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Abstract

Let R, R' be two prime rings and c",z" be two higher homomorphisms of a ring R for all n
e N, in the present paper we show that under certain conditions of R, every Jordan (o,1)-
higher homomorphism of a ring R into a prime ring R is either (o,t)-higher homomorphism

or (o,t)-higher anti homomaorphism.
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1.Introduction

Aring R is called a prime if aRb = (0) impliesa=0 or b =0, where a, b € R, this definition
is due to [3] .

A -ring R is called semiprime if aRa = (0) implies =0, such that a € R, this definition is due
to [3] .

Let R be a 2-torsion free semiprime ring and suppose that a, b € R if arb + bra =0, for all
r e R, thenarb =bra=0, this definition is due to [3].

Let R be a ring then R is called 2-torsion free if 2a = 0 implies a = 0, for every a € R, this
definition is due to [3].

Let 6 be an additive mapping of a ring R into a ring R, 6 is called a homomorphism if 6(a
b) = 6(a) 6(b).

And 6 is called a Jordan homomorphism if forall a, b € R

O(ab+ba)=06(a)6(b) +06(b)O6(a) foralla,beR,[4] .

Let 6=(¢i)icn be a family of additive mappings of aring R into aring R" . Then 6 is said to be
higher homomorphism if for every neN we have ¢, (@b)=>" ¢ (@)d;(b)
i=1

, for all a,beR ,and Let 6=(¢y)icn be a family of additive mappings of aring R into aring R' .
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Then © is said to be Jordan higher homomorphism if for every neN we have

d,(ab +ba)=>" ¢, @), ®) + > &) (@) forallab e R, [1].

Also, N.Jacobson and C.E.Rickart [4] proved that every Jordan homomorphism of a ring into
an integral domain is either homomorphism or an anti homomorphism.

Later 1956 , I.N.Herstein [2] proved that every Jordan homomorphism of a ring into prime
ring of characteristic different from 2 and 3 is either a homomorphism or an anti

homomorphism.In 1957, M.F.Smiley [5] simplified the result as:

Every Jordan homomorphism of a ring into a 2-torsion free prime ring is either a
homomorphism or an anti homomorphism. After this in 1969 ,I.N.Herstein [3] proved that
every Jordan homomorphism of a ring onto prime ring is either a homomorphism or an anti
homomorphism. In 2006 A.K.Faraj [1] proved that every Jordan higher homomorphism of a
ring R onto a 2-torsion free prime ring R' is either higher homomorphism or higher anti

homomorphism .

Now, the main purpose of this paper is that every Jordan (o,t)-higher homomorphism of a
ring R into a prime ring R' is either (o,t)-higher homomorphism or (o,t)- higher anti
homomorphism and every Jordan(c,t)-higher homomorphism from a ring R into a

2

2-torsion free ring R' such that , such that & =&, 7" =7, o' ='z" and
o' ' =7'c' .Then 0 is Jordan triple (o,t)-higher homomorphism .
2- Jordan(o,t)-Higher Homomorphisms on Rings

Definition (2.1):

Let 0 = (¢)in be a family of additive mappings of a ring R into a ring R' and o,t be

two endomorphisms of R . 0 is called a (o,t)-higher homomorphism if

3,@b) = ,(c" @) (7' ®), foralla,b c Randn < N

Example (2.2):

Let S;, S, be two rings and 6 = (6;)icn be a (o,t)-higher homomorphism of a ring S; into

aring S;. Let R=S:® S; and R'=S,® S,. Let ¢ = (¢)ien be a family of additive mappings of a
ring R into a ring R, such that
dn((a,b)) = (6n(a),0n(b)), for all (a,b) € R.

Let oy, 7, be two endomorphisms of R, such that
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oy (@) = (c"(@),6"(b)), 7, ((ab)) = (<"(@),7"(b)).
Then ¢y, is a (o,t)-higher homomorphism.
Definition (2.3):

Let 6 = (¢i)ien be a family of additive mappings of a ring R into a ring R’

and o,t be two endomorphisms of R. 0 is called Jordan (o,t)-higher homomorphism if

d,@b+ba) = > ¢(c’ @)0 (' ®) + >, $(o'®) (' @), forall a, b < Rand n

eN.
Remark(2.4):
Clearly every (o,t)-higher homomorphism is Jordan (c,t)-higher homomorphism but
the converse is not true in general, as shown by the following example :
Example (2.5):

Let S be any ring with nontrivial involution *and R=S @ S , such that a e Z(S), a’ =

aand s;as; = 0, for all s3, s, € S. Let 0 = (¢i)ien be a family of additive mappings of aring R

into itself defined by:

2—n)as,(n—1t*) ,n=12
4 (G.0) z{(( ) O( ) NV forall sy <R
Let 6", " be two endomorphisms of R, such that "((s,t)) = (ns,t), T"((s,t)) = (n?s,t). Then 6 is
a Jordan (o,t)-higher homomorphism but not (o,t)-higher homomorphism.
Definition (2.6):

Let 6 = (di)ien be a family of additive mappings of a ring R into a ring R' and o,t be two

endomorphisms of R . 0 is called a Jordan triple (o,t)-higher homomorphism if

dn(@aba) = ), 4i(c'@)) di(c' " (b)) ¢i('(@)) , foralla,b e Randn e N .

n
i=1
Definition (2.7):

Let 6 = (¢i)ien be a family of additive mappings of a ring R into a ring R into a ring R’

and o,t be two endomorphisms of R . 6 is called a (o,t)-higher anti homomorphism if

3,@b) =" ¢,(c' ©)6,(' @), forall a,b < Randn < N

Lemma (2.3.8):

Let 6 = (¢i)ien be a Jordan triple (o,t)-higher homomorphism of a ring R into a ring R’,

thenforalla,b,c e Randn e N
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0 ¢, @be+cba)=> ¢,(c' @) ('s" GN &' ) +

Z o (' €N ('™ (b)) b (7' (@)
(i) In particular , if R, R' be two commutative rings and R' is a 2-torsion free ring , then

dn(@bc) = Y ¢i(c'(@)) di(a’ < (b)) 4i(7'(C)).

i=1
Proof:
(i) Replace a +c for a in Definition (2.6) , we get :

¢, ((@+c)b(a+c)) = Z b (o' @+ (2" b)) (' (a+c))
—Zd) (c'@) +a' CNP (" O b (7' (@) + 7' (c))
—Z di(c' @) (7" () P (¢ (a))+z b (c' @) (a'z" ) i (7' (€)) +

Z¢(a €N, (" (B)) b, (7 (a))+Z¢(O- €N, (2" (B)) b, (' (€ )) ..(1)

On the other hand:
¢, ((a+c)b(@a+c)) =¢,(aba+abc +cba +cbc)
= Z d, (o' @) (2" ) ¢ (' (a)) + Z $, (' €N b (a'z" (), (' (¢)) + b, (abc +cba)

(2
Comparing (1) and (2), we get:

¢, (abc +cba) = Z &, (o (@), (" L)) d, (7' (€)) + Zi: b, (' €©)) b, (" (b)) b, (7' (a))
(ii) By (i) and since R, R' be two commutative rings and R' is a 2-torsion free ring
¢ (abc +abc) = 2¢, (@) —3° ¢, (o (@) ¢, (o 7" (), (= (©))

Definition (2.9):

Let 6 = (¢j)icn be a Jordan (o,t)-higher homomorphism of a ring R into a ring R, then

forall a,b € Rand n € N, we define G,:RxR——R' by:
G,(@.b)=d¢,(ab) — Z ¢ (' (@) (7' (b))

Lemma (2.10):

If © = (¢i)icn be a Jordan (o,t)-higher homomorphism of a ring R into a ring R', then
foralla,b,c e Randn e N:
(i) Gn(a,b) — Gn(b,a)
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(i1) Gp(a + b,c) = Gy(a,c) + Gp(b,c)
(iii) Gp(a,b + c) = Gy(a,b) + Gy(a,c)
Proof:

(1) By Definition (2.3):

d, @b +ba) = > ¢,(o" (@) BI) + b, (' B b, (' (@)

=, (@b) — Z $i (o' @) (7' (0)) = —(4, (ba) — Z ACHCHLACHEN))
Gn(avb) == Gﬂ(bva)

WG, @rb.e)=@rbre) 3 d(c'@+bNo )
—g.@c +bc) = b (e @6 (' ©) — 3 bi( OGN+ ©))

=, (@) = 3 9 (o @) (7 ©) + ,(Be) — > b (' B (7' ©)
= Gy(a,c) + Gn(b,c)
(0 G, @b +er=a,@b +6)~ 3 b @), (' ® +0))

= 4,@b +ac) = > ¢ (' @), (7' BN — X bi(o @) (')

=¢,(ab) — Zj: $; (' (@) b (z' (b)) + b, (ac) — Zj: ¢ (o' @) (' (€)

= Gy(a,b) + Gy(a,c)
Remark (2.11):
Note that 6 = (d)icn IS @ (o,1)-higher homomorphism of aring R into aring R' if and
only if Gy(a,b) =0 foralla,b e Randn € N.
Lemma (2.12):

Let © = (¢i)ien be a Jordan (g_,r)-hi_gh_er homomorphism of a ring R into a ring R, such

that " =o",z'c" =o" ,o0'z"" =7 gnd o' ' ==z'c" | then for all

a,bmeRandn e N
G,(c"@), "), (" (MG, (z" L), z"(@)) +

G,(c" ), " @), (" (MG, (z"(a),z" (b)) =0
Proof:
We prove by using the induction, forn =1
Let w =abmba + bamab,since 0 is Jordan (c,t)-homomorphism
o(w) = 6(a(bmb)a + b(ama)b)
= 0(c(a)) 6(ct(bmb)) 6(z(a)) + 6(c(b)) 6(ct(ama)) 6(z(b))
= 6(c(a)) 6(c(o1(b))) 6(ot(cT(M))) B(x(0T(b))) 6(x()) +
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0(a(b)) 6(c(ct(a))) 6(ct(ct(M))) B(x(c7(a))) 6(x(b)) (D)
On the other hand

8(w) = 6((ab) m (ba) + (ba) m (ab))
= 6(c(ab)) 6(ct(m)) 6((ba)) + 6(c(ba)) 6(ct(m)) B(z(ab))
= 0(c(ab)) 8(ct(m)) (6(o(@)) 6(z*(b)) + B(ot(b)) 6(7*(a))
0(z(ab))) + (- 6(c(ab)) + 6(c*(a)) O(to(b)) +
6(c*(b)) 6(ta(a))) B(cT(m)) B(c(ab))
= - 0(c(ab)) 6(ct(m)) (8(z(ab)) - 6(ct(a)) B(z*(H))) -
0(c(ab)) 6(ct(m)) (8(z(ab)) — 6(ct(b)) B(z*(a))) +
0(c°(a)) 6(ta(b)) 6(ct(m)) B(t(ab)) + B(c*(b)) B(ta(a)) B(ot(M)) B(x(ab)) ...(2)
Compare (1), (2) and since ot = 16
0 =-6(c(ab)) 6(ct(m)) G(t(a),t(b)) — 6(c(ab)) 6(ot(m)) G(x(b),x(a)) +
6(c"(@)) 6(ta(b)) B(ct(m)) 6(z(ab)) + 6(c*(b)) O(xa(@)) B(oT(m))
6(x(ab)) — 6(c(a)) B(c*t(b)) 6(c*t*(M) B(o(h)) O(x(a)) -
6(c(b)) 8(c*t(a)) 6(c”*(m) B(c7*(a)) B(x(b))

Sincec*=c andt° =1
0 =-6(c(ab)) 6(ct(m)) G(x(a),t(b)) — 6(c(ab)) 6(ct(m)) G(x(b),x(a)) +
6(c(a)) 6(to(b)) 6(ct(m)) 6(x(ab)) + 6(c(b)) 6(ro(a)) 6(ot(M))
6(x(ab)) — 6(c(a)) 6(rs(b)) 6(ct(m) 6(c(b)) 6(x(a)) -
6(c(b)) 6(to(a)) 6(ct(m) 6(c(a)) 6(x(b))
0 =-6(c(ab)) 6(ct(m)) G(t(a),t(b)) — 6(c(ab)) 6(ct(m)) G(x(b),x(a)) +
6(c(a)) 6(to(b)) 6(ct(m)) (B(x(ab)) — 6(c(b)) 6(x(a))) +
6(c(b)) 6(to(a)) 6(ot(m)) (B(x(ab)) — B(ct(a)) 6(x(b)))
0 =-6(c(ab)) 6(ct(m)) G(t(a),t(b)) — 6(c(ab)) 6(ct(m)) G(x(b),x(a)) +
6(c(@) O(wc(b)) B(ct(m) G(i(b)t(@) + 6(c(h)) 6(to(d)) 6O(ot(m))
G(t(a),7(b))
0 =—(6(c(ab)) — 6(c(b)) 6(ro(a)) B(ct(m)) G(x(a),7(b)) -
(6(c(ab) — 6(c(a)) 6(to(b)) 6(at(m)) G(z(b),x(a))
Thus, we have:
G(o(@),5(b)) 6(ct(m)) G(x(b)x(a)) +G(o(b).5(a)) 6(ot(m)) G(x(a),t(b)) =0.
Now, we can assume that:
G.(c" @), O®)NP (S (MG, (z°(B),z° (@) +

Go(5°(b),5°(a))bs(c°(M))Gs(*(a),7(b)) = 0, for all &, b, m € R, and s, n € N, s < n.
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Let w = abmba+bamab

Since 6 is a Jordan (o,t)-higher homomorphism , then
On(W) = dp(a(bmb)a + b(ama)b)
= Zl', ¢ (a' @) (""" (bmb)) ¢, (' (@) + ; $; (' 0N d; (o' (ama))d; (' (b))
= Z & (o (a))[jizlqa- (S (ST O (" (i T (M) (7 (ol (b)))}bi (' (@) +
Z ACHC ))[J_Zillda- (I @Y (" (e (M) (7 (o™ (a)))jcbi (' (0))
= ; & (o' @) (' (2" )i (o™ (2" (M), (' (o' (b)) i (7' (@) +
; i (' O (o' (o' @Ndi (o™ (" (M) (' (o' (@) b (2 (b))
= ; N CHCH N CHCE AN CE Gl (m)))jizlcl),- (' (2" N (' (@) +
; i (' ONdi (o' (o'z" @) (a'c" (o' (m)))jZillcb,- (' (o'" @) (e’ (b))
=¢, (" (@), (" ("N, (" (" (m)))g o (@ (" ON)Y (71 (@) +
le‘, b (' @) (' (' " LI (o' (o' (m)))ggb,- (' (" Oz’ (@) +
¢, ("0 )¢, (a"(a" (@), (" (" (m)))jZil‘,d),- (' (2" @) b (' (b)) +
211 di (@' NP (' (o' @) (o'c" (o' (m)))jZil‘,d)j (' (2" @) (' (0))-..(3)

On the other hand:
dn(W) = dn((ab)m(ba) + (ba)m(ab))

=3 .(0" @D (7" (M), (7' BAN) + 3 b, (o GNP, (2" (M) (7' @)

= Z & (o' @) ('™ (m))[an. (' @) (" (b)) + Zq)j (') (z (@) — (7' (ab)) j+

n

Z[ > (e @S BN + X b’ GG @) — b (' @) ]cbi (o2 (M), (7' (ab))
= &,

(o' (@))d; ('™ (m))z ¢ (c'r @) (" (b)) + Z (o' (@) ((a'z" () Z¢j(ajrj(b))¢j(rjz (@) -

=1

S5 -

Zl‘, bi(c' @) (o'z" " (M))¢, (7' (ab)) + Zl ¢,(c" (@)9,(z'o" 0, (o' (M) (' (b)) +Zl‘, ¢,(c" 0N, ('c" @)
¢i(c'z" (M) ¢ (7' (ab)) le‘, di(c' @) ¢ (o'z"" (M) (7' (ab))

= —g di (o (@), (o' =" (M) (b (=" (@b)) — J_Zi:l:¢j (cz! @) (=7 (0))) —

Zl‘, & (o' (@) (o'z" (M) (¢, (7' (ab)) — J_Z:,d),-(o"r"(b))d),-(r"z (@)) +§, ¢ (o (@), (7' (b))

o, (o' (M), (' (@b)) +i o (" (0))d, (' @), (7" (M), (' (ab))
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=—¢,(c" (@), (" (M)G,(z"(@),z" (b)) — le b (o' (@) (c'z" " (M))G (7' (@), 7' (b)) —
¢, (" (@), (" (M)G, (z"(b), " (@)) —le b (o' @) (o' (M))G, (7' (@), 7' (b)) +
& (" @), (z"" (B, (" (M), (=" (ab)) + 2 ¢ (o (@) (7' (0)) i (o' =" (M)) ;7' (ab)) +
& (" BN, ("o @), (" (M), (z" (ab)) + Z: o (c” () (r'c' (@) (o' (M) §; (' (ab)) ...(4)
Compare (3), (4) and since o™ =", "o" =" , o'c" ' = i’ 0T =17 G
O0=—¢, (" (@), (" (M)G,(z"(a),z" (b)) — ¢, (c" (@), (a"(M)G  (z"(b),z"(a)) +
¢, (" (@), (" O, (o (M) (¢, (z" (ab)) — Z(b (' (a'z" (PN (z' (@) +
¢, (")), (" (@), (a" (M) (¢, (z" (ab)) —Z(b- (' (a'z" @) (' (b)) —
Z ¢; (o' (@) (2" (MG (7' (@), ' (b)) — Z ¢ (o' (@) (a'z" (M)

Gi(z'(b). 7' (@) + Z & (o' @) (z'a" (BN ('™ (M) (P (' (ab)) —

S (T OMNBE @) + S b GG @) (' (M)

(¢, (z'(@b)) — Zd),- (' (&'" @) (' )

0=—¢,(c" @), (c"(M)G,(z"(@),z" () —¢, (" (@) ¢, (" (M) G (z"(b),z"(a)) +
¢, (" @), (" 0P, (" (MG, (z"(b),z" (@) + ¢, (" (), (" (@) ¢, (" (M))

G,.(z"(@),z" (b)) - Z $, (o' (@) (o'z" (M) G, (' (@), 7' (b)) — Z $, (o' (@b))
¢, (o' " (M) G, (7' (b), 7' (@) + Z G ('@ (7' 1)) ¢ (" (M)
G, ('), @) + Z G (' NG (7'’ @) (o'z" T (MNG, (' (@), 7' (b))

0=-G,(c"(b),o" (@), (" (M)G,(z"(a),7" (b)) —
G, (c"(@),c"©), (" (M)G, (z"(b),z"(a)) -

ZG ('), o' @) (c'c" " (M)G;(z' (), 7' (b)) —

ZGi (c'(@),0' 0) ¢;(a'z" (M)G, (7' (b). 7' (a))

0=—(G,(c"(®),c" (@), (" (M)G, (" (a),z" (b)) +
G, (c"(@),c" ), (" (M)G, (z"(b),z"(a))) —

(Z Gi(c'(b).c' @) (" (M)G (7' (a),7' (b)) +
Z Gi(c'(@),a' () ¢;(o'z" " (M)G;(z' (b),7'(@)))

By our hypothesis, we have:
G,(c"@, " OGN, (" (MNG,(z" (b)), z" (@) +

G,(a"(®),c"(@)h (a"(M)NG, (z"(a),z" (b)) =0
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Lemma (2.13):

Let © = (¢i)ien be a Jordan (o,t)-higher homomorphism from a ring R into a 2- torsion

freer prime ring R', then foralla,b,m e Randn e N
G.(c"(@),c"ONH("(M)OG, ("), " (@) =
G, (" (), " @), (" (MNG, (" (@), z" (b)) =0
Proof:
By Lemma (2.12), we have:
G,("@), "0, (" (MG, (z" (), z" (@) +
G.(a"®),.o"@)P, ("(M)G, (" (@), z" (b)) =0
And by Lemma ( Let R be a 2-torsion free semiprime ring and suppose thata , b € R if
arb+bra=0, forall reR,thenarb=Dbra=0), we get:
G,(c"(@),a"©)d, (" (M)OG, (" (b),z" (@) =
G,(a"®),c"@)P (" (MNG, (z"(a),z" (b)) =0
Lemma (2.14):

Let 6 = (¢i)ien be a Jordan (o,t)-higher homomorphism from a ring R into a prime ring

R', thenforalla,b,c,d,me Randn € N

G,(c"(@),a" )¢ (" (M)G, (" (d),z"(c)) =0

Proof:
Replacing a +c¢ for a in Lemma (2.13) , we get:
G.(c"(@+c),c" O (c"(M)OG, (z"(b).z"(a+c)) =0
G,(c"(@), "), (" (M)G, (z"(b),z"(a)) +
G.(c"(@),c" ), (" (M)G, (z"(b),z"(c)) +

G,(a" (), " (0)e, (" (MG, (z"(b),z" () +
G,(c" (), " (0, (" (M)G, (z"(b),z"(c)) =0

By Lemma (2.13), we get:

G,(c"(@),5" (b)), (" (M)G,(z"(b),z"(c)) +
G,(c"(€),c" (0N, (" (M)G,(z"(b),z"(a)) =0

Therefore, we get:

G,(c" (@), " 0N, (" (MG, (z"(b),z" (€)) ¢, (" (M)
G,(c"(@),c"O)d, (" (M)HG,(z"(b),z"(c)) =0

=—G, (a"(@), "0, (" (MNG, (z"®), z" (€, (" (M)
G,(a"(€),a" O (" (MG, (z"(®),z" (@) =0

Hence, by the primness of R":

G, (" (@), " BN, (" (MG, (" (b), z"(c)) =0 (1)
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Now, replacing b +d for b in Lemma (2.13) , we get:
G,("@).,o"( +d )P, (" (M)G, (z" (b +d),z"(@)) =0

G,(c"(@),a" 0N, (" (M)G,(z"(b),z"(a)) +
G,.(c"@),c" )N, (" (MNG, ("), z"(a)) +
G,(c"(@),a"d N, (" (M)NG, (z" (). z" (@) +
G,("(@),a"@ )N, ("(M)G, (z"(d),z"(a)) =0

By Lemma (2.13), we get:

G,.(c"@),a" O, ("(M)HG,(z"(d),z"(a)) +
G,(c"(@),c"dNP, (a"(M)HG, (z"(b),z"(a)) =0

Therefore, we get:

G,(c"(@), "), (" (M)G,(z"(d).z" (@) ¢, (" (M))
G,(c"(@),c" 0N, (" (M)G, (z"(d).z"(a)) =0

=—G, (" (@), "N (" (MG, (z"(d),z" (@), (" (M))
G,.(e"(@),c" @), (" (MNG, (z"(b),z"(a)) =0

Since M' is a prime ring, then:
G, (" (@), " BN, (" (MG, (z"(d), z"(@)) =0 -(2)

ThUS, (" (@), " N d (" (MNG, (=" (b +d),z"(a+c)) =0

G,(c"(@),c" (), (" (M)G,(z"(b),z"(a)) +
G,(c"(@),c" (), (" (M)G, (z"(b),z"(c)) +
G,(c"(@),c" (), (" (M)G, (z"[d).z"(a)) +
G,(c"(@),c" (), (" (M)G, (z"(d),z"(c)) =0

By (1), (2) and Lemma (2.13), we get:

G,(c"(@), "0, ("(M)NG . (z"(d),z"(c)) =0"

3- The main result
Theorem (3.1):

Every Jordan (o,t)-higher homomorphism from a ring R into a prime ring R' is either

(o,7)-higher homomorphism or (c,t)-higher anti homomorphism.
Proof:

Let 6 = (¢i)ien be a Jordan (o,t)-higher homomorphism of a ring R into a prime ring R'.
Then by Lemma (2.14) :
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G,(c"@).,a"ON, (" (M)G, (z"(d),z"(€)) =0

Since R' is a prime ring therefore either Gn (" (@),5" (1)) =0 o
G.(z"(d).z" () =0 foralla, b, c,d R and neN.
If Gn(@"(@),z"€))=0 forallc,d e Randn e N then G.(="(@),5"()) =0
forall a,b € Rand n € N, hence, we get 0 is a (o,t)-higher homomorphism.
But if Sn(z"(@).z" () =0 forall ¢, d € Rand n € N then 8 is a (c,)-higher anti

homomorphism.

Proposition (3.2):

Let 6 = (¢i)ien be a Jordan (o,t)-higher homomorphism from a ring R into 2-torsion
freering R, suchthat, & = &', 7° = 7', 'c' =o'z"" and &' ' =7'c' .Then O is
a Jordan triple (o,t)-higher homomorphism.
Proof:
Replace b by ab + ba in Definition (2.3) , we get :
én(a(ab + ba) +( ab + ba) a)
:Zn: ¢i(c'(a)) ¢i(7'(ab + ba)) +

n
i=1 i=1

¢i(c'(ab + ba)) ¢i(<'(@))

¢i(c'(a)) di(<'@)7'(b) +1'(b)r'(a)) + ¢i(c'(@)s'(b) +o'(b)s'(a)) di(<'(@)

n n
i=1 i=1

n

oG (a))[i & (o7 @) (7 0 + 3y (e By (e (a))] -

=1

> [Z & (o7 @I B + > b OGN (rjai(a))}bi (' @)
=3 (e @B (o @I, (B + S (e @b (o BN (@) +
> b @)D (7' B NG (7 @) + S (o (BN (o7 (@), (' (@)

()_I =C7i, Z_i =Ti, O_iTi =O_iTn7i and O_i’l'i :TiO_i ’ we get

= Z_: b (o' @I (2" @I (' B)) + 22 A CHCD TN C A CHEACHCHES
P ACHCHINCE AN CHACHCY) @

On the other hand:
¢, (a(ab +ba) +(ab +ba)a) = ¢, (aab + aba +aba +baa)

= Z d, (' @), (2" (@) (' (b)) + z $, (" BN, (' 2" (@) P, (' (@) + 24, (aba) .. .(2)
Compare (1) and (2), we get:

2¢n(aba) = ZZn: ¢i(c' (@) di(c’ 7™ (0)) di('(@)).
i=1
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Since R' is a 2-torsion free ring, we obtain that 6 is a Jordan triple (o,t)-higher

homomorphism.
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