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Abstract:
This study introduces the concepts of generalized higher reverse left (respectively right) centralizer , Jordan

generalized higher reverse left (respectively right) centralizer and Jordan triple generalized higher reverse left
(respectively right) centralizer of Gamma-rings. In this paper we prove the following main results . Every
Jordan generalized higher reverse left (respectively right) centralizer of a 2-torsion free prime I'-ring M into
itself is generalized higher reverse left (respectively right) centralizer of M and every Jordan generalized higher
reverse left (respectively right ) centralizer of a 2-torsion free T'-ring M, into itself , suchthatx ay Bx=xBy
o X is aJordan triple generalized higher reverse left( respectively right ) centralizer of M , forallx,y e M
and a ,Bp €T

It is noteworthy that To(X) =X and To(Xay)=yax foralla,b e Mand o € T.
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1-INTRODUCTION:
LetM and I' be two additive a belian groups. Suppose that there is a mapping fromM xI'x M —— M (the
image of (x, o,y ) denotedby X ey, where x, y € M and a e T) satisfying the following properties
forallx,y,z eMand o, Bp €T
0] (X +y)laz=xaz+yaz
X(oa+ B)z=Xaz+xpz
Xxa(y +c)=xay + Xxaz
(i) (xay)pz=xoa(ypz).
Then Miscalled a T-ring. [1].
M is called a prime if x T M Ty = (0) impliesthat x=0 or y=0, where x,y € M [5].
M is called a semiprime if x ' M T x =(0) implies that x =0, where x e M [5].
M is called a 2-torsion free if 2 x =0 impliesthat x = 0, forall xe M [5].
IfM isa T-ring,then[X,y]Jo=Xay-yax,forall x, ye M and o e T,isknownasa commutator . [5
]
An additive mappingd : M —— M s called a derivation if the following holds :

d(x ay)=d(x)ay + xad(y),forall x,ye Mand a € T' [2]
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Additionally, d is called a Jordan derivation if the following property holds :
dixax)=d(x)ax+xad(x),forall x e Mand a € I".[2]

An additive mapping F: M —— M s called a generalized derivation associated with the derivationd : M
—— M if the following equation holds :

F(xay)=F(x)ay+xad(y),forall x,y e Mand o € T [2]

In addition, F is called a Jordan generalized derivation associated with the Jordan derivation d: M —— M if
the following property is satisfied :

F(xax)=F(x)ax+xad(x),forall x e Mand o € T [2]

A left (respectively right) centralizer of a T'-ring M, is an additive mapping, T: M —— M which satisfies
the following equation T(Xay)=T(x) ay (respectively T(xay)= x o T(y)), forall x , y e M

and a € ' Tiscalled a centralizer of M if it is both a left and right centralizer [4]. A left (respectively
right) Jordan centralizer of aTI-ring M, is an additive mapping, T: M —— M which satisfies the
following equation T (x o x) = T(X) a X (respectively T(xax) = x o T(x)),forallx € M and o €

I'. T iscalled a Jordan centralizer of M if it is both a left and right Jordan centralizer [4] .

An additive mapping F: M —— M s called a generalized centralizer of M associated with the centralizer

T: M — M if the following equation holds :

F( Xxay +y Bx)=F(x)ay +yp T(x),forallx,y e M and o, p € T [3].
F is called a Jordan generalized centralizer of M associated with the Jordan centralizer T M —

M if the following equation holds :

F(xax + xax)=F(x)ax + x a T(x),forall x e Mand o , B € T" [3].
Let T = (ti) ic n be a family of additive mappings of a ring R, into itself . Then T is called a higher left

centralizer, we have that

tn(xy):iti(x)ti_l(y), forall x,y e Rand ne N [6].

i=1
In addition, T is called a Jordan higher left centralizer if the following equation holds :

tn(x2)=zn:ti(x)ti_l(x) forall x e Randn e N [6].

i=1
Let F=( fi )ien beafamily of additive mappings of aring R, into itself .Then F is called a generalized higher

left centralizer associated with the higher left centralizer T = () e v Of R, if the following equation is satisfied :

fn(xy)=_zn:fi(x)ti_l(y) , forallx,y e Rand n € N [6]

Moreover, F is called a Jordan generalized higher left centralizer associated with the Jordan higher left

centralizer T = (ti)ien Of R, we have that

fn(xz)zifi(x)ti_l(x) ,forall x e Rand n e N [6].

Jarullah and Salih introduced the concepts of higher reverse left (resp. right) centralizer and Jordan higher

reverse left ( respectively right ) centralizer a I'-ring as follows :
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Let t=(ti)icn~ be afamily of additive mappings of aI'-ring M into itself .Then tis called a higher reverse left (

respectively right ) centralizer of M, we have that
t,(xXay) :zti(Y) o t; ,(x)
i=1

(respectively t, (X o y) =D t; ,(y) o t;(x)),forall x,y e M, e T'and ne N [7].

i=1
Lett=(t)icn be a family of additive mappings of a I'-ring M into itself .Then t is called a Jordan higher
reverse left (respectively right ) centralizer of M if the following equation holds :

t(xe0) =D 6,060 @ t,,(0

n
(respectively t (Xocx):Zti_l(x)ati(x) ), forall x e M , e and

i=1

neN [7].

Jarullah and Salih introduced the concepts of higher reverse left (respectively right) centralizer , Jordan higher

reverse left ( respectively right) centralizer and generalization on Rings as follows :

Let t = (ti)ic n be a family of additive mappings of aring R into itself .Then tis called a higher reverse left (

respectively right) centralizer of R , we have that
t, xy) = zt i ») ti—l(x)
i=1

( respectively tn(xy):Zti_l(y)ti(x)),forall X,ye R and ne N [8].

i=1

Lett=(ti)icn be a family of additive mappings of aring R into itself .Then tis called  a Jordan higher

reverse left (respectively right) centralizer of R, if the following equation holds :
t, (x*)=Dt,00t, .09
i=1

n
(respectively t, (x*) =D "t ,(X) t;(X) ), forall x e Rand n e N [8].

i=1

Let T = ( Ti)icn be a family of additive mappings of aring R into itself .Then T is called a generalized
higher reverse left ( respectively right) centralizer of aring R into itself associated with the higher reverse left

(‘respectively right) centralizert=(ti)ien of R, such that
T.C0) =2 Ty ;.9
i=1

( respectively Tn(xy)=2ti_1(y) T,(x)).forall x,ye R and n e N [9] .

i=1
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Let T=(Ti)icn be afamily of additive mappings of aring R into itself .Then T is called a generalized Jordan
higher reverse left ( respectively right) centralizer of aring R into itself associated with Jordan higher reverse

left ( respectively right) centralizer t = (ti)ien 0of R, such that
T,(x*)=>"T,0)t,,()
i=1
(respectively T, (x*) =D t, , () T;(X)) ,.forall x e R and n e N [9] .
i=1

2- Generalized Higher Reverse Left (Respectively Right) Centralizer on Prime I'-Rings

Definition (2.1)

Let T =(Ti )icn be afamily of additive mappings of a I'-ring M into itself .Then T is called a generalized
higher reverse left (respectively right) centralizer of the T'-ring M, associated with the higher reverse left
(respectively right) centralizer t = (i) ic N Of the I-ring M, into itself if ,forall x,y € M, o € T and

neN

T,(xay) =D T ot ()

(respectively T, (X ay) = Zn:t () aT,(x))

Example (2.2)
Let T=( Ti )ien be ageneralized higher reverse left (respectively right) centralizer of aring R, into
itself associated with the higher reverse left (respectively right) centralizer t=(ti)ie n Of R such that, for all x,

y e Randn € N :

T,0M =2 TMt.09
(respectively T, (xy) = > t,., (1) T, ()
LetM=Mi1x2(R) and T ={(gjn - Z} .Then M isa T'-ring .

Let F = ( Fi)icn be a family of additive mappings from a I"-ring M into itself , such that forall (x y) € M
Fa((@ ¥))=( Tl Ta(y) ).
Then, there exists a higher reverse left (respectively right) centralizer f = (f; )ic n Of

aT-ring M into itself , such that for all (x y) € M, the following equation holds :
fa((x ¥))=(t() tly) ).

Therefore, Fy is a generalized higher reverse left (respectively right) centralizer of M .
Definition ( 2.3)
Let T=( Ti )icn be afamily of additive mappings of a I'-ring M into itself .Then T is called a Jordan

generalized higher reverse left (respectively right) centralizer of a I'-ring M associated with the Jordan higher
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reverse left(respectively right) centralizer t = (tj)ic n Of the I'-ring M into itself , if forallx e M, o € T

and n € N, the following equation holds :

TXax)= iTi(X) at, ,(X)
(respectively T, (X aax) = Zn:t 1 aT(x)).

Definition (2.4)

Let T=(Ti)ien be afamily of additive mappings of a I'-ring M into itself .Then T is called a Jordan triple
generalized higher reverse left (respectively right) centralizer of a I'-ring M, associated with the Jordan
triple higher reverse left (respectively right) centralizer t = (t; ) ic n Of the T-ring M into itself if, forallx, y e

M, a,pB e "andn e N , the following equation holds :

T, (xayBx) =D T,00Bt ,(at,,(x)

(respectively resp. T.(XayBx)= it 1B, MaT,(x)).

Lemma (2.5)
LetT = (Ti) ie n be @ Jordan generalized higher reverse left (respectively right) centralizer of a I'-ring M into

itself .Then forall x,y,z e M, a, B € TTand n € N, the following equation holds :

() Ty(x oy +yox) =D T(Mat, 00+ D T,(at, ,(y)
(respectively T, (Xay + yax ) = Zn:t (Mo T (x)+ Zn:t L xaT(¥))

(DT, ayBx+x By o) = D T00 Bt () 6t 100+ D T,00 6t 4 () Bt ()

(respectively T, (x oy Bx+x By ax) = D4, (OBt 1) o T,00+ 3,109 at, (1) BT,(0)
((i)T,xayBz+zayBx)=> T(D) Bt (¥ ot (x)+ D T,(X)Bt, () at,,(2)
i=1 i=1
(respectively T (xayBz+zayBx) =D t @Bt () aT,()+ D t, 0Bt () aT,()
(iv) In particular , if M is a 2-torsion free commutative I'-ring , then
T.xayBz)=> T2 Bt () at; ,(x)
i=1

(respectively T, (X oy B z) = Zn:t i1(@Bt Y aT (X))

(VT xayaz+zayax) = T@ at, () at, )+ D T,(x) at, ;) at, ,(2)

i=1 i=1

(respectively T (xay az+zayax) =D t, @) at, .3 a T, + Dt 00 at, ) a T, @)

i=1 i=1
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Proof:

(i) Since T is Jordan generalized higher reverse left (respectively right) centralizer ,

(if) we have that

T, (O Y) 0 Gt Y) = STy V) at L, (x+Y)

- iTi X at; (x)+ iTi ot (y)+ iTi et )+ iTi(Y) *ta)

(1)
Meanwhile , we have that
T (X+Y)oEx+y)=T,(XoX+Xay+yox+yay)
=T, Xoax)+T,(yoy)+T,(xoay+yax)
:ZTi(X)ati-l(X)"‘zTi(Y)ati-l(Y)"‘Tn(XGY"'an) e (2)
i=1 i=1

We obtain the following equation by Comparing equations (1) and (2)
T, (xoay+yax)=> T(at, ,(x)+ > T,(at, ()
i=1 i=1

(ii) By substituting that ), we have i (Lemma (2.5)in bfor )aBb +b Ba

=S TOB At LG+ TGOB G ()t () +
TXat, MRt X+T,at, (XDPBt, 1 (¥)...(D
In addition , we obtain that

T Xa(xBy+yBx)+(XBy+ypx)ax)
=T, XaxBy+XoayBx+xByoax+YyBxax)

T.(YBXax)+ T XaxBy)+ T,(XaypBx+xpyax)

DTWMBL L at ;) + Ti)at ;IO + T (xayBx+xByox) Q)
i=1
We get the following equation by Comparing equations (1) and (2)
T,(xayPx+xByax) =D T,C0BEt 4D at, ;G0 + D T,00 at, ;) Bt 46O
(iii) By substituting (a +C) for A in Definition (2.4), we have
=2 TCIB ti. (Mot L)+ T Bt (M ot ,(2)+
i=1
T @Bt at, ,X)+T, (2Pt (y)at, (2)...D)
Moreover,
T.(X+2)ayBx+2)=T,XoayBx+xayPBz+zayBx+zaypz) =

T, XaypBx) +Tn(zasz)+ T XaypBz+zaypBx)
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:iTi(X) Bti.Mat, ,)+Ti@PBti. Mot 1;(2) TXoaypBz+zayBx)

O]

The following equation is obtained by comparing equations (1) and (2)
T.(xayBz+zayBx)=> Ti(@DBt, (ot )+ TPt (M at,, (2)
i=1 i=1

(iv) Using Lemma ( 2.5) (iii ) and the fact that M is a commutative I'-ring , we have that

T.(Xaypz+xayBz)-2T (Xaypz)
=22 T (@Bt (ot (X
i=1
We obtain the required result , by utilizing the fact that M is a 2-torsion free .
(v) The substitution 3 for o in Lemma (2.5 ) (iii ), gives that

T,xayaz+zayax)=D T2 at, ,(y)at, ,)+ D T,(x) at, ,(y)at, ,(2)

i=1 i=1
Definition (2.6)
Let T=( Ti )icnbe aJordan generalized higher reverse left (respectively right) centralizer of aT'-ring M ring

into itself .Then forall x, y e M, o« € TTand n € N, we define

31 (x,¥)e= Ty (Ko y) = DT, (Wart (0

(respectively 8, (X,y)a= T, (X 0 y) — iti LMo T, (x))
i=1

Lemma (2.7)

Let T=( Ti )ienbe aJordan generalized higher reverse left (respectively right) centralizer of a T'-ring M ring
into itself . Thenforall x, y,ze M, o, B € T and n e N, we have that the following
equations hold :

()8 (Xy)a= =8 (Y, X)a

(i (X +Y,2)a=n(X,2)at (Y, ,Z )a

(i) Sn(X,Y +Z)a= 0 (X,Y)at n(X,2)a

(V) 8n (X, Y)asp=8n(X,¥Y)at Sn(X,yY)p
Proof:

(i) By applying Lemma (2.5) (i), we have that

T,(ay+yax) =D T,at,60+ D T,(0ut, ()

T, (@) = 3 Tiat00 =—(T,yax) — > Tt 1)

Thus, 80 (XY )a = = 8 (Y, X)a
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(ii) n (X +y,Z )u= Tn((X+y)(xz):Zn:Ti(z)a t, (X+Yy)

—T,(xaz+yaz) - DT @et (0~ D T2t ()

—T.(xaz)~ > T@at, ;) +T,yaz)— > T,@Dat, (y)
=0 (X,2)at O (Y,Z )

(iii) S0 (X,y +Z )u= Tn(xa(y+z))=Zn',Ti(y+Z)0tti.1(X)

i=1

—T,(xoy+x02)— > T, — D T(@)a t,,(x)

=T,Xay)— E T ot ,x)+T,(xaz)— 2 T (@at;;(X)
i—1 i—1
=6 (X,Y)at Sn(X,2)a

(W) 80 (x,y)arp= Ty (x (o + B)y) =D T (e + B) §;4(X)

= T, ay) ~ 2T et T (xpy) = 3T, b Ga)

=8 (X, Y)at Sn(X,y)p
Remark (2.8)
It is noteworthy that T = (T; )icn IS a generalized higher reverse left (respectively right) centralizer of a I"-ring
M, into itself if and only if 8,(X,y )= 0,forall x ,y e M, o e T and n € N.
Lemma (2.9)
Let T=(Ti )icnbe aJordan generalized higher reverse left (respectively right) centralizer of a prime T'-ring
M, into itself. Thenforall x, y, z € M, a , B € T and n € N, the following equations hold :
() 3 (x,yY)a P taa(@) B [tn-2(X ), ta-2(y)]a=0
(il) 8n (X,¥)o @ tha(z) & [ta-1(X), ta-1(y)]a=0
(iii) 80 (x,y)p o tha(z) o0 [ta-2(X), ta-2(y)]p = O
Proof:
(i) The Proof is utilizing inductionon n € N
Ifn=1,
letletw=xoayBzByoax+yaXx BzBxay
Then , we obtain that
TW) =T(xa(ypzBy)ax+ya(xpzpx)ay)
=T(x)aypzByax+ L (y)axpzpxay (1)
Moreover , we have that
TWw) =T((xay)BzB(yax) + (yax)Bzp(xay))
=T(yax)pzpyax + I (xay)pzpxay .o (2)
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The Comparison of equations (1) and (2) yields that

0= (T(yax)- L(x)ay)pzByax + (T(xay)- L (y)ax)pzpxay

0=038(y,X)aPzByax + 3(x,Y)uPzBpxay

0= -08(X,Y)uBzByax + 8(X,¥Y)uBzZBXxay

0=38(X,Y)« BZPB(Xay-yoax)

Thus, (X, ¥)uBzB[X,y]e =0,forall x,y,z e Mand a , p € T .

Now , we can ssume the following :

8s(X,Y)aP tsa(z)P [ts-1(X),ts-1(y)]a=0,forall x,y, z e M, and S
,h € N, s<n.

Ta(W)=Ta(xa(ypzpy)ax +ya(xpzpx)ay)

n n

= 2 TatayBzBy) o ta(x) + D Ti)at.a(xBzpx)a tia(y)

i=1 i=1

n

= > Tita ta)B @ Bti-ay) @ ta(x) +

i=1

ito(y) iTZ

(X)) B ti-1(2) B ti-1 (X) o tiza(y)
:(Z Ti() o tioay)) Bto-1(2) B ta-a(y) & ta-1(X) +1.it @ (T D

W) B ti-1(2) B ti-a(y) o ti-a(x) +
Q. Tt 100) Bl a@B (et i(y) + o T S
i=1 i=1

ti-1(X) B ti-1(2) B ti-1(X) o ti-a(y) (3)
Thus,

To(W)=Ta(xay)pzB(yax)+(yax)pzp(xay))

=D TiyexX) B ta@Blaxay)+ D Tixay)Bt-1(@) Bl-i(yax)
i=1 i=1

=Ta(yaX)Bta-1(2) Bta-a(y) o ta-a(X) + i Tiyax)p ti-1(2) B ti-a(y)

i=1
a ti-s(X)+Ta(Xay)Bta-1(2) Bta-1(X) ata-1(y) +
”Z‘f Ti(xay)Bti-1(@)Bti-1(x) o ti-1(y) (4)

i=1

By comparing equations (3) and (4 ), we have that
n

0=(Tolyorx) = > Ti¥) ati-1(y))Bta-12) B ti-a(y) o ta-a(x) +

i=1
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n

(Tolxay) =D T ati-1())Btr-1@) B tr-s () o tas(y) +

i=1

H)X1itaWi-it B@a-ith) Y)a-ita (T —)xay (iT( i

n—1
- (Tixay) = Tiy) ati-1 (X)) Bti-2(2) Bti-1(X) ati-1(y).
It follows that
0=38n(y,X)aP ta-1(2) Btna(y) otn-1(x)+
Sn(X,Y)aB tna(@)Ptn-1(X) a ta-1(y)
0=+ )1t oY) 1at B2t PalX,y)ed—
(X Y)aBtn-1(2) Btn-1(X) atn-1(y)
0= 8n(XY)aBtn-1(2) B(ta-1(X) atn-1(y) = tn-a(y) ata-1(x))
Thus, n(X Y)a Btn-1(Z) B[th-1(X),tn-1(y)]Jo=0,forall x,y,ze M,
o, p eTandn € N
(ii) By substituting B for o in Lemma (2.9 ) (i) and applying similar arguments as in the proof of Lemma (
2.9) (i) ,weobtain Lemma (2.9) (ii).
(iif) We get Lemma (2.9 ) (iii ), by Interchanging o and fin Lemma (2.9) (i).
Lemma (2.10)
Let T=(T )icn be aJordan generalized higher reverse left (respectively right) centralizer of a prime T"-ring
M into itself .Then forall x,y,z,u,v e M, oa,Pp el and ne N
() 8n(Xx,¥Y)a Btaa(@) P ta-2(U) ta-1(V)]u = 0
(i) Sn(X,Y)ootha(@ a[tai-1(u), th-1(v)]e =0
(i) Sn(X,Y)attha(z) o [ta-1(U),ta-a(Vv)]p =0
Proof:
(i) By substituting (a + ¢) for a inLemma (2.9) (i) , we have that
Sn(X+U,Y)a Btha(@ B[ th-1(x+u),th-1(y) Je=0. Thus
3n(X Y)a B tn-2(2) B [tn-1(X) , ta-1(y) Jo +
(X, Y)o B ta-2(z) B [tn-2(U) , ta-1(y) Jo +
3n(U Y)a Bta-a(2) B [ta-2(X) , ta-1(y) Ju+
(U Y)a Bta-1(z) B [ta-2(U) , ta-2(y) ]« = O
By applying Lemma (2.9) (i), we obtain that
3a(X ,Y)a B tn-2(2) B [ta-1(U) , ta-1(y) Jut+
Sn(U,Y)aPBtaa(2) Blta-2(X), ta-a(y) Jo= 0
Therefore, we get that
3a(X ,Y)a B ta-2(2) B [ta-1(U) , ta-1(y) Jo B ta-1(2) B Sn(X Y)a
Btaa(z) Bltn-1(U) ta-2(y) ] = 0
This implies that
0 == &(X.Y)aPBtaa(z) B [ta-1(U), ta-2(Y)]a B ta-2(2) B Sn(U.Y)a B t-1(2) P
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I [t-1(¥) s ta-a(y) T

Since M is a prime I'-ring , we have that
Sn(X,Y)a B ta-1(z) Bl th-1(u) th-1(y) Jo = O (D
The substitution of (y+v) for y inLemma(2.9) (i), gives that
(X, Yy +V)aBtaa(2) B [ta-1(X) , th-1(y+V)]u = 0
3n(X Y Ja B tn-1(2) B [ta-2(X) , ta-1(y) Ju +
3n(X,¥)a B taa(z) B [ta-1(X) , ta-1(V) Jo +
3n(X V)a Bt-1(2) B [ta-1(X) ta-1(y) Jo +

(X V) af th-1(2) B[ ta-1X) th-1(V) ]Je= 0
By utilizing Lemma (2.9) (i), we obtain that
3a(X )P th-1(2) B [ta-1(X) t-1(V) Ju +
3n(X Y)a Pta-2(2) B[ta-1(X) ta-1(Y) ] = O
Consequently , we have
3a(XY)a B ta-2(2) B [th-1(X) sta-1(V)]a B ta-1(2) B Sn(X Y)a
Bta-1(2) Plta-1(X) ta-1(V)]w = O
This implies that
0=8—n(X.y)a P ta1(z) B [ta-1(X) ,ta-1(V) Ju B tn-2(2) B En(X ,V)a
Pta-2(2) B[ta-1(X) ta-1(Y) Ja
The fact that M is a prime number yields that
3n(X,¥)o B th1(2) B [th-1(X) ta-1(v) Ju = O .. (2
Now , &n(X ,¥)aB th-1(2) B [ta-2(X + U) ta-1(y+V) ]Ja= 0
3n(XY)a B tn-2(2) B [tn-1(%) ta-1(y) Jo +
(X, ¥)o B th-1(2) B [tr-2(X) \ta-2(V) ] +
8n(X Y)a Bta1(z) B [ta-2(u) , ta-a(y) Jo+
3a(X ,Y)a B tn-2(z) B [ta-1(U) , ta-1(V) ]« = O
By employing equations (1), (2) and Lemma(2.9) (i), we get
(X Yo Btaa(z) Blta-2(u)  tn-2(v) ]« = O

(if) We can obtain Lemma ( 2.10) (ii ) by substituting B in Lemma (2.10) (i) .

(iii) By substituting . + B for o in Lemma (2.10) (ii), we have
Sn(X Yo p attha(z) o [th-1(u) , th-1(v) Jusp = O

This implies that

(X ,Y)a  th-1(2) o [ ta-1(U) ,tn-12(V) Jo +

Sn(X ¥)a ot th1(2) o [ ta-2(U) , t-1(V) Ip +

Sn (X ,y)pa ta-1(z) o [ tn-2(u) , ta-2(V) Jot

(X, Y)p ot taa(z) o [th-2(u) , th-a(v) ]p = O

By applying equations (i) and (ii), we get that

(X Y)a ot ta1(z) o [ta-1(U) , th-2(V) Ip +

Sn(X,y)p o th-1(2) o [t-2(U) , ta-1(v) Ju = O
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Therefore, we get that
3n(X,Y)a o th-1(2) o [ ta-1(U) , t-2(V) Ip o ta-2(2) 0 Sn(X ,Y)e
o tha(Z)oe [t-2(u) , ta-1(v) Jp = O
This yields that
0= — 6n(X ,Y)o 0 th-1(2) o [ ta-1(U) , th-1(V) Ip  th-1(2) @
3n(X,y)p @ ta-1(2) & [ta-1(U) , th-2(V) Ja
The fact that M is a prime I'-ring gives that
Sn(X,Y)e ot ta-1(2) o0 [ta-2(U) , ta-2(V) ]p = O
Theorem (2.11)
Every Jordan generalized higher reverse left (respectively right) centralizer of a 2-torsion free prime I'-ring M
into itself is a generalized higher reverse left (respectively right) centralizer of M .
Proof:
Let T=(Ti)ienbe aJordan generalized higher reverse left (respectively right) centralizer of a prime I'-ring M
into itself . Since M is a prime I'-ring , then by employing Lemma (2.10) (i), we have that either
Sn(X,¥)e =0 0r [th-a(u),th-2(v)]e =0 ,forall x, y,u,ve M,
a € I'and ne N.
If[th-2(u),th-2(v)] o 20, forall u, v e M, a € T then &(x,y)e =0,
forall x,y € M and n € N . Hence, using Remark (2.8), we obtain that
T is a generalized higher reverse left (respectively right) centralizer of M .
If [th.1(u),th-2(v)]e = O,forall u,v € M and ne N, then
M is commutative .
By utilizing Lemma (2.5) (i), we have that
T Xay+xoay)=T,(2Xay)
2T (Xay)

ZZTi Ma t; (%)
i=1
Since M is a 2-torsion free I'-ring , we get that

T Xay)= ZTi Mot (X).

Then T is a generalized higher reverse left (respectively right) centralizer of M

Proposition (2.11)

Let T = ( Ti)ien be a Jordan generalized higher reverse left (respectively right) centralizer of a 2-torsion free I'-
ring M into itself , suchthatx a y X = xByax,forallx,ye M and o, e I'. Then T is a Jordan triple

generalized higher reverse left (respectively right) centralizer of M.

Proof:

The substitution of b for (xay + yax)inLemma(2.5) (i), we have that
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“3TO) B 600 € LG0T TE0 Bt ak) o 6,00+
T at;, MBt,,;X+T;(x) ot ,(x)B t,,;Y...D
Moreover , we get that

T Xa(xBy+yBx)+(XBy+ypBx)ax)
=t XoaxBy+XoyBx+xByoax+ypBxax)

= T, (yBXax)+ T,XaxBy)+ I,XayBx+xByax)

STO) B a0t 00+ T o 600 Bt +

T XayBx+xByax)...(2)
By comparing equations (1), (2) and the factthat X a y BX=XxBy a X,

forallx,ye M and o, B e T, we have that
T XayBx+xayBx)=2T, XaypBx)

- ZiTi OB t, (Mo t, (%)

Since M is a 2-torsion free T'-ring, we obtain that F is a Jordan triple generalized higher reverse left

(respectively right) centralizer of M.

References:

[1] W.E Barnes." On The I'-Rings of Nobusawa ", Pac. J. Math , .18, (3) , 411-422, 1966.

[2] Y. Ceven.and M. A Ozturk , " On Jordan Generalized Derivations in Gamma Rings ", Hacet.
J. Math Stat., 33,.11-14, 2004.

[3] B.M Hamad, " (U,M) derivations on T-Rings ", M.Sc.Thesis, Department of mathematics,
College of Education, Al-Mustansiriya University, 2012

[4] M.F Hoque and A.C Paul, " On Centralizers of Semiprime Gamma Rings ", International
Mathematical Forum, 6(13) , 627- 638, 2011.

[5] S. Kyuno , " On prime gamma Rings ", Pac. J. Math, 75(1), 185 - 190, 1978.

[6] S.M Salih, " generalized higher left Centralizer of prime Rings ", Int.J. curr.Res. , 8( 11) , 40966 -

40975, 2016.

[7] F.R Jarullah and S.M Salih , " Higher Reverse Left (respectively Right) Centralizer of Prime TI'-

Rings ", to appear .

[8] F.R Jarullah and S.M Salih , " Jordan Higher Reverse Left (respectively Right) Centralizer of

Prime Rings ", to appear .

[9] F.R Jarullah and S.M Salih , " Jordan Generalized Higher Reverse Left (respectively Right)

Centralizer of Prime Rings ", to appear .

72


http://www.iiste.org/

