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a, ﬂ € I'. Then F is a Jordan generalized derivation

Classification. 16 W 10, 47 B 47, 16 N 60.

1. INTRODUCTION

Nobusawa (Sapanci, and Nakajima, (1997),
introduced the notion of a I'-ring, a notion more general
than a ring. (Barnes, 2012) slightly weakened the
conditions in the definition of a I'-ring given by
Nobusawa. After the study of work on TI-ring by
Nobusawa (Sapanci, and Nakajima, (1997), and Barnes
(Barnes, 2012) many re- searchers have done a lot of
work on I'-rings and have obtained some generalizations
of the corresponding results in ring theory (Barnes,
2012) (Khan, et al., 1966), (Khan, et al., 2014), (Khan,
etal., 2013), references therein).

If M and I are additive abelian groups and there exists a
mapping (.,.,.,):

M xT"xM — M which satisfies the following
conditions:
(1) (a,p,b) is an clement of M,

(ii) (a+b)ac =aac, a(a + )b =aab+apb,
aa(b+c)=aa(bpc), fora,b,ceM,

a, fel’,

(iii) (aab)pc=aa(bpc), fora,b,ce M,

a, pel,

then M is called a I'-ring (Barnes, 2012).
0Oab=a0b=ac0=0, for all a,be M, a eI [1].

Let M be a gamma ring. Then M is called a
prime gamma ring iful’ MT" v=0, thenu=0

Abstract. Let M be a 2-torsion free semiprime I -ring and let F : M —> M be an additive mapping with associated

derivation D satisfying Xy 2 = XByaz .1t F(XayfX) = F(X)aypx+XxaD(ypX), forall X, y €M,
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or v=0 and M is called semi-prime I" -ring if u I
MTI u=0,thenu=0,u,v € M. AT -ring M is
said to be 2-torsion free if 2X =0 implies
Xx=0, forall Xe M.

The notions of derivation and dJordan
derivation on a I' -rings were defined by Sapanci
and Nakajima Later on many researchers have
contributed a lot by wusing these notions
(Nobusawa, 1964), and references therein). An
additive mapping D: M — M is called a
derivation on M if D(Xyy) = D(X)yy+XxyD(y)
for all X,yeM and yel. An additive
mapping F: M — M is called a Jordan
generalized Derivation if there exists a derivation D on
M such that F(Xyy)=F (X)yX+ XyD(X)
forall XeM and y €T

2. RESULTS

Theorem 2.1. Let M be a 2-torsion free
semiprime I'- ring and let F : M — M be an
additive mapping with associated derivation D
satisfying Xaypr=xpyaz. If
F(xaypx)=F(x)aypx+ xaD(ypfx),
for all X,yeM, a,f el’. Then F is a Jordan

generalized derivation.
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(1) F(xaypx)=F(X)aypx+xaD(ypx), X,yeM, a,pB .

Linearizing (2), we get F (Xa yBX+ Xayfz+zaypfr)=F(X)aypfx+F(X)aypfz+
F(2)aypx+F(2)aypfz+xaD(ypx)+ xaD(ypz)+ zaD(yfx)+zaD(yfz). Thatis,
F(xaypxX)F(Xxaypz+xaypz)+ F(zaypfz)=F(X)ayfx+xaD(ypx)+ F(2)ayp(z)+
2aD(ypr)+ F(X)aypz+xaD(ypz)+ F(zaypX)+zaD(yfX). The last relation along-with (1)
implies,

(2)p F(xaypfz+zaypx)=F(X)ayfz+xaD(ypz)+ F(2)ayfx+ zaD(ypX).
Replacing Z by XyX in (3), we get

4. F(XaypBxyx+xyxayfX) =F(X)aypBxyx+XaD(yLxyX)+F(XyX)aypx+ Xy xaD(y£X).
Substituting Xy Y + Yy X for Y in the equation (2), we obtain F (X (Xyy + Yy X)fBX) =

F(X)a(Xyy+yyxX)Bx+xaD((Xyy+yrXx)BX), X,yeM, a,f,y €Tl’. Thatis, (5)
F(XyxaypBx+ XayBXxyX) =

F(X)axyypBx+F(X)ayyxBx+XxaD(XyyBx)+ xaD(yyxpBx).

From (4) and (5), we have

(6) A Xaypx=0, Xx,yeM, a,B,y el

Where A (X) = F (XxyXx) - F (X)y X — Xy D (X). Weintend to prove that

A ,(x)=0,xe M, y € I'. Inrelation (6) if we replace Y by X f ya A (X) then we get,
A (X)axpyyA (X)ax=0, for all X,yeM,a,B,y€l’ and so, by the semiprimeness
of M, we have

(7 Ay(X)aX:O, xeM,yel.

The relation (Sapanci, and Nakajima, 1997), alongwith (1), we obtain Xa A (X)BYBa A, (X) = 0, for all
X,ye M, a,f,y € I'. Bythe semiprimeness of M it follows that

) XaA (X) =0, xeM,yel.

Linearizing equation (7) gives
@ A X)yy+d,(x,y)ax+ A (Y)ax+5,(x,y)ay=0,x,ye M, a,yel,
where

o,(x,y)=F(Xay+ yax)-F((X)ay-F(y)ax-XxaD(y)- yaD(x).

Replacing in (9) X by —X, we get

10 A (X)yy+6,(X,y)Bx=A (Y)BXx=5,(X,y)BY =0.
Adding (9) and (10) along with 2-torsionfreeness of M, we obtain
A, (XNay+6,(Xx,y)Bx=0,Xx,ye M, a,B,y e'. Thelast equation along with (1)

and (8), weget A (X)BYy A, (X) =0, forall X,y e M, S,y € I'. Since Mis semiprime, we
get A (X)=0, forall x € M,y e I'. We have therefore proved that

F(xyx)=F(X)yXx+ Xy D(X) holds for all Xxe M, y €I’ In other words, F is a Jordan
generalized derivation.
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