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Abstract

By a derivation, we mean an additive mapping d on a ring R such that d(xy) =

d(x)y+xd(y) for all x, y ∈ R. Derivations on rings play a significant role in ring the-

ory. In 1957, Posner proved a milestone result related to derivations on rings, and in-

vestigated the structure of rings and nature of mappings. A number of authors have

extended Posner’s result in various directions such as generalized derivation, Jordan

derivation, (α, β)-derivation, generalized (α, β)-derivation, multiplicative derivation,

multiplicative generalized derivation etc., on appropriate subsets of a ring such as

ideal, left ideal, right ideal, Lie ideal, Jordan ideal, etc. In particular, motivated by

the fact that a non central Lie ideal contains all commutators of a nonzero ideal of

a ring with characterstic not 2, Wong generalized the Posner’s result on multilin-

ear polynomials. Afterwards, several authors studied different identities involving

various mappings on multilinear polynomials. In this thesis, we study identities

involving generalized derivations with multilinear polynomials on prime rings, and

obtain the structure of mappings and rings.

There is a vast literature which studies identities on different derivations involv-

ing annihilating conditions. The seminal result in this direction was given by Posner

who proved that if a ∈ R and d is a derivation on prime ring R such that ad(x) = 0

for all x ∈ R, then either a = 0 or d = 0. Many authors extended this result in
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vi Abstract

various directions. In this thesis, we study the identities involving generalized deriva-

tion on prime ring R with annihilating condition and obtain the commutativity of

R. We also investigate annihilating condition of an identity involving automorphism

on prime ring.

Jacobson in his book “Structure of Rings” has introduced the notion of (s1, s2)−

derivation which was later more commonly known as (α, β)-derivation. In this di-

rection, in this thesis we study the connection between the nature of generalized

(α, β)-derivation on appropriate subsets of prime ring R and commutativity of R. If

we remove the additivity property of generalized (α, β)-derivation G, then it is called

multiplicative generalized (α, β)-derivation. Moreover, if we drop all restrictions on

its associated map d as well, that is, if d is any map, then G is called multiplicative

(generalized)-(α, β)-derivation. In this thesis, we prove that every multiplicative

generalized (α, β)-derivation on R becomes additive under the existence of non-

trivial idempotent element in R which satisfies some conditions. In this sequence,

we also study the identities involving multiplicative (generalized)-(α, β)-derivation

on left ideal of a prime ring and derive some important results.



                                           

   र         म र    भ  य एक  ऱय R पर एक य    मक फऱ   d           भ  x,yϵR क   ऱए d(xy) 

= d(x)y + xd(y) क         कर        ऱय          म     र      म   प    भ  मक    भ            
1957 म , प   र     ऱय  पर    र           ब     एक म ऱ क  प  र प र  म       कय , और  ऱय  
क    र    ए   फऱ   क   क    क      क   कई ऱ  क     प   र क          क     भ          म  
     र  कय ,       ऱय क   पय     प म   य          यऱ, ब य       यऱ,   य       यऱ, ऱ  
    यऱ,           यऱ     पर  य पक    र   ,          र   , (   फ , ब   )-   र   ,  य पक 

(  फ , ब   )-   र   ,      मक    र   ,      मक  य पक    र                प   ,   य “एक 

  र क    य ऱ      यऱ एक  ऱय    क  characterstic 2         क   भ    र    य     यऱ क  
    मय  क    म ऱ  कर     ”,       र    कर        प   र क          क  ब  र   क  ब  प   पर 

  म  य क    कय     क  प    , कई ऱ  क     ब  र   क ब  प   पर    भ   फऱ   क    म ऱ  कर   
  ऱ     भ         मक    क    यय   कय              म ,  म    म  ऱय  पर ब  र   क ब  प   
क       य पक    र      क    म ऱ  कर     ऱ        मक    क    यय  कर     , और फऱ   और 

 ऱय  क   र     क       कर       
 

         ऱ     प र     य  क    म ऱ  कर     ऱ     भ      र      पर       मक    क  
  यय  कर   क  एक     ऱ      य  पऱ               म  एक फऱ            प   र      य     
   म               कय   क य   एक    म  ऱय R पर d एक    र       और aϵR      भ  xϵR क  
 ऱए ad(x)=0 क         कर     ,  ब य     d=0 य  a=0     क ऱ  क                क     भ   

       म       र  कय              म ,  म       ऱ     प र      क         म  ऱय R पर  य पक 

   र    क    म ऱ  कर     ऱ        मक    क    यय  कर     , और  ऱय R क      मय   क  
     कर        म    म  ऱय पर    म  फ  म क    म ऱ  कर     ऱ       मक  क  
      ऱ      प र      क      भ  कर       

  कब       प   प   क “    र  फ  र   ” म  (ए 1, ए 2)-   र    क    र   क  प र य   य     
   क ब   म  म  य  प    (  फ , ब   )-   र    क   प म        य            म ,            म   म 

   म  ऱय R क   पय     प म   य  पर  य पक (  फ , ब   )-   र    क   क    और R क  
    मय   क    ब   क    यय  कर       य    म  य पक (  फ , ब   )-   र    G क  य     मक 

    क               ब य       मक  य पक (  फ , ब   )-   र    क ऱ          क      र   य    म 

  ब     फऱ  d     भ     ब       म    कर          ब G एक      मक ( य पक)-(  फ , ब   )-
   र    क ऱ                   म   म    य        कय      क  ऱय R म    र         प         

क         क         क क       क         कर     ,  ऱय R पर   य क      मक  य पक 



(  फ ,ब   )-   र    य    मक                 म म ,  म एक    म  ऱय क  ब य      यऱ पर 

     मक ( य पक)-(  फ , ब   )-   र    क    म ऱ  कर     ऱ        मक    क    यय  भ  कर   
   और क   म   प            भ    क ऱ   ए     
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