JOURNAL OF ALGEBRAIC STATISTICS
Volume 13, No. 3, 2022, p. 3708-3713
https://publishoa.com

ISSN: 1309-3452

I-(1, 6)-N-Derivation on Prime I'-Near-Ring

Hiba A. Ahmed

Baghdad University

College of Science

Department of Mathematics

Baghdad

Iraq

*E-mail: hiba.ahmed@sc.uobaghdad.edu.iq

Received: 2022 March 15; Revised: 2022 April 20; Accepted: 2022 May 10

Abstract
This paper's primary goal is to define u-(1, §)-m-derivation in y-near-ring Nand investigate
a few properties.We also research and debate the commutativity of addition multiplication of

prime u-near-ring with u-(1, 6)-m-derivation.
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1. Introduction

Throughout this paper. A u- near ring were submitted in [1,5,6 ]. A u- near- ring N is called
prime u-near-ring if N has the property that for s,re N, uNpr =0 implies s= 0 or r=0 [6,7].The
other commutators are; [s,r],= spr — rps and (s, r) = s+r-s— denote the additive-group
commutator [4,7]. u-near-ring N is called commutative if (N, +) is abelian [1,5,6]. Inspired by
these concepts, Ashraf [2] introduced (o,t)-n-derivation in near-rings and studied its various
properties.

An n-additive mapping h:N X N x...Xx N —N is called u-(4,6)-m-derivation (u -(4,6)-m-der.)
n—times

of N if there exist automorphism mappings 4,6: N—N such that the relations

h(kyvky kg, s k) = NCky, kg, o ke )YA(Ky )+ S vh(ley | g, ooe Ko
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h(ky, kovky s oo, k) = h(ky, kg, oo, ki )YACky ) +8 (k) vh(ky, Ky oy )
h(ky, kg, oo kY ) = Ny, kg oo, ki DY A (K ) +8 (o )ph(Cley S leg, ooe, Ko )

hold for allky, ki, ky, ky .o,k kyy € N and yeu.In this work, we defined the conceptof u-
(4, 8)-n-derivations in p-near-rings. We will give some important results to u-(1,6)-n-
derivations. Ashraf, Ali have proved some results on commutativity of prime near-ring with
(o, T)-n-derivations. In this paper we will work and study the result in [1,2,3], but in case u-
(4, 6)-m-derivations we discuss the commutativity of addition and multiplication of prime /-

near-ring .

2. Preliminaries.
This section starts with the lemmas that are necessary for constructing the proofs of our primary
results. We recall prime - near ring by u(N) and u-(4, §)-m-derivation by u-(1, §)-m-der. and
automorphism by aut.
Lem. 2.1[1,5]. WhenN be a p(N). There is a component u of Z(N) such that
u+u € Z(N), then (N, +) is abelian.
Lemma 2.2: WhenN be a u(N) and h be a u-(1, §)-m-der. of N, then
(hCey, kg, oo, R )VA(RD+S (k) v e, gy o k)Y = MRy kg, kYRR BY +
5(k)yh(ky, ko, ..., k) BY,hold for everyky, ki, ko, ky, ..., Ky, Ky ye N and y, Bepu.
Proof: Foreveryk, ki, y,ky, ..., ke N, we
haveh((kivky) By, ka, o, km )=h(k1vky, ko, ok ) BAY) + S(kiY k) BN, k2, s Kon)
=(h(ky, ko, oo, k)Y A (K1) +
8 (k) vh(ky, Ky o) Ky B +8 (k)Y S (k) BA(Y, kg, ooy k). (1)
Also, (kyy (k18Y), ko, o ki )=h(ke, K2, oo ) ki )YA(k1 BY) + 8kt )Yh(k1 By, kzy oo ki )=
h(ky, ez, oo, k)Y (K1)BA(Y)
+ 8(k)yh(ky, ko, oo s ki ) BAY)+S (k1) Y S (k) BR(Y, kg, vy ki) (2)
Combining equations (1) and (2), we get
(h(ky, kgy oo, k)Y A(Ky) + 8k yh(ky, kg, oo Ko ) BA(Y)=
h(ky, kz, oo, ke )YA(K1) BAY) + 8 (kv (ke kg, oo K ) BAY)
SinceA is an aut. we get
(h(ky, kzy oo, k)Y A(K) + 8k yh(ky, Ky, oo Ko ) BY=

3709



JOURNAL OF ALGEBRAIC STATISTICS
Volume 13, No. 3, 2022, p. 3708-3713
https://publishoa.com

ISSN: 1309-3452

h(ky, kg, s ke )YA(K1) By +6 (kv (ke, kg, oo e ) By

Similarly, other (n—1) relations can be proved.

Lemma 2.3:WhenN be au(N), h a non-zero u-(4, §)-m-der. of N and xeN.

@) Ifh(N, N, ..., N)yx = {0}, thenk = 0.

(i) If xyh(N, N, ..., N)={0}, thenk =0.

Proof:( i) By supposition have

h(ky, Ko, . . ., kn)yk = 0, for everyky, Ka,. . ., kn ¢ Nand y epu. (€))

Taking kify in place of ki, where ye N, in eq. (3), using Lem. (2.2) obtain

h(ky, Ko, . . ., kKm)BA(Y)YK + S(k0)BA(y, ko, . . ., km)yk = 0, for everyky, y, ka,. . ., Xm € N andy, Beu .
Using eq. (3) again acquireh(ky, ko, . . ., km)BA(y)yk= 0.

Where A is an aut., then we have h(ky, ko, . . ., kn)'/NI'k ={0}.

Since h#0, G is u(N)obtain x = 0.1t can be demonstrated in a similar manner.

3. Main result.

Th.3.1:WhenN be u(N)and hy, h, be any two non-zero p-(1, §)-m-der. of N. If [hy(N, N, .. ., N),
ho(N, N, .. ., N)], = {0}, thus(N, +) is abelian.

Proof: Presume[hi(N, N, ..., N), ho(N, N, .. ., N)], = {O0}.

When z and z + z commute element wise with hy(N, N, . . ., N), thus
zyha(Ky, Ko, . . ., Km) = ha(kg, Ko, . . ., km)yz,for everyky, ko, . . ., kme N,y €. 4)
Also,(z + 2)yha(ky, Ko, . . ., Km) = ha(ky, ko, . . ., km)y(z + 2) (5)

Replacing k; + s for k; in eq. (5) obtain

(z + 2)yha(ks + s, ko, . . ., Km) = ho(ky + s, Ko, . . ., kn)y(z + 2)

From eq. (4) and (5) the above eq. get

zyha(ky + s- ki- s, Ko, .. ., km) = 0. Hence,zyhy((ky ,8), ko, . . ., km) = 0.
Taking z =hi(y1, Y2, - . -, Ym) givehi(ys, Yo, . . ., Ym)¥Yh2((K1, S), Kz, . . ., k) = 0.
By Lem. (2.3), get ha((ki, S), ka2, . . ., km) = 0, for every ki,s,ka, ...,kne N. (6)
Then for everyw €G, wp(ki, ) = wh(ky + s - ki — S)= wpki+ wps - wpky - wpis
= (wpks, wps) = wp(ks, s)

wp(ky, s) is also additive commutator of N.Putting wg(ki, S) instead of additive commutator (ki,
s) in eq. (6) obtain

ho(wpB(Ky, ), Ko, . . ., km) =0, for everyky, s, ka, ..., km,W e N and £ epu.
Therefore, ho(w, K, . . ., km)BA(K1, S) + S(W)Bha((Kz, S), K2, . . ., Km) =0

Using eq. (4) in previous eq. yieldshy(w, ky, . . ., kn)pA(k1, s) =0
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Since A is an aut. employ Lem.(2.3) acquire(ky, s)= 0. Then (N, +) is abelain.
Th.3.2:WhenN be a u(N), hu-(4, 6)-m-der. of N .If h(ky,kz,....km)yA(y1)= 8(ki)yh(y1,Y2,....¥m), for
everyky, Ko, ...,KmY1, Y2 ...,yme N and ye u, thush = 0.

Proof: Presume for everyks, ka, ..., Km, Y1, Y2, ...,yme N and ye p.
h(kyKz,....km)yA(y1)= 8 (ko)yh(yrYz,....ym).(7)

Substitutingy; Szifor y1, where z;¢ N in eq. (7), acquire

h(ke,kz,....km)Y A(y1) BA(z1)= 6 (k1) yh(Y1Bz1,Y2,....Ym) =

S(k)yh(ysYa,...ym)BA(z1) + 8(k) 0 (Y)Bh(z1,Y2,....Ym)

Employ eq. (7) in above eq. obtains

O (X0) 0 (Yo)Ph(z1,Y2,....¥m) = 0, for everyxs,z1,y1,¥2, ....yme N, 7, Fe .

Since § is aut. of N, we getuy vph(z1,y2,....ym) = 0, whereveru, v € G.

Now it's time to replace u by h(zy,y2, ...,ym) in pervious eq. obtain

h(z1,Y2, ....ym) # N #h(z1,Ys, ...,ym)={0}.Since N be « (/)take h=0.

Th. 3.3: WhenN be a # (4)and ha non-zero «-(4 , 5)-m-der. of N.If K = {ac N| [f(N, N, .. ., N),
J'(a)ly = {0}}, givea ¢ K implies either h(a, a, ..., a) =0 or

acZ(N).

Proof: We have

h(ki, k2, . . ., kn)pd (@) =d°(a) ph(ky, ka, . . ., Km),

for everyky Ko, ....kne Nand ye . (8)

Taking apk; in place of x; in eq. (8) and utilizing Lem.(2.2) obtains

h(@ ka, . .., km)B4 (ki) (a) + J(@)Bh(ky, Kz, . . ., km)pd" (a) =

g(@) yh(@ ke, . .., km)B4 (ki) + 5(a) 0" (@)Bh(ks, ke, . . ., k)

Employ eg. (8) in above eq. acquire

h(@ kz, . .., km)BA (ki)yd (a) = 5(a) ph(a ke, . . ., km)BA (k1) 9)
Putting ky pyaifor ki, where y1eN in eq. (9) employit again, procure

h(a, ka, . . ., km)BA4 (ki) y [4 (Y1), J'(@)], = 0, for everyk, y1, ko, ... kneN and p, £ ex.
Since 4 anaut., we have h(a, ky, . . ., Xm) #G «[41 (y1), J(a)], = {0}.

Since Z and J are aut. , G is # (V) obtain

Eithera eZ(N)or h(a,ky, . . .,km) =0, for all k, ...,kn €N .As a result, in particular

h(a, q,...,a) = 0.

Th.(3.4): WhenN be a #(#), h a x¢-(4,5)-m-der.and a eN.If [f(N, N, . . ., N), a],.s= {0}, then
either h(a, ky, . . ., km) = 0 for everyk,,....kneN or a € Z(N).
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Proof: Suppose that

h(ky, Ko, . . ., km)pA4 (@) =d° (@) h(Ky, ko, . . ., km),for every kq ko, ..., Kme N, 7€ (10)
Taking afx; in place of x; in eq. (10) also takingLem. (2.2) obtains

h(@ kz, . ... kn)B4 (ki)y4 (a) + S(@)Fh(ks, kz, . . ., kn)pA (a) =

@) yh(a, ky, ..., k)2 (k) + 5(@)pd (@)ph(ky, Ko, . . ., Kn).

Take eg. (10) in above eq. obtains

h(@ kz, . . .. km)Bi(ki)y4 (a) = d(@)h(a, kz, . . ., km)BA (ka) (11)

Putting ki 77 y1 for ki, where y;¢Nin eq. (11) and using it again

h(a, ko, . . ., km)BA4 (k) [ (Y1), 4 (@)], = O, for every ki, y1, Ko, ....kme N, res .
Since £ isanaut. , we geth(a, ko, . . ., km) # N «[4 (y1), 4 ()], = {0}.

Since 4 is an aut. ,G is # (A)yields eitherh(a, k,, . . ., ki) = 0 for everyks, ...,kneN or a € Z(N).The

proof is now complete.
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