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Abstract

This article targets to offer the notions of permuting 3- left (resp. right) . -centralizers
on semiring and study this concept.
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1. Introduction

One of the most crucial notions in non-commutative algebra is permuting
3- left (resp. right) u -centralizers. In [1] and [2], the definitions of prime
semiring , semiprime semiring and 2-tortion free, respectively, were presented.
For more information see [3-7]. An additive map w: SXSXS—S is known as
permuting if the equation w(xX;,X2,X3) = W(Xr(1), Xn), Xn3)) 1 correct Vi, xp; x3 €
S .And, for each permutation {m(1); m(2) ; m(3)}[3]. An additive map 6 : S — S
such that §(x) = w(x, x, X) , Vx € S, where w: SXSXS—S is a permuting map,
is known as the trace of w. Evidently, in case when w: SXSXS —S is a
permuting map which is also 3- additive (i-e , additive in all argument)  §(a+b)
= 8(x) + 8(y) t3w(x:xy) + 3w(xy-y). If w is permuting. Hence below are
equivalent foralla, b, n y =n, yES.

w(abmn.y)=w(a ny)b+awlb ny)
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wl@an+n,y)=w@ny)n +nowl@any,y)
w@mny +y)=wl@ny)yi+ywa nyi).

In this article we present the notions of permuting 3-derivation on and
Jordan permuting 3-derivation on semiring S. This essay answer whether there is
a connection between notions of Jordan permuting 3- left (resp. right) p—
centralizers and of Jordan triple permuting 3- left (resp. right) p—centralizers
inside a specific condition.

2. Permuting 3- left (resp. right) p-Centralizers on Prime Semirings

Definition 2.1: If S is a semirings and & is permuting 3- left (resp. right) p-
centralizer (For shout p31(Ar)p-c) on SXSXS into S where L is isomorphism on
Sifva,b,n,y €S then

d(ab,n,y) = d(a,n,y)u(b) , (resp.d(ab,ny) = p(a)d(b,n,y)
d is called Jordan permuting 3-left (resp. right) p-centralizer (Jp3-1(Ar)u-
¢) on SXSXS into S where p is isomorphism on S if Va, b, n,y €S, then
d(@a* n,y)=d(an,y)ua), (resp. d(a* n.y) = w@)d(a-n.y))
d is called Jordan triple permuting 3- left (resp. right) p-centralizers

(Jtp31(Ar)p-c on SXSXS into S, where p is isomorphismon S, V a, b, n,y €S,
then

d(aba,n,y) = d(a,n,y)ud)u(a),
(resp. d(aba,n,y) = p(a)u(b)d(a,n,y)

Example 2.2: Let A be a semiring with additive identity and S = {(8 (g) ta €

A} be a semiring then d ((g (g) s (8 8),(8 g)) = (8 76"3), for all a,b,

0 a 2 .
n €S Where, u((o 0)) = (8 % ) ,V a €S. Then d is p3-l(Ar)p-c on S.

Lemma 1: Let d be Jp3-l(Ar)p-c on semiring SXSXS into S where p is
isomorphism on S then Va,b,n,y €S

d(ab + ba ,n,y)=d(a,n,y)ub)+db,n,y)u(a)

Proof: d((a + b)(a +b),n,y) = (d(a,n,y) +d(b,ny)) (Wa)+ ub)) =
d(a,n,y)u(a) + d(a,n,y)ub) +d(b,n,y) ua) + d(b,n,y)) (ub)...(1)
Furthermore

d((a+b)(a+b),ny)=d(a*+ab+ba+b?%ny)
=d(a?n,y)+db%n,y)+d(ab+ ba,ny)
=d(a,n,y)ua) +db,ny)ubd) +d(ab + ba,ny)..(2)

Comparing (1) and (2) we conclude d(ab + ba,n,y) = d(a,n,y )u(b)+
d(b,n,y)u(a).
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Definition 2.2: Suppose S is a semiring and & is Jp3-1(Ar)p-c on SXSXS into S,
we define ab, on S by al, =d(ab,n,y)-d(amn,y)ub), for alla,b,n,y €S.
Below, we offer some properties of af,’Ly .

Lemma 2: Let d be Jp3-I(Ar) ii-c on Abelean additive semiring SXSXS into S
then Va,b, n,y,t €S

b _ a
1) any - bny

b+t_ b t
2) a/ny - a/ny + any

3) (a+0l, = b+t

Proof:

1) d(ab+ba,ny)=d(a,ny)ub)+db,ny)ula)
d(ab,n,y)+ d(ba,ny) =d(a,ny)ub)+ db,n,y)ula)
d(ab,n,y) — d(a,n,y)ub) = —d(ba,n,y) + d(b,n,y)u(a)

ab =_pa
ny ny
2) ayf=dab+o,ny)- danyub+t

=d(ab + at,n,y) — d(a,n,y )u(b +t)
= d’(a’b ,’n'.Y) + d(dt,’nu}") - d(“:*”h.}’)#(b) - d(ﬂ,’l’b,y)ﬂ(t)
=d(ab,n,y) —d(a,n,y)ulb) + d(at,n,y) —
d(a,n,y)u(t)=ab, +ab,

2) (a+t)h, =d(ab,n,y)tdtb,ny)-d(a ny)ub)-d(t ny)

u(b)
=d(ab,n,y) — d(a,n,y )ub)+ d(th,n,y) — d(t,n,y)u(b) = ab, +
ayy

Remark 2.3: Let S be semiring with additive identity and & be p3-1(Ar)u-c on
SxSxS into S if and only if af,’by =0,V a,b,n,y €S.

3. The Main Results

Lemma 3: let d be Jp3-I(Ar) - C on semiprime semiring with additive identity
and inverse SXSXS into S then Va,b,n,y,t,rER then aﬂy u@)[p(a), u(b)] =
0

Proof: Letw = abrba + barab
d(w,n, y)=d(abrba + barab,n ,y)
=d(a,n,y)ub)ur)pd)u(a) + d(b, n,y )u(a)u(rp(a)ud) ...(1)
Furthermore,
=d((ab)r(ba) + (ba)r(ab),n,y)
=d(ab,n,yum)udpu(a) + d(ba,n,y)u(mu(@)u®d) ...(Q2)
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Comparing (1) and (2) we conclude

0=(d(ab,n,y) —d(a,ny)ubd)) pu(rub)ua) + (da,n,y) -
d(b,n,y)u(@)umu(@u(b) = apy u(r)[u(a), u(b)]

Lemma 4: Let d be Jp3-I(Ar)u-c on prime semiring with additive identity and
inverse SXSXS into S then Va,b,n,y,r,p,qES

ahy u(r) [u(@),u(@] =0

Proof: Replacing a by a + p in Lemma 3 we get
(a+p)oy w(M[u(a +p),ud)] =0
By lemma 3 we get
any k() (1), u(b)] + pry () [w(a), u(b)] =0
Therefore, 0 = - az, u(r)[u), w(b)] u(r) Py w(r)ua), ub)]
By primness of S we get
agy u(r)[u@), ud)] =0 (D)
Replace b by b + q in Lemma 3
Ay @ w(r) (@), u(b + @) =0
any u(r) [u(@), ud)] + any u(r) [u(a), u(@)] +
agy u(r) [u(@), u(b)] + ajy, u(r) [u(a), u(@)] =0
Therefore, 0 = - ab, u(r) [u(a), u(Q)] u(r) aty u@) [u(a), u(b)]
Since S is primness we get
apny 1) [u(a), u(@)] =0 (2)
Now, az, u(r) [u(a +p),u(b +q)] =0
any 1(r) (@), ub)]+ag, u(r) [u@), n(@]+ an, p() (1), ud)] +
azy u() [ulp), u(q)] = 0. By Lemma 3 and (1), (2) we obtain

apy u(r) [u@),u@] =0

Theorem 5: Every Jp3-I(Ar)u-c on 2-torsion free prime semiring with additive
identity and inverse SXS XS into S is p3-I(Ar) - c on SXSXS into S.

Proof: Let d be Jordan permuting 3- left (resp. right) p-centralizers on 2- torsion
free semiring S then , by Lemma 4 and since primness of S we get either aﬁy =0,
Va,b,ny €Sor[ulp)ulq)] =0,vp,qe€ES.

If [u(p),u(q)] # 0V p,q €S.Thenah, =0,Va,b,n,y €S. we get by
Remark 2.3 d is permuting 3- left (resp. right) p-centralizers on S.

If [u(p),u(q)] = 0,Vp,q €S then S is multiplication commutative and
hence by Lemma 1 we get d(2ab, n,y ) =2 d(a,n,y ))(b). S is 2- torsion free
we get d is permuting 3- left (resp. right) p-centralizers on S.
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Proposition 6: Every Jp3-1(Ar)p-c on 2-torsion free semiring SXSXS into S is
Jtp3-1(Ar)p-c on SXSXS into S.

Proof: Replace ab+ba for b in Lemma 1 we conclude

d(a(ab + ba)+(ab + ba)a,n,y)=d(a,n,y)ulab + ba) + d(ab +

ba,n,y)u(a)=d(a,n,y)u(ab) +d(a,n,y)uba) +d(a,n,y)uba)

+d(b, 1,y J(@n(a) (D)
Otherwise

d(a(ab + ba) + (ab + ba)a ,n,y )=d(aab + aba + aba + baa,n,y)

=d(aab,n,y)+ d(baa,n,y)+ d(2aba)
=d(a,n,y )Wab) +d(b,n,y)u(aa) + d(2aba,n,y) .. (2

Comparing (1) and (2) we get, 2 d(aba,n,y)=2d(a,n,y)u(b)u(a)
Since S is 2-torsion free we get, d(aba,n,y)=d(a,n,y ))u(b)u(a)
Thus, S is Jtp3-1(Ar)p-c on S.

Corollary 7: Every p3-l(Ar)u- c on 2-torsion free semiring with additive
identity with inverse S XS xS into S is Jip3-l(Ar)p- c on S xS x S into S.

Proof: Let d p3-l(Ar)u-con 2-torsion free semiring SXSXS into S then by
definition 2.1 then & is Jp3-I(Ar)u-c on 2-torsion free semiring SXSXS into S
and by Proposition 6 we have & is Jp3-1(Ar)u-c on SXSXS into S.

Conclusions

This essay led to offer the concepts of permuting 3- left (resp. right) p -
centralizers on semiring and study this concept.
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