ȿ ɀ ȶ + ȶ ɀ ȿ ) …(2) 

Comparing (1) and (2), outcome                                                                                                                                                                                       

(c) By (b) & since Ƚ is a 2-t commutative , outcome                                                                                                                                    

Definition (2.3):                                                                                                                                                                                                                           

Permit Ҿ = (Ҿi)iN be a J.g(,) of Ƚ . Then  ȿ  , ɀ   Ƚ & n  N                                                                                                                                              

Ѱ = Ҿn(ȿɀ) ‒ 

z+v=n

  Ҿz (n-z(ɀ)) ǧv (n-v(ȿ))                                                                                                                                                               

Lemma (2.4):                                                                                                                                                                                                                                     

Permit Ҿ= (Ҿi)iN be a J.g(,) of Ƚ. Then  ȿ , ɀ , ȶ  Ƚ & n  N :                                                                                                  

(i)n(ȿ , ɀ) = ‒ n(ɀ , ȿ)                                                                                                                                                                                           

(ii)n(ȿ + ɀ, ȶ) = n(ȿ , ȶ) + n(ɀ , ȶ)                                                                                                                                                                     

(iii)n(ȿ, ɀ + ȶ) = n(ȿ , ɀ) + n(ȿ , ȶ)                                                                                                                                                                     

Remark (2.5) :                                                                                                                                                                                                              

Permit Ҿ = (Ҿi)iN is a g(,) of Ƚ if & only if  n = 0 ,  n  N .                                                                                                              

Theorem (2.6):                                                                                                                                                                                                                                              

Permit Ҿ = (Ҿi)iN be a J.g(,) of  Ƚ. Then n = 0 ,  n  N.                                                                                                                             

Proof :                                                                                                                                                                                                                                 

By Lemma (2.2) (i)                                                                                                                                                                                                        

Ҿn(ȿɀ + ɀȿ) = 

z+v=n

 Ҿz (n-z(ɀ)) ǧv (n-v(ȿ)) + 

z+v=n

 Ҿz (n-z(ȿ)) ǧv (n-v(ɀ))…(1)                                                                                           

On the other hand :                                                                                                                                                                                                            

Ҿn(ȿɀ + ɀȿ) = Ҿn(ȿɀ) +

z+v=n

 Ҿz (n-z(ȿ)) ǧv (n-v(ɀ))…(2)                                                                                                                       

Comparing (1) & (2)                                                                                                                                                                                                            

Ҿn(ȿɀ) =

z+v=n

 Ҿz (n-z(ɀ)) ǧv (n-v(ȿ))                                                                                                                                                                   
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Ҿn(ȿɀ) ‒

z+v=n

 Ҿz (n-z(ɀ)) ǧv (n-v(ȿ)) = 0                                                                                                                                                                            

By Definition (2.3) , we get it . 

Corollary (2.7) : 

Each J. g(,).of  Ƚ is a g.(,) .                                                                                                                                                                                    

Proof :                                                                                                                                                                                                                             
By Theorem (2.6), n = 0,  n N & by Remark (2.5), outcome                                                                                                              

Proposition (2.8) :  

Each J.g(,).of a 2-t Ƚ is a J.t.g(,) . 

Proof :  

Replace  ȿɀ + ɀȿ  for  ɀ  in Lemma (2.2) (i) 

Ҿn= (ȿ (ȿɀ + ɀȿ) + (ȿɀ + ɀȿ) ȿ)     

= Ҿn(ɀ) ȿ2  +

z < n

z+v+u=n

 Ҿz (n-z(ɀ)) ǧv(u z (ȿ)) ǧu(n-u(ȿ)) +  

2(Ҿn(ȿ) ȿ ɀ  +

z < n

z+v+u=n

 Ҿz (n-z(ȿ)) ǧv(u z (ɀ)) ǧu(n-u(ȿ))) +  

Ҿn(ȿ) ɀ ȿ  +

z < n

z+v+u=n

 Ҿz (n-z(ȿ)) ǧv(u z (ȿ)) ǧu(n-u(ɀ)) … (1)  

On the other hand:                                                                          

Ҿn= (ȿ (ȿɀ + ɀȿ) + (ȿɀ + ɀȿ) ȿ)     

Ҿn(ɀ) ȿ2  +

z < n

z+v+u=n

 Ҿz (n-z(ɀ)) ǧv(u z (ȿ)) ǧu(n-u(ȿ)) + 

Ҿn(ȿ) ɀ ȿ  +

z < n

z+v+u=n

 Ҿz (n-z(ȿ)) ǧv(u z (ȿ)) ǧu(n-u(ɀ)) + 2 Ҿn(ȿ ɀ ȿ ) … (2)    

Comparing (1) , (2) & since Ƚ is a 2-t , outcome                          

3. Conclusion 

In this paper we defined the concept of generalized (,)- higher reverse derivation , Jordan generalized (,)- higher 
reverse derivation and  Jordan triple generalized (,)- higher reverse derivation on Rings we can find the relation 
between the concept of generalized (,)- higher reverse derivation and Jordan generalized (,)- higher reverse 
derivation with certain conditions . According to the previous results, the future study in this paper will define on              
Г– rings . 
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