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Abstract

In this paper we study some effects of (8, ¢) — derivations on centrally prime rings, and we try to extend
some results on prime rings which are concerned with (6, ¢) — derivations to centrally prime rings and also
we determine those conditions under which these extensions are allowed.
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The Fundamentals:

Let R be a ring .A non-empty subset S

of R is said to be a multiplicative system
in R if 0¢S and a,beS implies
abeS, [1]. Let S be a multiplicative
system in R such that [S, R] = {0} ,where
[S,R]={[s,r]:seS,reR} and [s,r] is
the commutator defined by Sr —rs. Define
arelation (~) on Rx S as follows :
If (a,s) and (b,t) are in RxS, then
(a,8) ~ (b,t) if and only if there exists
XeS such that x(at-Dbs)=0.Since
[S,R]=1{0}. We will show that (~) is an
equivalence relationon Rx S .

Reflexivity:
if (a,5)e RxS, where a€R and s€8S,

then s(as—as)=0, so (a,s)~(a,s), and
hence (~) is a reflexive relationon Rx S .

Symmetry:
Let for (a,5),(b,t)e RxS we have

(a,8) ~ (b,t), where a,beR and s,teS,
then there exists keS such that
k(at —bs) = 0, which gives k(bs —at)=0,

and hence (b,t)~(a,s)and thus (~) is a
symmetric relation on Rx S .

Transitivity:
If (a,s),(b,t),(r,u) e Rx S, are such

that (a,s) ~ (b,t) and (b,t) ~(r,u), where
a,b,reR and s,t,ueS then there exists
k,leS, such that k(at—bs)=0
I(bu —rt)=0, hence we get
luk(at —bs)=0 and ksl(bu —rt) =0 that
is,

and

lukat = lukbs

1)
and
kslbu = kslrt.......(2).
But since [S,R]= {0}, so lukbs = kslbu
and kslrt = Iktrs, and now use these in (1)

and (2) we get Iktau=Iktrs, or
Ikt(au —rs) =0, where IlkteS which
means that (a,s)~(r,u), thus (~) is a
transitive relation on R x S . Hence (~) is an
equivalence relationon Rx S .

Now denote the equivalence class of

(a,s) in RxS by ag, and the set of all

equivalence classes determined under this
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equivalence relation by R that s,

S’
ag =1{(b,t)e RxS:(a,s) ~(b,t)}  and
RS ={ag :(a,s) e RxS}. We define

addition (+) and multiplication (.) on RS

as follows: ag+b, =(at+bs)y and

ag 'bt = (ab)st’ for all ag, bt € RS Jt can
be shown that these two operations are well-
defined and that ( RS ,+,.) forms a ring

which is called the localization of R at S.
Some Remarks

We mention to the following remarks
which can be found in [1,2,3].

(>i): RS has the identity element though R

does not have, in fact if €S then sg is
the
identity element of R

s,teS.
(ii): If a,b € R and s € S, then

s> and sg = tt’ for all

a,,a,,..,an € R, then

(al)S +(a2)s +..t+(@p)g =

(8, +a, + ...+ap)s.

2
(iii): Og is the zero of Rg for all S € S,

and Og =Ot,f0rall s,teS.

(iv): If ag e Ro, where a€ R and s €S

S 9
then (—a)g is the additive inverse of ag.
(v): If ag =0 in RS’

then there exists t € S suchthatta=0.
(vi): If R is a commutative ring with

identity then the equivalence class ag is

where aeR,s€e8S,
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a _
also denoted by — [1] or by s la [3], and
S

R is also denoted by S “IR [1,3].

Some Basic Definitions

Let R be aring.Then:
(i):R 1is called a prime ring if, whenever
a,b € R such that aRb = {0} then a =0 or
b =0, and it is called a semiprime ring if
aRa = {0}, then we have a =0, where
aRb={arb:reR} [4]. It be

concluded that a prime ring is semiprime.
(ii):An additive mapping D:R —> R

can

1S

called a derivation on R if
D(ab) = D(a)b + aD(b), forall a,b e R
[5,6].

(iii): If n is a positive integer then R is
called an n —torsion free ring if for X € R,
nXx =0 implies X =0[7].

(iv): If Ac R, then by AS we mean the
set AS ={ag:aeA,seS}.

(v): An additive subgroup U of R is said
to be a Lie ideal of R if [U,R] < U [8.,9].
(vi):R is called a centrally prime ring if
RS is a prime ring for each multiplicative
system S in R with [S, R] = {0} [2].
(vii):A derivation D:R — R is called a

centrally-zero  derivaton on R if
D(S) = {0} for each multiplicative system

S in R with [S,R] = {0}[2].
(viii): R
commutativity property (CCP) if RS is a

is said to satisfy the central

commutative ring for each multiplicative
system S in R with [S, R] = {0} [2].
(x): If &, ¢ are two endomorphisms of R,

then an additive mapping D: R —> R is
called a (6,¢9)— derivation on R if
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D(xy) = D(¥)e(y) + 0(x)D(y), for all
X,y € R, and if A is a nonempty subset of

R then an additive mapping F: R —> R is
called a generalized (8, ¢) — derivation on

A if there exists a (68, ¢)— derivation
D:R—>R such that
F(xy) = F(X)0(y) + o(x)D(y), all
X,y e A [10,11].

(xi):If D:R — R is a mapping then by

for

Dzwe mean D o D .In general, if n is any

positive integer, then D" will mean
DoDo..oD (n times). Finally if x e R
then by XD we mean the mapping
XD:R —> R which is defined by
(xD)(r) = x(D(r)), forall r e R.

Now we mention to the following
results,
The proofs of which can be found in the
Indicated references.
Lemma A [2]

Let R be a ring and S a multiplicative
system in R such that [S,R]={0}. If
D : R — R is a centrally zero derivation on

R, then D*:RS —>RS, defined by
D, (rg) = (D(r))g, for all rg € RS’ Is a
derivation on RS .(is called the induced

derivation by D).
Theorem B [12]

Let R be a 2-torsion free semiprime ring
, U aLieideal of R and D a derivation of

R such that D" (u)=0, for all ueU,

where n> 1, is a fixed integer, then
DU)={0}.

Since every prime ring is semiprime so
Theorem B, remains valid if we replace the

word “ semiprime “ by the word “ prime “.
Theorem C [11]

Let R be a ring 2-torsion free prime ring

, U aLie ideal of R such that u?eu , for
all ueU .Suppose that € is an
automorphism of R.If D:R—> R is an
additive mapping satisfying
D(uz) =20(u)D(u), for all ueU, then
either D(U) = {0} or U < Z(R).
Theorem D [10]

Let R be a 2-torsion free prime ring , U
a non zero Lie ideal of R such that

u? eU , for all u eU . Suppose that € is
an automorphismof R and F:R > R isa
generalized (6, ) — derivation associated
with a derivation D. Then:
(i): If F acts as a homomorphism on U ,
then either D=0 on R orU < Z(R).
(ii): If F acts as anti-homomorphism on
U, theneither D=0on R or U < Z(R).
Theorem E [4]

Let R be a prime ring and K a non zero
ideal of R and let &, ¢ be automorphisms

of R. Suppose that D:R —> R
(0, ) — derivation of R.

(i): If D acts as a homomorphism on K,
then D=0 on R.

(ii): If D acts as anti-homomorphism on
K,then D=0 on R.

Throughout this paper all rings under
consideration are with non-zero center,
Z(R).

The Main Results

First we prove two lemmas which will
lead to the first result of this paper.
Lemma 1

Let R be a ring in which Z(R) contains
no proper zero divisors of R then
Z(R)—{0} 1is a multiplicative system in
Rand [Z(R) —{0},R] ={0}.

Proof

1S a
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It is clear that 0 ¢ Z(R) — {0} .Now let
a,b e Z(R)— {0}, then ab € Z(R) and
since Z(R) has no proper zero divisors of
R and a#0,b#0 so ab # 0, that is
ab e Z(R)-{0}.Hence Z(R) — {0} isa
multiplicative system in R and since Z(R)
is a commutative subring of R, one can
easily show that [Z(R) —{0},R] = {0}.
Lemma 2

If R is a ring which satisfies (CCP) and
Z(R) contains no proper zero divisors then
R is commutative.

Proof

By Lemma 1, we have S = Z(R) — {0}
is a multiplicative system in R and
[S,R]={0} and since R satisfies (CCP)
SO RS 1s commutative. To show R 1is
commutative. Let X, y € R, then fix

seS,andso Xg,Yg € RS . Hence
XgYs = YgXg and then we get

(XY = ¥X)gg = (XY)gs — (YX)gs =
XgYs — YsXg = 0, which means there
exists t € S such that t(xy — yx) = 0. Since
Z(R) contains no proper zero divisor of R
so Xy — yx = 0, thatis xy = yx and thus R
1s commutative.

Let us introduce the following definition.
Definition

Let R be a ring. We call a Lie ideal U

of R a centrally closed Lie ideal of R if
US c U for each multiplicative system S
of R with  [S,R]=1{0}, where
US={us:uelU,seS}.

Now we prove the following result.
Lemma 3

Let R be aring and S a multiplicative
system in R with [S,R]={0}.If U is a
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centrally closed Lie ideal of R, then U S is
a Lie ideal of R .

S
Proof
S # ¢ implies that there exists S € S .
Since 0 e U so Og € US and thus
P+ US c RS' If Ug,V; € US’ where

u,velU and s,t € S. Then we have

Ug =Vt = Ug + (=V); = (Ut +(-VS)) g =
(Ut-vs)g € Us (Since  ut,vs eU SO
ut—vseU and s,t €S implies steS).

Hence US is a subgroup of RS .To show

[US,RS]QUS.Let uSeUS,I’teRS,
where U eU,reR,s,teS.
Then

([u,rDst eUg (Since [U,R]cU and

st € S). Hence [US,RS]QUS, and thus
U g isa Lie ideal of RS .

Now we are able to give the first result
of the paper.
Theorem 4

Let R be a 2-torsion free centrally prime
ring in which Z(R) has no proper zero
divisors and U is a centrally closed Lie
ideal of R.If R admits a centrally zero
derivation D:R—>R such that
Dn(u) =0, forall ueU , where n>1isa
fixed integer, then D(u) =0, forallueU .
Proof

By Lemma 1, we have S = Z(R) — {0}
is a multiplicative system in R with
[S,R]=1{0}. Now we have RS is a 2-
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torsion free prime ring, and by Lemma 3,

U. is a Lie ideal of R.. Since D is a

S S
centrally zero derivation on R so by
Lemma A, D,: RS - RS’ which is
defined by D,(rg)=(D(r))g, is a

derivation on RS .Now if ug eU g isany

element, where U e U,s € S, then we have
n n
D, (ug) = (D (u))g =05 =0. Hence RS

is a 2-torsion free prime ring (and hence a
2- torsion free semiprime ring), U S is a Lie

ideal of RS such that D,, is a derivation of

RS g

Thus by Theorem B, we get D, (ug) =0,

with D:(us)zo, for all ug eU

for all Ug € U Now fix an element

teS.
XteU

g
If xeU 1is any element then

and hence

s>
(D(X)); = Dy(X;) =0 which means that
there exists U € S such that uD(x) = 0 and
since Z(R) contains no proper
divisorsof R and 0 #u € S < Z(R) so we
get D(x) =0, and this result is true for all
XeU .Thus D(u)=0, forallueU.

Now we prove some results which will
lead to the second result of this paper.
Lemma S

If R is an n —torsion free ring and S is

Z€10

a multiplicative system in R  with
[S,R] = {0}, then RS is also an N —torsion
free ring.

Proof

The proof is trivial.
Proposition 6
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Let R be a ring and S a multiplicative
system in R with [S,R]={0}. If
6 : R — R is an automorphism of R which
acts as the identity map on S, then

0': RS - RS’ defined by

0'(rg) = (0(r))g, for all is an

S 9
automorphism of RS' (We call &', the

rSeR

induced endomorphism by &).
Proof

Let aS,bt eR
s,teS.
0'(ag +by) =0'((at +bs)g; ) =
(O(at +bs))g; = (O(at) + O(bs)) g =
(Bt +0(b)s) g = (O(a)t) gy +
(O(b)s)s = (@) ty + (O(b))y S =
(0(a))s + (O(b)), = 0'(ag) + O'(by).
Also we have 0'(agh;) = '((ab)g;) =
(B(ab)) g = ((a)0(b)) g =
(6(a))s (9(b)); = &'(a5)6'(by). Hence &'

5> where a,b € R and

is an endomorphism of RS .

To show that €' is a bijective mapping.
Let ag € Kerd'. Then #'(ag) = 0.So that
(6(a))g = 0. Hence there exists t € S such
that té(a)=0. Then @(t)0(a)=0.
Therefore O(ta) =0, so that ta e Kerd,

and since 6 is one to one, so we get
ta = 0.Then,

So Ker@' = {0}, and hence ' is one to
one. If y, eR

Then

g for yeR and ueS.

there exists Xe R such that
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0(x) = y.Then and

onto.Hence &' is an automorphism of RS .
the

XueRS

that @' s

Now we introduce following

definition.
Definition

Let R be a ring. We say, a mapping
f:R—>R satisfies central identity

property (CIP) if for each multiplicative
system S in R with [S,R] = {0} we have
f(s)=s,forall seS.

Now we give the second result of this
paper.
Theorem 7

Let R be a 2-torsion free centrally prime
ring in which Z(R) has no proper zero
divisors and U is a centrally closed Lie
ideal of R such that u2 eU, for all

ueU. If € is an automorphism of R
which satisfies (CIP) and D: R —> R s

an endomorphism which satisfies (CIP)

and D(uz) =20(u)D(u), for all ueU,
then either D(U) = {0} or U < Z(R).
Proof

By Lemma 1, we haveS = Z(R) — {0}is a
multiplicative system in R with [S,R] = {0}.
Also by Lemma 5, we have RS is a 2-

torsion free prime ring, and by Lemma 3,

U S is a Lie ideal of RS . Also for all

Ug €U we have (Ug)’ :(uz)Sz U

(since u? e U, forall u eU and

s es ).Let 0": RS — RS , be the induced

automorphism of Proposition 6, which is
defined by 0'(rg) = (6(r))g, and also
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define D": RS - RS , by

D'(rg) = (D(r))g forall rg € RS . Now to
show that D’ is an additive mapping. Let
as,bt € R.,where a,be R and s,t € S.

We have

(D(at +bs)) ¢ = (D(at) + D(bs)) ¢ =
(D(a)D(t) + D(b)D(s)) = (D(a)t +
D(b)s)gt = (D(@)t)g; + (D(D)s)yg =
(D@@))st; +(D(b));sg = (D(a))g +
(D(b)); =D'(ag) + D'(b;). So D" is an

S 9

additive mapping. If ug € U S is any

element, where U € U and s € S, then we
have

D'(us)*) = D'((u™) ;) = (D),
(20(W)D(U)gs =
(O(U)D(u) + OW)D(W))ss =
(O(U)D(U)ss +(OUDM))ss =
(B(W)s (D(U))s + (OW)s (D(W))s =
0'(ug)D'(ug) + 6'(Uug)D'(Ug) =
20'(ug)D'(ug) . Thus RS is a 2-torsion

free prime ring, U S is a Lie ideal of RS

with (us)2 eU,, forall ug e U, .Also

S’ S
@' is an automorphism of RS and D' is an

additive mapping of RS such that

D'((ug)*) = 26'(ug)D'(ug). for all
ug eU S .Hence by Theorem C, we get
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either D'(US ) =1{0} or US c Z(RS ).
Let D'(US) = {0}.To show U =0 .Let

U € U be any element, then for a fixed

s €S we have (D(u))g = D'(ug) =0 so
there exists t € S such that tD(u) = 0 and
since Z(R) contains no proper zero
divisors of R so D(u) = 0 which means

that D(U) = {0} . IfUS c Z(RS).TO
show that U < Z(R) .Let veU , and fix

t € S, then forall r € R, we have
[Vi,rs]1=10 and hence

([V,rDig =[Vt ,rg 1=0, which implies that
there exists WeS such that w[v,r]=0, and
since Z(R) contains no proper zero
divisors of R so we get [v,r] = 0. Hence
UcZ(R).

Now we prove some results which will
lead to the next result of the paper.
Proposition 8

Let R be aring and S a multiplicative
system in R with [S,R]={0}.If 8,¢p are
two endomorphisms of R which act as the
identity map on S and D is a (6,¢)—

derivation such that D(S) = {0}, then
D': RS - RS’ defined by
D'(rg) = (D(r))g, for all rge RS is a
(@', ¢") —derivation of R., where &', ¢’

S 9
are endomorphisms of Rg .
Proof

It is easy to show that D’ is an additive
mapping. Now consider the induced
endomorphisms 8’ and ¢’ of Proposition
6, which formed from the endomorphisms
@ and ¢ .Then we have
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D'(aghy) = D'((ab)g; ) = (D(ab)); =
(D(@)g(b) + 6(a)D(b))g; =

(D(@)p(h))g + (O(a)D(b)g =
(D(@))s(p(b)); +(8(a))s(D(b)); =
D'(ag )go’(bt )+ 49'(as)D’(bt) .Hence D’ is
a (@', ¢") —derivation of RS .(Note that we
call D' the induced (&', ¢") — derivation by

the (6, @) — derivation D).
Corollary 9

Let R be aring and S a multiplicative
system in R with [S,R]={0}.If 8,9 are
two automorphisms of R which act as the
identity map on S and D is a
(0, @) —derivation such that D(S) = {0},

D': RS - RS’ defined by

D'(rg) = (D(r))g, for all rg eR

then

is a
S

(@', ¢") — derivation of R

Proof

Since every automorphism of a ring is
also an endomorphism, so by applying
Proposition 8, the result will follows.
Proposition 10

Let R be a ring and S a multiplicative
system in R with [S,R]={0}.If @ is an
automorphism of R which acts as the
identity map on S and F:R—>R is a
generalized (6, 0) —derivation with the

associated (¢, ) —derivation D, such that
D(S) = {0}, then F':R defined

S

S—>RS,

by F'(rg) = (F(r))g, forall 1y € RS ,is a
generalized (6',0") — derivation associated
with the (€', ") —derivation D’.

Proof



(JZS) Journal of Zankoy Sulaimani, December 2008, 10(1) Part A
A oty (1)10 $a9 2008 p0dSy igilS, (iladha 555 oS

Since D isa (8, 0) —derivation and F
a generalized (8, @) — derivation associated
with D, sothat D: R — R and
F : R — R are additive mappings such that
D(xy) = D(x)8(y) + 8(x)D(y), for all
X,y € R,and
F(xy) = F(x)8(y) + 8(x)D(y), for all
X, ¥ € R.Since @ is an automorphism
of R which acts as the identity map on S,

so by Proposition 6, 0’ : RS — RS which

is defined by 6'(rg) = (6(r))g, is an
automorphism of RS .Then by Corollary 9,

D": RS - RS’
D'(rg) = (D(r))g,is a (8',0") —derivation.
To show F' is a generalized (6',0") —
derivation with the associated (6',68") —

which is defined by

derivation D' .Let as,bt € RS for

a,beR and s,t € S. Now if ag :bt then

there exists K € S such that k(at —bs) =0,
hence kat = kbs, and now

F'(ag) = F'(k agty) = F'((kat), ) =
F/((Kbs), ) = F'(K, bysg) = F'(By). So

F' is well defined. As in Theorem 7, we
can show that F' is an additive mapping.
Finally, we have

F'(aghy) = F'(ab)g) = (F(ab))g =
(F(@)0(b) + 0(@)D(b)) g =

(F(@)0(b))g + (6(a)D(b))g; =

(F(a))5 (0(0)); +(6(a))s(D(b)); =
F'(ag)d'(b;) + 0'(ag)D'(by ) .Hence F' is

a generalized (0',60') —derivation with the
associated (€', 0") —derivation D’.
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Now it is the time to introduce the
following definition.
Definition

By a centrally zero (@, ¢) — derivation

we mean a (6, @) — derivation which also is
centrally zero.

Theorem 11
Let R be a 2-torsion free centrally prime
ring in which Z(R) contains no proper zero

divisors of R and U be a nonzero centrally

closed Lie ideal of R with u2 e U, for all

ueU . Suppose € is an automorphism of
R and F:R—>R is a generalized
(0,0) —derivation with the associated
centrally zero (8, @) —derivation D. Then:

(i): If F acts as a homomorphism on U,
then either D=0 on R or U ¢ Z(R).

(ii): If F acts as anti-homomorphism on
U, then either D=0 on R or U < Z(R).

Proof
Since D is a (8, 0) —derivation and F

is a generalized (6,60)—derivation
associated with D, so D:R—> R and
F : R —> R are additive mappings such that

D(xy) = D(x)8(y) + 8(x)D(y), for all
X,y eR, and
F(xy) = F(x)8(y) + 8(x)D(y), for all

X,y € R. Now by Lemma 1, we have
S =Z(R)-{0} is a multiplicative system
in R with [S,R]={0}. Since R is a 2-
torsion free centrally prime ring so by
Lemma 5, we get RS is a 2-torsion free

prime ring and by Lemma 3, we get U S is
a Lie ideal of R. Since S # ¢, fix an
SeS.IfUS =0, then for any U e U , we

have ug eU and thus ug =0, which

S 9
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means there exists t € S such that tu =0,
and as 0#teScZ(R) and Z(R)

contains no proper zero divisors of R we
get U=0, and this result is true for all
uelU, so that U=0 which is a

contradiction and hence US #0. Now if

ug €U where ueU,seS, then

SJ
(Ug)” = u; €U (Since

u? e U,s2 € S). Also by Proposition 10,

F': RS defined by

is

—>RS,

a

we have

F'(rs) = (F(r))s.
(0',8") —derivation with the associated
(0',0") —derivation D’'.Thus R

generalized

s a 2-

S

torsion free prime ring and U S is a nonzero

Lie ideal of R with (ug)” €Uy, for all

S S’
Ug € US' That is, €' is an automorphism
of RS and F' is a generalized (6',0") —

derivation with the associated (8',68") —

derivation D'.
(i): If F acts as a homomorphism on U .
To show F' acts as a homomorphism on

US . So let Ug,V; € US , where u,veU
and s,t € S.Then since F' is additive so
F'(ug + Vi) = F'(ug) + F’(vt), and also
we have

F'(ugvp) = F'((W)g) = (F(uv)) g =
(FWF W) = (FW)s(FW); =
F'(ug)F'(v;). Hence F' actsas a
homomorphism on U 5 Hence by

Theorem D, we get either D' = 0 on RS

38

or U gZ(RS).AsS¢¢,ﬁxanSeS.

S
If D'(Rg ) = {0}, to show D(R) = {0} Let

r e R be any element, then rg € RS . So

(D(r))g = D'(rg) = 0.Since Z(R)
contains no proper zero divisors it can be
shown that D(r) = 0, which in
consequence, implies that D(R) = {0}, that

is D=0.If US gZ(RS),toshow

UcZ(R).LetueU andlet a R be
any element. Then Ug € US c Z(RS)’ and

ag € RS .Hence

([u,a])gs =[Ug,ag] = 0.So there exists
t € S such that t[u,a] = 0, where
0#teS cZ(R),andas Z(R) contains
no proper zero divisors we get [u,a] =0,
which means, [U, R] = {0}, that is,
UcZ(R).

(ii): If F acts as anti-homomorphism on
U, then as the same as in (i), we can prove
that F'acts as anti-homomorphism on U

S s
and hence either D' =0 or US - Z(RS)'
Again as in (i), we get either D=0 or
UcZ(R).

Theorem 12

Let R be a centrally prime ring in
which Z(R) contains no proper zero
divisors of R and K is a nonzero ideal of
R .Suppose that €, ¢ are automorphisms of
R satisfy (CIP) and D:R > R isa
centrally zero (6, ¢) — derivation of R.
(i): If D acts as a homomorphism on K,
then D=0 on R.
(ii): If D acts as anti-homomorphism on
K,then D=0 on R.
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Proof

By Lemmal, S =Z(R)—-{0} isa
multiplicative system in R with
[S,R]={0}.Fixan s €S (Since S # ¢).
Then by by Proposition 6, &', ' are
automorphisms of RS and by Corollary 9,
D" isa (¢',¢") — derivation.If Kg =0, then
for any keK , we have kg = 0, and hence

there exists t € S such that tk = 0.Since
0#teScZ(R) and Z(R) has no proper

(D@D(b)), = (D(@), (D(b), =
D’(ag)D’(b;). Hence by Theorem E, we
get D'(RS) = {0} Now if reR is any
element, then we have rs€Rg .Thus
(D(r))g = D'(rg) = 0. Hence there exists
teS such that tD(r)=0, and as Z(R) has
no proper zero divisors we get D(r) =0,

and hence D(R)={0}, thatis D=0 on R.
(ii): If D acts as anti-homomorphism on

zero divisors, so we get k=0, that means K, by using the same technique as in (i),
K=0 which is a contradiction. Thus Rg is ~ We¢ can show D' acts as anti-

homomorphism on K, and hence we get,

a prime ring, Kg is a nonzero ideal of Rg, S

and &', are automorphisms of Rg with as before, that D=0 on R.

D’ asa(¢',¢")— derivation of Rg.
(i): If D acts as a homomorphism on K, to

show D' acts as a homomorphism on
Kg Now for all ag,b; eKg, where a,beK

and s,teS we have
D'(a b,) = D'(ab) ) = (D(ab)) , =
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