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Abstract

In ring theory, additive mappings play a vital role. Derivations are additive
mappings. Many authors generalized ‘derivation’ in various directions such as gen-
eralized derivation, Jordan derivation, («, f)-derivation, multiplicative derivation,
multiplicative generalized derivation,--- etc. In this thesis, we study generalized
derivations on prime rings, and prove that, if it satisfies some identity, then it has
some particular form. In the definition of generalized derivation if we remove the
additivity of F' and drop restrictions on d (d need not be additive and need not be a
derivation) it is called multiplicative (generalized)-derivation. This was introduced
by Dhara and Shakir. In the context of multiplicative (generalized)-derivation, we

also study some identity in semiprime rings in this thesis.

Let R be a ring and d : R — R an additive mapping on R. Then d is said
to be a reverse derivation on R, if d(zxy) = d(y)x + yd(x) holds for all z,y € R.
If R is commutative, then reverse derivation coincide with derivation. The reverse
derivation introduced by Herstein in 1957. Further, we introduce the concept of a
multiplicative (generalized)-reverse derivation and study the structure of rings, and

the behavior of mappings.

In 1957, Posner proved that if d is a derivation on prime ring R and a € R
such that ad(z) = 0 for all x € R, then either d = 0 or a = 0. Several authors



vi ABSTRACT

have studied left annihilator of identity. In this direction, we study the relation-
ship between the behavior of a suitable additive mapping F', defined on a ring R
of characteristic different from 2, and the structure of R. More precisely, the case
when F'is a generalized derivation of a prime ring R has been considered. We also
study the left annihilator of identity involving generalized derivation and multilinear
polynomials in prime rings. Extension of the well known Posner’s theorem regarding
centralizing derivations on prime rings has been studied. Next, we also study the
structure of the ring as well as the nature of mapping when derivation vanishing
on commutator identities. Interesting results have been obtained when derivation
vanishes on commutators with generalized derivations of order 2 in prime rings with
characteristic different from 2. Further, we also study the identity, when gener-
alized derivations vanishes on commutators with generalized derivation in prime
rings. Finally, we study left annihilator of identity on Banach algebra and obtained

significant results.
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