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ABSTRACT

In this paper some results concerning to right nsvelerivations on prime rings with ci#p are presented.

If R be a prime ring with a non zero right reverse detion d and U be the left ideal dR then R is commutative.
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INTRODUCTION

Bresar and Vukman [1] have introduced the notioa oéverse derivation. The reverse derivationseon prime

rings have been studied by Samman and Alyamani [2].
PRELIMINARIES
Through out,R will represent a prime ring with ch&r2. We write[ X, y] for Xy — yX. Recall that a ringR is

called prime if aRb=0 implies a=0or b=0. An additive mappingd from R into itself is called a derivation if

d(xy)=d(X)y+xd(y) for all X,yOOR and is called a reverse derivation @d(xy)=d(y)x+yd(x) for all
X, YUR.

MAIN RESULTS

Theorem 1

Let R be a prime ring with ch# 2, U a non-zero left ideal of R and d be a righteree derivation of R.

If U is non-commutative such that [x, d(x)] = 0 falt X U , then d = 0.
Proof
By linearizing the equation [d(X), X] = 0 which gi¥
ly, x]d(x) = 0, for all x, y 1U (1)
We replace y by zy in equ.(1) and using (1), we get
= [zy, x]d(x) =0
= (zly, x] + [z, x]y)d(x) = 0
= z[y, X]d(x) + [z, X]yd(x) =0

= [z, X]lyd(x) =0, forall x,y,Z1 U 2)
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By writing y by yr, IR in equation (2), we obtain,
= [z, X]yr d(x) = 0, for all x, y, Z1U and tR.

If we interchange r and y, then we get,

= [z, X]ry d(x) = 0,for all x, y, 21U and tIR.

By primeness property, either [z, X] = 0 (or) d&xD.

Since U is non-commutative, then d = 0.

Theorem 2

Let R be a prime ring with ch# 2, U a left ideal of R and d be a non-zero righterse derivation of R.

If [d(y), d(x)] = [y, x] for all x, y{1U, then [x, d(x)] = 0 and hence R is commutative.

Proof

Given that [d(y), d(X)] = [y, x], for all x, ¥l
By taking yx instead of y in the hypothesis, them get,

= [yx, x] = [d(yx), d(x)]

= Y[ x] + [y, X]x = [(d(x)y + d(y)x), d(x)]

= [y, x]x = (d(x)y + d(y)x)d(x) — d(x)(d(x)y + d(y)x

= [y, x]x = d(x)yd(x) + d(y)x d(x) — d(x)d(x)y — df(y)x

Adding and subtracting d(y)d(x)x

= [y, x]x = d(x)yd(x) + d(y)x d(x) — d(x)d(x)y — dfe(y)x + d(y)d(x)x — d(y)d(x)x
= [y, x]x = d(x)yd(x) — d(x)d(x)y + d(y)x d(x) — ¢fd(x)x + d(y)d(x)x — d(x)d(y)x
= [y, x]x = d(x) [yd(x) — d(x)y] + d(y)[x d(x) — d(x] + [d(y)d(x) — d(x)d(y)]x

= [y, x]x = d(x)[y, d(x)] + d(y)[x, d(x)] + [d(y),d)]x

= [y, x]x = d(X)ly, d(x)] + d(y)[x, d(x)] + [y, X]x

= [y, xIx - [y, x]x = d(x)[y, d(x)] + d(y)[x, d(x)]

= d()ly, d()] + d(y)[x, d(x)] = 0, for all x, {1U

We replace y by cy = yc, wher&l@ and using equation (3), we get,

= d(x)[cy, d(x)] + d(cy)[x, d(x)] = 0

= d(x) (cly, d(x)] + [c, d(x)ly) + (d(y)c + d(c)y)[xd(x)] = 0

= d(x)cly, d(x)] + d(x)[c, d()ly + d(y)c[x, d(x)] d(c)y[x, d(x)] = 0

®3)

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




| Right Reverse Derivations on Prime Rings 14|3

= ¢ d(X)ly, d(x)] + d(x)[c, d(x)ly + c d(y)[x, d(x)} d(c)y[x, d(x)] =0

= -cd(y)[x, d(x)] + d(x)[c, d(x)ly + ¢ d(y)[x, dC})+ d(c)y[x, d(x)] = 0

= d(¥)[c, d(x)ly + d(c)y[x, d(x)] = 0

= d(c)y[x, d(x)] = 0, for all x, yJU

Since 0% d(c) LUZ and U is a left ideal of R, then we have, [x,J#§&O0, for all xJU.

By using the similar procedure as in Theorem: dnthwe get, either [z, X] = 0 (or) d(x) = 0.
Since d is non-zero, then [z, X] = 0.

Hence R is commutative.

Theorem 3

Let R be a prime ring with ch# 2, U a left ideal of R and d be a non-zero righteree derivation of R.

If [d(y), d(x)] = O, for all x, y{L1U, then R is commutative.

Proof
Given that [d(y), d(x)] = 0, for all x, MU
By taking yx instead of y in the hypothesis, then get,
= [d(yx), d(x)] =0
= [(d(y + d(y)x), d(x)] =0
= [d(x)y, d(x)] + [d(y)x, d(x)] = 0
= d()ly, d(x)] + [d(x),d(x)ly + d(Y)[x, d(x)] + [df),d(x)]x = O
= d(X)[y, d(x)] + d(y)[x, d(x)] = 0, for all x, YJU (4)
The proof is now completed by using equation (3)loéorem: 2.
Hence R is commutative.
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