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Abstract

We present the concept of maps I'- periodi2 on I' -near-ring S. Our main goal is to
research and explore the presence and mapping traits such as h I' ~hom anti-I' ~hom, T’
—a-derivations of I -periodi2 on I'- near-rings.
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1. Introduction

In this paper, A I-near-ring was submitted in [3-5]. A T-near- ring S
possesses the condition for s,re S, sI'SI'r =0 gives s= 0 or r=0 is said prime I" -
near-ring and called semiprime if S possesses the property I'ST't = 0 gives t =0
for every e S [4,5]. The additional commutators are as follows; [u, v],= upv —
vpu and (u, v) = u+v—v—u designate the commutator for additive groups [4, 6]. If
(S, +) is abelian, S is said to be commutative and 2-torsion-free if 2s = 0 gives s
= 0[5,6]. K is a non-empty subset of the S semi-group that is left-ideal (resp.
right-ideal) if S/TKc K (resp. KI'Sc K) and K is a semi-group ideal if both a
semi-group left ideal and a semi-group right ideal [4,5]. The notion of map
period 2 is given in the ring by Bell and Daif in [2]. In this work, we create a
map of [-period 2 on /™-near -ring. A map of S into itself is of I"—period 2 on S
if hh(sys) = sys, V' s €S, ye I". Let K be a subset of S be non-empty, a map h:S
—-S is of I'-period 2 on K if hh (sys) = sys, Vse K, ye I". A map that is additive
h:S -8 is called I'- hom (anti-I" -hom) in I'-near-ring if h(r + s)=h(r) + h(s) and
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h(syr)=h(s)yh(r), ((h(syr) = h(r)yh(s)), Vs, reS,ye I) [4]. An-additive
endomorphism h: S— S called an /" -derivation of S if h(syr) = (s)yh(r) + h(s)yr,
or equivalently that h(syr) = h(s)yr + (s)yh(r) V s,r € S,ye I"[3]. Let a be an
auto-morphism of S. An-additive endomorphism h: S— S is called an [-a-
derivation of S if h(syr) = a(s)yh(r) + h(s)yr, or equivalently, that h(syr) = h(s)yr
+ a(s)yh(r) Vs,r € S,ye I'. [7]. Bell and Daif in [1,2] intended the subsistence
and characteristic of derivations of period 2 on prime and semiprime rings. In
this work, we have extensive noting of /" -a-derivations on prime and semiprime
I'near-ring when they are of I'-period two. We recall in this paper I'- near—ring
by I-(n-r) and /" —derivations by /" —der.

2. Preliminaries
Lemma 2.1: [7] When S be I-(n-r) and d be I'-o-der. of S, then ¥ s, r, z€ S, y, €
I (i) (a(s)yh(r) + h(s)yr)Bz = a(s)yh(r)Bz + h(s)yrpz.

(i) (h(s)yr + a(s)yh(r))Bz = h(s)yrpz + a(s)yh(r)Bz

Lemma 2.2: [7] When S be prime I'-(n-r), h be I' —o-der. of S, V a € S, if syh(S)
= (), thus s =0.

Lemma 2.3: [4,5] When S be a prime I'-(n-r). If K is a nonzero semi-group and
s € S such that Sys = {0}(resp, syS = {0} ), then s = 0.

Lemma 2.4: When S is I-(n-r), h is [-a-der. of S thus 2(h(s)yr + a(s)yh(r))fz =
2h(s)yrfiz + 2a(s)yh(r)pz

Proof: Using Lemma 2.1 gives
2(h(s)yr + a(s)yh(r))Bz = 2 (h(s)yrPz + a(s)yh(r)Bz )
= h(s)yrfz + a(s)yh(r)Bz + h(s)yrPz + a(s)yh(r)pz
=h(s)yrpz + (h(s)yr + a(s)yh(r))Bz + a(s)yh(r)pz
=h(s)yrpz + h(s)yrpz + a(s)yh(r)Bz + a(s)yh(r)pz
= 2h(s)yrfz + 20(s)yh(r)Bz, Vs, r,zeS,y,pel’

3. Main-Result

In this part we survey /" -hom, anti I'- hom, /-a-der. where there of I -
period 2.

Theorem 3.1: When S be a 2-torsionfree prime I-(n-r), K be nonzero semi-
group ideal of S, thus S confess no nonzero I'-a-der. h, ha = ah and h be I-
period 2 on K.

Proof: Suppose there is a nonzero I'-a-der. h on S so hh(xsys) = sys, V s € K.
Thus h(s)yre K and the condition

h(s)yr = hh(h(s)yr) = h(hh(s)yr + a(h(s))yh(r)) = h(syr + h(a(s))yh(r))
= h(syr) + h(h(a(s))yh(r))= h(s)yr + a(s)yh(r) + hh(a(s))yh(r) + a(h(a(s)) yhh(r)
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= h(s)yr + 2a(s)yh(r) + a*(h(s))yr.
Which means that 2a(s)yh(r) + a*(h(s))yy =0,V s, r € K. (1)
Also we have
syr = hh(syr) = h(h(s)yr + a(s)yh(r)) = hh(s)yr + a(h(s))yh(r) + h(a(s)yh(r)
+ a(s) yhh(r) = syr + 2a(h(s))yh(r) + o*(s)yr, Vs, re K,y e I'.
Thus we get 2a(h(s)) yh(r) + a(s)yr=0,Vs,reK,y e I". (2)
Putting h(s) instead of s in eq (2), we get
2a(s)yh(r) + o(h(s))yr=0,V s,r e K, y € I'. (3)
Taking s instead of uys in (2), where ue S, and using Lemma 2.4 gives 0 =
2a(h(uys))yh(r) + o’(uys)yr
= 2h(a(uys))yh(r) + a’(uyye(s)yr = 2h(a(u)ya(s)) yh(r) + «*(u)ya’(s) y r
= 2h(a(w))ya(s)yh(r) + 20*(u)y h(a(s)yyh(r) + a’(uyyoc(s) yr
= 2h(a(u))ya(s)y h(r) + o’(u) y (2h(a(s))yh(r) +a*(s)yr),V s, re Kand u € S,y € I'.
Using eq (2) in previous relation implies
2h(a(u))yo(s)yh(r)=0 ),V s,re Kandue S,y e I'. (4)
Substituting ryu for u in (4), and using Lemma 2.4 we get

0 = 2h(a(ryw))ya(s)yh(r)= 2h(a(r)y a(u))ya(s)yh(r)
= 2h(a(r))ya(u)ya(s)yh(r) + 2a(r)yh(a(u))ya(s)yh(r) ),v s, re K and u € S,y € I

Using eq (4) again implies 2h(a(r))yo(u)ya(s)yh(r)=0. Since ais an
automorphism, then we get h(a(r))['SI'2a(s) yh(r) = {0} . By 2-torsion freeness
and primeness of S take, V re K. either h(a(r)) = 0 or a(s)yh(r) =0,V se K, y €
I.

If h(a(r)) = a(h(r)) = 0, since o is an automorphism, then h(r) = 0, Vre K.
Hence 0 = h(uyr) = h(u)yr, ¥ re K and ue S, By Lemma 2.2 gives h = 0; as a
result, we have a contradiction. Hence there exists re K such that h(r) # 0 and
a(s)yh(r) = 0 Vs,;re K. By eq (1) we get 0 = a(sya)yh(r) = a(s)ya(a)yh(r).
Therefore a(s)['STh(r) = {0}, V se K. Since h(r) # 0, primeness of S implies that
a(s) = 0 for all xe K, so we have K = 0, a contradiction as K is a nonzero semi-
group ideal of S.

Theorem 3.2: When S be prime I'-(n-r), K be the nonzero semi-group ideal of 'S,
when h endomorphism on K, where h be I -period 2, h(syr) = h(rys), Vs, re K, y
€ I'; thus S is commutative-ring.

Proof: By supposition. h(h(syr)) = h(h(rys)), Vs, r € K, y € I. Where h is of /-
period 2, obtains syr = rys . Taking s by syu, where u € S, in above eq. and taking
it again, gives sy[r,u],= 0,V s,re K, ueS, y € /" .Hence, get KI[r, u], = 0.
By using Lemma 2.3 once more, we arrive at our conclusion that
ryu=uyr VreK,ue S,y e I, we obtain (s+r)yz = zy(s+r) = zys + zyr = syz
+ryz, Vs,r,ze S, y € ['(4) By applying (4) we obtain
(ztz)y(str) = zy (str)tzy (str) =zys + zyr + zys + zyr, Vs, 1,z€ S,y e I.
On the other side, there's (z+ z) y (s+ 1) =(z+ z) ys + (z +z) yr = zys + zys +
zyr + zyr. By comparing both expressions, we obtain zys + zyr = zyr + zys.
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Givestozy (str—s-r)=0,Vs,r,ze S,yel ,getSI'(str—s-1r)=0,
Lemma 2.3 get(s+r—s—r1)=0, Vs, reS, we get that S be commutative-ring.

Theorem 3.3: When S be prime I-(n-r), h: S-S additive mapping with a
nonzero value thus h(syr) = h(s)ya(r), ¥ s,r € S, y eI, when a be anti-I-hom of I’
-period 2 on S, thus S is a commutative-ring.

Proof: Let h(syr)=h(s)yo(r), V s,r € S, y € I'. replace r by ryt in above eq. ,when t
€ S, gives h(syryt ) = h(s)yo(ryt) = h(s)ya(t)ya(r).

On the other side, there's h(syryt) = h(syr)ya(t) = h(s)ya(r)yo(t). Thus

h(s)ya(r)yo(t) = h(s)ya(t)yo(r), ¥V s,r,t € S, vy € I'. Gives

h(s)y(a(r) yo(t)-a(t)yo(r)) = 0, where a bijective can take o(r) by u and of(t)
by v, when u,v € S, obtains h(s)y(uyv-vyu) =0, V r,s,u,v € S, v € . Replace s by
syn, where n € S, in above eq. gives h(syn)(uyv - vyu) = 0, obtain h(s)ya(n)y(uyv
—vyru) = 0, gets h(s)I S/ (uyv - vyu) = {0}, thus S is a prime and h # 0 then uyv
=vyu,V u,ve S, we conclude S is commutative ring.

Theorem 3.4: When S be a prime I'-(n-r). h :S =S additive endomorphism that
is h(syr) = h(s)yr+ a(s)yh(r), ¥V s,r € S,y € I’ wherever a be an anti I -hom of I -
period 2 thus S is a commutative ring.

Proof:Vs,r,zeS,yel, have

h((syr)yz) = h(syr) vz + a(syr) yh(z) = (h(s)yr + a(s)yh(r))yz + a(r)ya(s)yh(z).
On the other hand h(sy(ryz)) = h(s)yryz + a(s)yh(ryz)
=h(s)yryz + a(s)y(h(r)yz + a(r)yh(z))
= h(s)yryz + a(s)yh(r)yz+ a(s)ya(r)yh(z)
However, (h(s)yr + a(s)yh(r))yz = h(s)yryz + a(s)yh(ryz), gives
a(r)yo(s)yh(z) = a(s)ya(r)yh(z), then a(a(r)ya(s)yh(z)) =a(o(s)ya(r)yh(z))

a(h(z))ysyr = a(h(z))yrys, taking s by syt in above eq. and employ it get
a(h(z))ysytyr = a(h(z))ysyryt, hold a(h(z))ysy(tyr - ryt) = 0, that is a(h(z))I ST (tyr
- ryt) = {0}, since S prime gives

Either a(h(z)) = 0 or (tyr - ryt) = 0, when a is bijective get d = 0 take a
contradiction then tyr=ryt, V s, r € S, y € I'. we conclude that S is a commutative-
ring.

Conclusion

In the present work, we defined maps /- period 2 on prime and semiprime
I'-(n-r) in S and gave extensive results in the setting of /-a-der and of prime and
semiprime I'-(n-r) when they are of I'-period two.



MAPS ON OF I -PERIOD 2 ON PRIME I'- NEAR-RINGS 1611

References

(1]

(2]

Bell. H. E. and Mason. G. on derivations in near-rings, near-rings and
near fields. (G.Betsch, ed.North—-Holland, Amsterdam. 31 — 35 (1987).

Bell. H. E. and Daif. M. N. On Maps of Period 2 on Prime and
Semiprime Rings. Hindawi Publishing Corporation. V.2014. 1-5
(2014).

Cho.Y. U.and . Jun. Y. B., Gamma-derivations in prime and semiprime
gamma-near rings. Indian |. Pure Appl. Math., 33(10):1489-1494 2002.

H. A. Ahmed, & A. H. Majeed, Semi-group Ideals on prime and
semiprime I'-Near - Rings with I'- (,8) — derivations, Journal of Phys-
ics: Conference Series 1530, 012030 (2020).

H. A. Ahmed, & A. H. Majeed, I'-(A,6)-Derivation on Semi-Group
Ideals in Prime I'-Near-Ring, Iraqi Journal of Science, Vol. 61, No. 3, pp:
600-607 (2020).

Jun. Y.B, Kim K.H.and Cho Y.U., On gamma-derivations in gamma
near-rings, Soochow J. Math. 29, no. 3, 275-282 (2003).

Kazaz. M., and A. Alkan, “Two sided I'-a-derivations in prime and
semiprime I'-near-rings”, Commun. Korean Math.Soc. Vol. 23, No.4,
pp. 469- 477 (2008).

Shubham Sharma & Ahmed J]. Obaid. Mathematical model-
ling, analysis and design of fuzzy logic controller for the con-
trol of ventilation systems using MATLAB fuzzy logic toolbox,
Journal of Interdisciplinary Mathematics, 23:4, 843-849 (2020), DOI:
10.1080/09720502.2020.1727611.



