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Abstract

In this paper, the concept of Jordan triple higher (o, t)-homomorphisms on prime
rings is introduced. A result of Herstein is extended on this concept from the ring R
into the prime ring R. We prove that every Jordan triple higher (o,1)-
homomorphism of ring R into prime ring R' is either triple higher (o,1)-
homomorphism or triple higher (o, 7)-anti-homomorphism of R into R".
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Introduction

The idea of Jordan homomorphism of rings initially appeared in Ancochea’s [1] study of semi-
automorphisms, the later investigated by Kaplansky, Jacobson and Rickart [2, 3]. Herstein [4] studied
Jordan homomorphisms in prime rings. He proved that a Jordan homomorphism onto prime ring of
characteristic different from 2 and 3 is either a homomorphism or an anti-homomorphism. Bresar [5]
generalized Herstein’s work on semiprime rings.

Throughout this paper, R is a ring with the center Z(R) prime if aRb = (0) impliessa =0o0rb =0
witha,b € R, and is semiprime if aRa = (0) impliesa = 0. R is n-torsion free if na = 0; a €ER,
thena = 0.

In this paper, we extend the result of Herstein to triple higher (o, t)-homomorphism and Jordan
triple higher (o, t)-homomorphism. We show that every Jordan triple higher (o, 7)-homomorphism,
from prime ring R into prime ring R', is triple higher (o, T)-homomorphism or triple higher (o, 7)-anti-
homomorphism.

*Email: neshtiman.suliman@su.edu.krd
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2. Preliminaries
We begin by the following definition.
Definition 2.1. [3, 4, 5]
An additive mapping 0 of aring R into a ring R' is called,
(@) ahomomorphism if 8(ab) = 6(a)0(b) forall a,b € R,
(b) anti-homomorphism if 6(ab) = 6(b)6(a)foralla,b € R,
(c) aJordan homomorphism if 8(ab + ba) = 6(a) 6(b) + 8(b)(a) forall a,b € R and
(d) aJordan triple homomorphism if 8(aba) = 6(a)0(b)6(a) foralla,b € R.
Obviously, every homomorphism or anti-homomorphism is a Jordan homomorphism and every Jordan
homomorphism is Jordan triple homomorphism but the converse needs not to be true in general.
Definition 2.2. [6]
Let N be the set of natural numbers. A family of additive mappings 6 = ( ¢; )iey Of R into R’ is
called
(a) ahigher homomorphism if foralln € N, q, b ER,

bn(ab) = Z #1(@ $i(b),

(b) a higher anti-homomorphism if for all n € N a b ER,

balab) = Z #i(b) $1(0)
i=1

(c) aJordan higher homomorphism if for aII n€N,a b €ER,

fn(ab + ba) = Z B1(@ i) + $i(B)pi(@

(d) atriple higher homomorphism if for all n e N,a,b €R,

Pn(abc) = Xi, ¢i(a) ¢i(b)gi(c);,

(e) aJordan triple higher homomorphism if foralln € N,a,b € R,
n

Bulaba) = > ¢1(@) $i(b)pi (@),
i=1

Definition 2.3. [7]
Let N be the set of natural numbers. A family of additive mappings 6 = ( ¢; )iey Of R into R" and
o, T as two homomorphisms of R is said to be
(@) a (g,t) —higher homomorphism if for eachn € N and forall a,b € R,
n

ACOEDRACOTACO)

=
(b) a (o, 1) —higher anti-nomomorphism if for eachn € N and forall a,b € R,
n

Bu(ab) = > (o' (b): (7i(@)
i=1

(c) alJordan (g, 7) —higher homomorphism if for eachn € N and forall a,b € R,
n

Dulab +ba) = ) $i(o @i (7' D)) + Bi(o D) (@)
i=1

(d) aJordan triple (g, ) —higher homomorphism if foralln € N,a,b € R,
n

bu(aba) = ) ¢ (/@) ¢ (o7 ()) u(xi (@)
i=1

2672



Salih and Sulaiman Iragi Journal of Science, 2020, Vol. 61, No. 10, pp: 2671-2680

Definition 2.4.

Let N be the set of natural numbers. A family of additive mappings 8 = ( ¢; )iey Of R into R" and
o, T as two homomorphisms of R is said to be
(a) atriple (g, 7) —higher homomorphism ifforalln € N,a,b €R,

%(abc)—qul o'(@)) ¢: (oe"1()) pi(ri(e))

(b) atriple (o, t) —higher anti- homomorphlsm ifforalln € N,a,b €R,

%(abc)—qul 0'(©) ¢ (1" ®)) 1 (7'(@)),

Now, we give an example of trlple (g, t)-higher homomorphism and Jordan triple (o, t)-higher
homomorphism.
Example 2.5:

Let & = (¢;)ien be atriple (o, t)-higher homomorphism from R into R'. Then for each n € N and
forall a, b, c € R, we have:

qbn(abc)—qul o'(@) ; (02" (D)) il (©))

LetT=RxXRXRandT' =R’ >< R’ X R'. Then T and T’ are rings. We define 8’ = (¢'; )jeny tO

be a family of mappings from T to T’ by:

$n((a, b, ) = (Pn(a), $pn(b), Pn(c))
forall (a,b,c) €T.
Then ¢ is a triple (o, t)-higher homomorphism.

Let S be the subset {(a, a,a): a € R} of T and S’ be the subset {(b, b, b): b € R'} of T'. Then S and
S’ are rings and the family of mappings 8’ = (¢’; );ey from S to S’ is defined in terms of the Jordan
(o, T)-higher homomorphism by

$n((a,b,a)) = (pn(a), Pn(b), P (a))
forall (a,a,a) € S.
Then ¢ is a Jordan triple (o, T)- higher homomorphism from S to S’

Obviously, every triple (g, 7) —higher homomorphism or triple (g, 7) —higher anti-homomorphism
is a Jordan triple (g, ) —higher homomorphism but the converse needs not to be true in general. In an
earlier work[6], the author provided an example of Jordan higher homomorphism but not higher
homomorphism on a ring. We extend it to triple (o, ) —higher homomorphism on ring as follows.
Example 2.6.

Suppose that S is a ring with non-trivial involution *, R = S®S®S, a € S such that a € Z(S) and
sjas, = 0, for all s;,s, € R. Let 8 = (¢; )iey be a family of mappings of R into itself defined, for
eachneN and (s,t,s) € R, by:

b (5,6, 5) = {((2 —n)aci(s),(n — Dol i(t"), (2 - n)aai(s)), n=1,2
0 n=3

Therefore, it is clear that ¢ is a Jordan triple (o, t)-higher homomorphism but not a triple (o, 7)-

higher homomorphism.
Now, we will give the following lemmas which are used in the proofs of the main results.

Lemma 2.7: [5]

Let R be a 2-torsion free semiprime ring. If x,y € R such that xry + yrx = 0, for all r € R, then
xry = yrx = 0.
Lemma 2.8:

Let 0 = (¢b; )ien. be a Jordan triple (o, t)-higher homomorphism of R into R'. Then for each
n € Nandforall a,b,c €R,

$n(abe + cba) = Z $:(c'@) ¢: (o2 (0)) i (v'(0))
e ( ‘@) i (o' ®)) i (r(@)

Proof: Since ¢ is a Jordan triple (o, t)-higher homomorphism, hence
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tulaba) = ) ¢:(o'(@) ¢ (o771 (®)) 6 (v'(@)
By linearizing a, we get =

$n((a+c)ba+ ) = Ty ¢; (o' + ) ¢; (o't b)) g1 (ia + )

=31 61 (0'@) ¢ ("7 () 8 (@) + §i (08 (@) 1 (o2 E(B) ) ¢ (71(0))
+¢1 (07()) ¢1 (77 1(0)) ¢ (1(@) + 91 (070 i (7"~ (B)) 1 (vi(@)) (1)
On the other hand:
¢n((a+c)b(a+ c)) = ¢p,(aba + abc + cba + cbc) = ¢, (aba) + ¢, (abc + cba) + ¢, (cbc)

= 6:(0'@) ¢ (o' ®)) 1 (@) + 1 (1) 1 (7 1)) 61 (1))
i=1

+ ¢, (abc + cba)
. (2
By comparing (1) and (2), we achieve the result.
Remark 2.9:
Let 8 = (¢; )ien be a Jordan triple (o, t)-higher homomorphism from R into R’. Then for each
n € N and for all a, b € R, we will write

An(@,b,) = pu(abe) = Y 1 (0'(@) 1 (o'771(®)) 1 (71(0))
i=1

Bu(@.b,6) = gn(abe) = > ¢ (0(©)) i (o'~ 1®) 1 (vi(@)
i=1

Note that A,,(a, b,c) = 0, ifand only if ¢ is a triple (o, t)-higher homomorphism, and
B,(a,b,c) =0, ifand only if ¢ is a triple (o, 7)- higher anti-homomorphism.
For the purpose of this paper, we can list the following elementary properties about the above:
1- A, (a,b,c) + A, (c,b,a) =0,
2- By(a,b,c) + B,(c,b,a) =0,
Lemma 2.10:
If 8 = (¢; )ien is aJordan triple (o, t)-higher homomorphism from a ring R into a ring R’, then for
alla,b e Randn € N,
i) A,(a+b,c,d)=A4,(acd)+A,(bcAd)
i) A,(a,b+c,d) =A,(a,b,d)+ A,(a,cAd)
iii)A4,,(a,b,c +d) = A,,(a,b,c) + A,(a,b,d)
Proof:

i) An(a+b,c,d) = po((a+b)ed) = Iiy ¢; (o' (a+ b)) ¢; (07c"(c)) ¢ (7'(d))
= gulacd + bed) = ) ¢ (0'@) 91 (0'77(0)) 9 (' (@)

=1
=Y (') 1 (o171() 1 (@)
i=1

Since ¢, isan additive mapping for each n, then
= pnlacd) — X1y ¢: (0°(@)) ¢ (0'7"71(0) ) 1 (T(d)) + pu (bed) —
16 (o) ¢i (0'771(©)) 1 (v1(@)) = An(a,c,d) + An(b,c,d)

In a similarly way, we can prove (ii) and (iii).
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3. Main Results
Lemma 3.1:

If 6 = (¢; )ien IS @ Jordan triple higher (o, t)-homomorphism of R into R', then for each n € N
and foralla, b,c,r € R,
An(c"(a b, c))d)n(a"(r))Bn(r”(a b, c)) + Bn(cs”(abc))(l)n(a"(r))An(r"(a, b, c)) =0.
Proof:

We proceed by the induction onn € N. Assume that 6 is a Jordan triple higher (o,7)-
homomorphism and take a, b, ¢, € R.
If n = 1: Definew = abcrcba + cbarabc, then we get the required result.
We can assume that the following equation is true for all a,b,c,r € R,n €N andm < n:
Am(om(a, b, c))cl)m(om(r))Bm(zm(a, b, c))+Bm(om(a, b, c))(l)m(om(r))Am(zm(a, b, c)) =0
Now, we have

¢ (W) = ¢, (a(bereb)a + c(barab)c)

Zcpl 0'(@)) ¢; (o't (bereb)) i (v4(@)) + ¢ (0°(0)) 1 (o2 (barab)) ¢ (7'(c) )

= > i@ @b BN ¢; (o' ere) ) 1 (7)) ¢ (7' (@)
i=1 j=1 '
+6(a1) B @ BN ¢y (o' @) ) ¢y (7)) ¢ (')
j=1

=Z¢ (o' (@),(a' (b)) (Z ¢ (070'71(0)) ¢, (o7 270"t (1) (P T (N (7)) 1 (7(@))

M:

(ai(c))@(ai(b))(chj (do't @) ¢; (! 270" ()) §y(daiz (@) (71 (B) ) i (7() )
j=1

i=1

= Z $:( (@) (' BN ¢: (00t ()) ¢1 (o' o e (1)) i (Faie™ ()i (T(B)) 1 (r'(@))

i=1
n

£ i DE @ BN (o' T 1(@) ¢y (o 70T @) gu(daiem @b (71B)) 1 (7))

Z¢ (0! (@)pi(' B¢ ('t ()) 1 (o ot (r) qu,(rfofr“ @) ¢; (/1)) ¢; (v (@)
iqb (@' (N$i(a b)¢: (o'o'™ (@) pi (o' o't () Z ¢;(daiT (@) ¢, (/1)) ¢; (v (©))
= $n(67(@))pn (6" (B))pn (00" ()1 (070" () z $;(FoTT1 () ¢; (V) ¢; (v(@)
Jj=1 .
+ Zl ¢ (0'@) ¢, (') ¢ (0'1"(0)) 1 (o' o™ i) Z ;(F oIt ()) ¢; (V1)) ¢, (¢ (@)
_ | =
+ $n(67(0))0, (6" (B))pu (0™ ™ (@1 (05" (1)) Z ¢;(JalT (@) ¢ (T (B)) ¢; (7 (©))
=1 .
) 90" (@), 0Dy (0'0'" (@) b1 (o' ol e (1) Z ¢;(FaITi (@) ¢; (Vb)) ¢, (T ()
i=1 j=1

. (3)
On the other hand

dp(w) = ¢n((abc)r(cba) + (cba)r(abc))
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Zcm oi(abc)) ¢: (o'r" (1)) 1 (ti(cba)) + fi (0% (cba)) b (17"~ (r) ) ¢y (i (abe))

Since 9 |s a Jordan triple higher (o, )-homomorphism, then

qul (oi(abe)) ¢: (o'ei(r) (qu, () ¢; (F/ (1)) ¢; (v (@)

+0;(7@) ¢ (F®) ¢ (/@) - ¢ (rf(abe))

+Z(Z(¢, (ol ¢ (mt fa(b))qb,(rfa(a))

i=1 j=1

+; (0701(@) &5 (072710 1)) ¢ (7 @) = i ('(abe) g (0727(1)) ¢ (' (abe)

= 6:(s(@0) ¢ (a7 1) Y 8;(F©) b (F ) ¢ (F (@)
i=1 j?l
Z (@) ¢1 (a'71) Y ¢ (F@) ¢ (F®)) 8 (V@)
i=1 j=1

¢: (o'(abe)) ¢: (o't"i(r)) ¢u(xi(abo)

-

Il
Juy

i L
l

b (757©) &5 (140 1))t (#6/ @) 9 (o771 b1 (v (b))

+ ~.+
'[\/1: ﬂ[\/13

....
Il

N
-

j=

~

(@ (/5 @) &5 (7770 1)) 3 (7 (@) 9 (0721 ()) ¢ (' (ab)

=1

¢: (o'(abe) )i (o771 ) ¢y (v (abo))

.[\'4:
MN

....
Il
[y
-
Il
ey

I
.[\'4:

,..
1l
Y

¢: (o'(abe)) ¢; (o'r"i(r) (Zcp(rl(abc) 3 (7@ 0 (P )0, (v (@)

'M:

,..
Il
_

¢: (o'(abe)) ¢ (o'r"(r) (Zcp(rl(abc) ¢ (F(@) ¢ ()0, (v (©))

+) 41 (00'(@) 9 (o110 1)) i (¢ @) 91 (077771 (1)) ¢ (i (abe))

-

Juy

1

+ Y 9i(010'@) i (o176 B)) 84 (76 ©) ¢ (o171 8 (' abe)

i=

S

=
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= =) 6:(0i@b0) g1 (o171()) Bi(x (@), T (B), 7))

i=1
n

qul (0(abe)) ¢: (o'7™(1)) Ay(x! (@), 7 (), ()
+Z¢i (0'0@) &1 (017716 1)) i (70 @) ¢ (o'7"-)) 1 (' (b))

+Z¢ @) i (01770 ) i (76 ©@) 9 (o171 i (' abe)

= —n(0™(@be))pn (0™ (1)) Ba (" (2, b, ©)) — Z ¢1 (o'(abe)) ¢: (o'r" () Au(7i(a, b, ©))
n— 1

—pn(07(abE)) (6™ (1)) An(T"(a, b, ) = Z«pl o'(abe)) b (o'T"(r)) By(7!(a,b,0))
+¢n(a”(c>)¢n(a”(b))¢n(o”(a))qbn(a”(r))qbn(r"(abc))

+Z¢l 71(©) ¢ (o710 ) ¢ (¢ @) ¢ (7171 () 9 (v abe)
+¢n(v”(a>)¢n(on(b))¢n(cf"(c))qbn(o"(r))qbn(r"<abc))

+Z¢l o'(@) i (01771 1)) i (76 (@) i (071 () g (v abe)

.. (4

From equation (3) and (4), we get
0 :_1—¢n(0 "(abc))pn (0™ (1)) B (t™(a, b, ¢) — (™ (abc))pn(a™(1))An(t"(a, b, €)

+ Z 6 (c'0'©) i (o116 1)) i (6 @) i (o7 ) <¢i (vi(abc))
h = ¢ (4@ (7)) 1 (« i(a))))
+ Z b (00" @) ¢: (o710 ) i (70 ©@)) i (o7 l(r))( ((viCabo))
= 9: (i (7)) i (x l(a))))
+6n(07(0)) b (0™ (0)) B (67 (@) (6™ (1)) (¢ (2" (ab0)))
- Z ¢ (Z(@) ¢ (2(0)) ¢: (7(0))
+¢n(an(a))¢n(ai:(1b))¢n(an(c))qsn(an(r)) (¢n("(abc)))
- Z ¢ (7)) i (2(0)) i (2(@)
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Z ¢:(c'ab)) ¢ (o1 (1)) A(7(a, b, )
- Z b1 (oi(@be)) ¢y (oe"1(r)) By(ri(a b, )

= —¢n(0"(abc))n (a7 (1))By (" (a, b, ) — $n (™ (abc)) ¢y (0™ (1)) An (2" (a, b, ©)
+¢n(0"(6))¢n(0"(b))¢n(0”(a))¢n(0"(r))/1 ("(a, b, )+ $n(0™(@) pn (0™ (0)) (0™ (c)) pn (6™ (1)) Bu (" (a, b, €)

+Z¢>L o1(©) ¢: (o770 ) 61 (¢ @) i (47" ()) An(T (.5, 0)
+Z¢>L (@) i (o177 1)) i (76 (@) i (07" () Ba (@ )
- Z $: (0'(ab0)) i (o' (1)) Ai(7'(a b,c))

qul o'(abc)) ¢; (o2 (r)) Bi(z!(a, b,0))

= —¢n (6" (abE) = ((0)) b (0™ (1)) (0(c)) ) b (0™ (1)) Bu (2 (a, b, )
~pn (07 (ab0) = (6™ ()) (0™ (B)) b (6"(@))) 1 (6™ () A (2™ (a, b, ©)

n—-1

- (Z o (Ji(abc)) —¢; (aiai(c)) ob; (aiz"_ioj(b)) ob; (foj(a)>> ol (aiT"_i(r)) A, (t"(a,b,c)
i=1
n—1

- (Z b (0(ab0)) - i (00! (@) b1 (017716 () ) (f'a‘(c))) #: (0177 Bae (@, b, )
i=1

= —Ap((a b, )Py (0™ (r))B,(t"(a,b,c) — By (c™(a, b, )P, (c"(r))An(z"(a, b, c)
-1

- (Z B,(c"(a,b, c)) o (airn‘i(r)) A, (t"(a, b, c)
i=1
<Z An( (@b, c)) b1 (01" H()) Bt (a,b,)

Hence, we have
An (¥ (a,b,c)pp(6™(1))Bn(z™(a, b, c) + By (0™ (a, b, ¢)pn(c"™(r))An(z"(a,b,c) = 0.
Lemma 3.2:
Let 8 = (¢; )ien be a Jordan triple higher (g, t)-homomorphism of R into R, then for each n € N
and forall a,b,c,r € R,
A, (d"(a,b, c)q,')n(an(r))Bn(T”(a, b,c) = B,(d"(a,b, c)¢n(an(r))An(T”(a, b,c) = 0.
Proof.
By Lemma 3.1 and Lemma 2.7, we achieve the result.
Theorem 3.3:
Let 8 = (¢; )ijen be a Jordan triple higher (o, 7)-homomorphism of ring R into prime ring R'". Then for
eachn e Nandforall a,b,c,7,x,y,z €R,
An(a"(a, b, c)) <|)n(a"(r))Bn(1“(x, Y, Z)) = 0.
Proof.
By replacing a + x by a in Lemma 3.2, we get
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An(a”(a +x,b, c))d)n(a"(r))Bn(z”(a +x,b, c)) =0
Hence
An(o”(a, b, c)) ¢n( o”(r))Bn(z" (a, b, c))+An(on(a, b, c)) d)n(o”(r))Bn(rn(x, b, c)) +
An(o”(x, b, c))(l)n(o”(r))Bn(r” (a,b, c))+An(o”(x, b, c)) (I)n(o”(r))Bn(z”(x, b, c)) =0
By Lemma 3.2, we obtain
An(o"(a, b, c)) d)n(a”(r))Bn(z”(x, b, c))+An(o"(x, b, c))(l)n(o"(r))Bn(r"(a, b, c)) =0
Therefore, we get
0= An(o"(a, b, c)) q)n(o”(r))Bn(r”(x, b, c)) ¢n(o"(r))An(o“(a, b, c))d)n(o”(r))Bn(t"(x, b, c))
= —An(o”(a, b, c)) q)n(o”(r))Bn(r”(x, b, c)) ¢n(o"(r))Bn(o”(x, b, c))d)n(on(r))An(tn(a, b, c))
Since R’ is prime, we obtain
An(a" (a,b, c)) (I)n(o"(r)) Bn(z” (x, b, c)) =0. ...(5)
By replacing b+y for b in equation (5), we get
An(o”(a, b+y, c))d)n(o”(r))Bn(z”(x, b+y, c)) =0
Hence
Ay (6™(a,b,0)) ¢, (6" ())Bp (7" (x,b,¢))+A4,(c"(a,b,¢)) b, (" ())B,(*(x,,0)) +
Ay (6™(a,y,0)), (6" (1)B, (7 (x,b,0))+An (0" (a,y,0)) ¢, (" (1) B (7' (x,¥,¢)) = 0
We can use equation (5), then we get
An(d(a,b,0)) ¢n(o”(r))Bn(r”(x, y,0)) + Ap(d(a,y, c))d)n(o”(r))Bn(z” (x,b,c))=0
Therefore, we get
0 = A,(6"(a,b,0)) ¢, (6" ())Bn(7*(x, 3, ) b, (6" (1)) An (" (a, b, ©))b,, (6" (1)) B, (7" (x,¥,0))
= —An(a"(a, b, c)) <|)n(a"(r))Bn(z”(x, Y, c)) (I)n(a”(r))Bn(o"(x, Y, c))(l)n(o”(r))An(z”(a, b, c))
Since R’ is prime, we obtain
An(o”(a, b, c)) (I)n(o”(r))Bn(z”(x, Y, c)) =0 ...(6)
By replacing ¢ + z for c in equation (6), we get
An(c™(a,b,c +2))o,("(1))By (" (x,y,c +2)) =0
Hence
An(o"(a, b, c)) <|)n( o”(r))Bn(z“ (x,y, C))+An(o"(a, b, c)) (I)n(o"(r))Bn(z”(x, Y, z)) +
An(6™(a,b,2))¢, (0" (1) B, (" (x,y,))+An(0"(a, b,2)) b, ("(1)) B (7" (x,¥,2)) = 0
We can use equation (5), then we get
An(6™(a,b,0)) ¢,(0"())Bn (7" (x,y,2)) + Ap(0™(a,b,2))¢, (" (1)) By (" (x,y,¢)) =0
Therefore, we get
0= An(o"(a, b, c)) <|)n(o”(r))Bn(r”(x, v, Z)) (I)n(a"(r))An(o"(a, b, C))(I)n(o”(r))Bn(z” (x,y, Z))
= —A,(0"(a,b,0)) ¢,(6"())Bn (" (x,y,2)) ¢, (6" ())Bn (" (x,y,2))d, ("())An(7*(a, b, c))
Since R’ is prime, we obtain
An(a"(a, b, c)) (I)n(o”(r))Bn(z”(x, v, Z)) =0
In the following theorem we give the conditions which make the Jordan triple higher (o, 1)-
homomorphism is either triple higher (o, t)-homomorphism or triple higher (o,7)-anti-
homomorphism.
Theorem 3.4:
Every Jordan triple higher (o, 7)-homomorphism of ring R into prime ring R’ is either triple higher
(o, T)-homomaorphism or triple higher (o, T)-anti-homomorphism.
Proof.
Let & be a Jordan triple higher (o, T)-homomorphism. Then by Theorem 3.3, we have

An(o"(a, b, c)) (I)n(a”(r))Bn(r"(x, v, Z)) =0
Since R’ is prime, therefore either 4, (0" (a, b,c)) = 0 or B,(7*(x,y,2)) = 0, for each n € N and for
alla,b,c,x,y,z €R.
If Bn(r”(x, Y, z)) = 0, then by Remark 2.9, we obtain @is triple higher (o, t)-anti-homomorphism.
But if 4,(0™(a,b,c)) = 0, then by Remark 2.9, we obtain @is triple higher (o, 7)-homomorphism.
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Proposition 3.5:
Let 8 = (¢; )ien be a Jordan triple higher (o, t)-homomorphism from prime ring R into prime
ring R', then @is higher (o, t)-homomorphism.
Proof:
Since @is a Jordan triple higher (g, )-homomorphism, then for all a,» € R and n € N, we have
n

tulara) = ) ¢,(o'@) g1 (7)) (' (@)
By replacing a by ab, we get =
bu((@bIr(ab)) = > ¢y (0'@b)) ¢y (07" () du(r(ab))
i=1

= ¢,(c™(ab))rab + ab Z o; (air"‘i(r)) ¢;(z'(ab))
i=1

.. (7
On the other hand, we get
n

bu((abyr(ah)) = ) gu(oi(@b)pi(oe" ()i (xi (b))
i=1

= z bi (Ui(a)) bi (Gi(b)) rab + ab Z b (O’i‘[n_i(r)) ;(zi(ab))
i=1 i=1
By comparing (7) and (8), we get - (8)

(¢n(0n(ab)) - Z oi (Ui(a)) o; (O’i(b))) rab = 0.
i=1

Since R is prime and ab =0, we get
n
Bulab) = > i (0'(@) iz (b))
i=1
Hence @is a higher (o,t)-homomorphism.
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