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Abstract

In this paper, we introduce the notion of orthogonal semi derivations on I'-semi rings. Some characterizations of
semiprime I"-semirings are obtained by means of orthogonal semi derivations and obtained necessary and sufficient
conditions for two semi derivations to be orthogonal.
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1. Introduction

The notion of I'-ring was introduced by Nobusawa [1] as a generalization of ring in 1964 . Sen [2] introduced the
notion of I'-semigroup in 1981. The notion of Ternary algebraic system was introduced by Lehmer [3], Lister [4]
introduced ternary ring. Dutta & Kar [5] introduced the notion of ternary semiring which is a generalization of
ternary ring and semiring. In 1995, Murali Krishna Rao [6,7] introduced the notion of I'-semiring which is a
generalization of T'-ring, ring, ternary semiring and semiring. Bergen [8] introduced the notion of semiderivations
in prime rings in the year 1983. Bresar and Vukman [9] introduced the notion of reverse derivations in rings in
1989. Bresar and Vukman [10] obtained some results concerning orthogonal derivations in semiprime rings which
are related to the result that is well known to a theorem of Posner [11] for the product of two derivations in prime
rings. Chang [12] studied on semi derivations of prime rings. He obtained some results on derivations of prime
rings into semiderivations. Chuang [13] studied on the structure of semiderivations in prime rings. He obtained
some remarkable results in connection with the semiderivatons. Firat [14] generalized some results of prime rings
with derivations to the prime rings with semiderivations. Ali and Khan [15] obtained some results on orthogonal
(o, t)derivations on semiprime gamma rings. Hamil [16] studied on Orthogonal generalized derivations on I' —
semirings. Rasheed et al., [17] studied on generalized (a, B) derivation on primeSemirings. Several authors have
also addressed this topic (see, e.g., [18,19]). Kalyan Kumar Dey, Akhil Chandra Paul, Isamiddin S. Rakhimov [20]
studied on semiprime gamma rings with orthogonal reverse derivations. K.Kanak Sindhu , Murugesan and
Namasivayam [21] studied on semiprime Semirings with orthogonal semiderivations. B. Venkateswarlu, M.
Murali Krishna Rao and Adinarayana [22] studied on I'-semirings with orthogonal derivation .Motivated by all
the above notions, in this paper we extend the results to semiprime I' —semirings. The notion of orthogonality of
two semiderivations is given and conditions of two semiderivations to be orthogonal are provided. We also obtain
some characterizations of semiprime I' —semirings with orthogonal semiderivation. Throughout this paper M will
represent a 2-torsion free semiprime I' —semiring.

2. Preliminaries
In this section, we recall some important definitions which are necessary for this paper.

Definition 2.1
A set M together with two associative binary operations called addition and multiplication (denoted by + and .
respectively) will be called a semiring provided
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(i) Addition is a commutative operation.
(i) Multiplication distributes over addition both from the left and from the right.
(iii) there exists 0 € M suchthatx + 0 =xandx-0=0-x =0 forall x € M.

Definition 2.2

Let (M, +) and (T, +) be commutative semigroups. Then we call M as a I'-semiring, if there exists a mapping
M xT x M — M is written (x,a,y) as xay such that it satisfying the following axioms for all x,y,z € M and
a,f ET

Q) xa(y + z) = xay + xaz
(i) (x+y)az = xaz + yaz
(iii) x(a + B)y = xay + xBy
(iv)  xa(yBz) = (xay)pz.

Every semiring M is a I'-semiring with I' = M and ternary operation xyy as the usual semiring multiplication.

Definition 2.3
A T'-semiring M is called a prime if al MI'b = (0) implies a =0 or b= 0 where a, be M.

Definition 2.4
A T-semiring M is called a semi prime if al' MI'a = (0) implies a = 0 where a € M.

Definition 2.5
Let M be a I'-semi ring, then M is called a 2-torsion free if 2a = 0 implies a = 0 for every a € M.
Definition 2.6
Let (M, T ) be a gamma semiring, then an additive mapping f: M — M is called a Gamma-semi derivation
associated with a function g: M — M ifforall x, ye Mand a €T,

f (xay) = f(x)ag(y) + xaf(y) = f(x)ay + g(x)af(y)
and f(g(x)) = g(f(x))

If g = 1 i.e the identity mapping on M, then all Gamma-semi derivations associated with g are merely ordinary
Gamma-derivations. If g is an endomorphism of M, then other examples of semiderivatons are of the form f (x) =

x — g(x).

3. Orthogonal Semi derivation of I'-semirings

Definition 3.1

Let M be a I'-semiring. Let f; and f, be two semiderivations of M associated with functions g,: M - M and
g2: M — M respectively. Then f; and f, are said to be orthogonal if f;(x)I'MI'f,(y) =0 = f,(y)MTf,(x) for
allx,yeM.

Example 3.2

Let M; be a I'; semiring and M, be a I',-semiring. Consider M = M; X M, and ' = I'; x T,. Define addition
and multiplication on M and T by

(m;, my) + (m3, my) = (m; + mz, m, + m,)
(ag, 0) + (az, a4) = (0 + 03, a5 + 0y)
(my, my)(ay, o) (m3z, my) = (M a;m3, My my)

for every (my, m,), (m3, m,) € M and (o, a;), (a3, 00,) ET.

Under these addition and multiplication M is a I'-semiring. Let §;: M; — M; be an additive map, 6,: M; — M, be
a left and right M; module which is not a derivation. Define f;: M — M such that f;(x;,x,) = (0, 8,(x;)) and
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g.: M — Msuch that g, (x4,%x,) = (6;(x;),0) for all x;,x, € M;. Also define f,: M — M such that f,(x,,x,)
(6,(x4),0) and g,: M — M such that g, (x4, %) = (0, 81()(2)) for all x,,x, € M;.

Then it can easily be seen that f; and f, are semiderivations of M (with associated mappings §, and &, respective
which are not derivations. Also it is clear that f, and f, are orthogonal semiderivations of M.

4, Results

Theorem 4.1

Let M be a semiprime " -semiring, and a € M.If M admits a semiderivation
f of M into M associated with function g:M — M suchthat aaf (x) =0orf(x)aa=0forallx e M,a €T
thena=0o0rd=0.
Proof

By the given hypothesis, we have
aaf(b) =0, forallb e M,a € T. )
Replace b by bfc, where c € M, $ € T'in (1), we have
aaf(bfc) = 0, for all of the b,c € M, a, B € T.
Since f a semiderivationof M,we get
aaf(b)Bg(c) + aabBf(c) = 0, for all of the b,c e M, o, B €T

Using (1), we get
aabpf(c) = 0, For all of the b,c € M, a, B €T.

Thus,
al'MI'd(c) = 0, for all c € M.
By primness of M, we have
Eithera=0 or d=0.
Similarly we can prove for f(x)aa = 0
Theorem 4.2

Let a and b be two elements of 2 -torsion free semiprime I'-semiring M. Then the following are equivalent
(i) ar'x'b = 0.
(ii) bI'xT'a = 0.
(iiif) al'x'b 4+ bI'x'a = 0, for all x € M.
If one of these conditions are fulfilled then al'b = bl'a = 0

Proof.
Let a and b be two elements of 2-torsion free semi prime I'-semi ring M.
(i) = (i)
Assume al'xI'b = 0, for all x € M.
Pre and post multiplying by bI'xI" and I'xT"a then
(bI'xTa)I'xI'(bI'xla) = 0.

Since M is a semiprime, for all x € M. ThereforebI'x'a = 0,.

(i) = (i)
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Suppose bI'xT'a = 0, for all x € M.
Pre and post multiplying by aI'xI" and I'xI'b then
(ar'x'b)I'MTI (al'xI'b) = 0.
Since M is a semiprime, for all x € M.Thereforeal'xs'b = 0, for all x € M.
(i) = (iii)
Suppose bI'xl'a = 0, for all x € M.
Then aI'xI'b = 0, for all x € MTherefore al'xI'b + bI'x'a = 0, for all x € M.
(iii) = (i)

Suppose al'x'b 4+ bI'x'a = 0, for all x € M 1)
Pre multiplying by bI'xI" then

bI'xal'xI'b + bI'xI'bI'x'a = 0.
Again pre multiplying by aI'xI" then
(aIrx'b)I'xI'(alx'b) + (al’xI'b)I'xI'(bI'x'a) = 0. 2
Post multiplying (1) by I'xT'a then
al'x'bl'xl'a + bI'xlal'x'a = 0.

Again post multiplying by I'xI'b then
(aIrx'b)I'xI'(al’x'b) + (bI'xI'a)['xI'(al'xI'b) = 0. 3)

Adding (2) and (3) then using (1), we get 2(al'xI'b)I'xI'(al'x'b) = 0, for all x e M
Since M is a 2 -torsion free and semiprime then al'xI'b = 0, for all x € M.
Let aI'xsT'b = 0, for all x € M.
Pre and post multiplying by brI" and I'a respectively then bI'al'xI'bI'a = 0.
Since M is a semiprime,we get
blra = 0.
Similarly, from bI'xl'a = 0, we can show that bT'a = 0.

Theorem 4.3.

Let M be a 2-torsion free semiprime I'-semiring. If additive mappings f; and f,of M into itself satisfy
£, x)IMT f,(x) = 0, for all x € M then f;(x)TMTI f,(y) = 0, forall x,y € M

Proof

By the given hypothesis, we have
f,(x)I'mr f,(x) = 0, for all x, m € M. D

Replacing x by x+y, where y € M in (1), we get
fix+y)ml f,(x+y)=0
Since M is T'-semiring ,we get

f; )ImIf, (x) + f; ) T'mIf,(y) + f; (y)I'mIf,(x) + f; (y)ImIf,(y) = 0
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By using equation (1),we get
fy()Imlf,(y) + f; (y)I'mlf(x) = 0
Pre multiplying above equation by f; (x)I'm[f, (y)I'sT, where s € M,we get

0 = [[,CImIf, ()]s, () I'mIf; (y)]
+£; ) I'mI'[f, (y)T'sT'f; () ][I'mIf, (x)

By using (1)and by Theorem 4.2 we get
0 = [f; X)I'mIf, (y)]TsT[f; x)I'mIf,(y)]
Hence,
0 = f; X)I'mIf, (x)TMTf; (x)I'm[f, (x)
Since M is a semiprime, we get f; (x)I'mIf,(x) = 0.
Theorem 4.4
Let M be a 2-torsion free semiprime I'-semiring, and let f; and f, be semiderivations of M into M associated
with functions g,: M —» M and g,: M — M respectively. Then f; and f, are orthogonal if and only if
fix)af,(y) + f,x)af;(y) = 0, forall x,y € M,a € T.
Proof
(=)Suppose
fix)af,(y) + f,(x)af,(y) = 0, forall x,y € M,a € T. @9
Replace y by yBx, where B € T, we get
0 = f;(x)af,(yBx) + fo(x)af; (yBx) forall x,y € M.
Since f; and f, are semiderivations of M ,we get
0 = fi () alfz (Y)Bg2(X) + yB(x)) + F, ) a(f; (y)Bg: (x) + ypfi ().
Hence,
0= f; () af, (y)Bg.(x) + fi X)aypfy (x) + f,(X)af; (v)Bg: (X) + £, (x)ayBf; (x)

Since g; and g, are surjective we have
0 = f; () af,(y) + f; () aypf,(x) + () af; (y) + () ayBf; (x)
forallx,y € M,a,B €T.
Using (1), we get
0 = 2f; x)MTIf,(x) for allx € M

Since M is 2 -torsion free ,we get
f, X)IMTIf,(x) = 0 forall x € M.
By Theorem 4.3, we have
26
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£, (x)TMIf,(y) = 0 forall x,y € M.
Hence ,by Theorem 4.2, we have
£, (X)IMTIf,(y) = 0 = f,(y)I'MIf, (x) forall x,y € M.
Thus, f; and f, are orthogonal.
(«)Conversely ,
Assume that, f;and f,(y) are orthogonal.
Then,
f,x)ImIf,(y) =0 =f,(y)['mlf,(x), forall x,y,m € M
By Theorem 4.2,we get
fiGOrf(y) = 0 = ()T (y)
Hence,
£, T, (y) + L,x)TIf (y) =0, forall x,y € M.

Theorem 4.5

Let M be a 2-torsion free semi prime I'-semiring.and let f; and f, be semiderivations of M into M associated
with functions g;:M — M and g,: M — M respectively. Then f; and f, are orthogonal if and only if f;f, = 0 =
fzfl-

Proof

(=) Suppose that f; and f, are orthogonal , we have
f,(x)I'mrIf,(y) =0 , forall x,y,m € M. (1)
Pre multiply by f; in (1), we have
0 = f, (f, (x)ampf,(y)) for all x,y € M, , B € T.
Since f; is semi derivations of M , we get
0 = f; (f; () ags (m)Bgy (F(v)) + f1 () adfy () gy (£(y)) +E; () amBf (F2(v))
Since g; is surjective, we get
0 = f, (£, (x))ampf, (y) + f; () af; (m)Bf,(y) +f; ) ampf, (£,(y))
forallx,y e M,a,3 €T.

Sincef; and f, are orthogonal ,we get

f; () ampf, (f,(y)) forall x,y € M,a, B € T. )
Replacing x by f, (y) in (2), we get
0 = f, (f,(y))IMTf, (f,(y)) for all y € M.
By the semiprimeness of M we get

fif,(y)=0forallye M.
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Hence , f;f, = 0.Similarly we can prove f,f; = 0.
(<) Conversely assume f,f, = 0, we get
0 = f; (f,(xay)) for all x,y € M,«a € I.

Since f, is semiderivations of M , we get

0 =f,(f,(x)ag, (y) + xaf,(y)) forallx,y € M
Since f; is semiderivations of M , we get
0 =f;(f,(x)ag:(g:(y)) + (N afi (g82(V)) + i () ag: (f2(y) + xaf; (f,(y)) forallx,y € M
Since g;and g, are surjective and since f;f, = 0, we get

0 = f,(x)af; (y) + f; (x)af,(y) for all x,y € M.

By Theorem 4.4 we have f; and f, are orthogonal.
Theorem4.6

Let M be a 2-torsion free semiprime I'-semiring and let f; and f, be a semiderivations of M into Massociated
with functions g;:M — M and g,: M — M respectively. Then f; and f, are orthogonal if and only if f;f, + f,f;, =
0

Proof

(=) Suppose 0 = f;f, + f,f;, we have

0 = (fif, + f,f;)(xay) forallx,y € M,a €T.
Since f;and f, be an additive mapping ,we get
0= f;f, (xay) + f,f; (xay) forall x,y € M
Sincef;and f,are semi derivations of M , we get
0= fl(f2 x)ag,(y) + xaf, (y)) +f (f1 x)ag, (y) + xaf; (y)) for all x,y € M.
0 = f; (f;(x))ag:(g2(y)) + L2 () af; (82 () + fi(x)ag, (f(y)) + xaf; (f2(y))

+£,(f; (X)) ag, (g1 (¥)) + f1 (D af, (g (¥)) + L, () ag, (f1(y)) + xaf, (f;(y))
forallx,y € M,a €T.

Since g, and g, are surjective and using hypothesis ,we get

0= 2(f;x)af,(y) + f,(x)af; (y)) forall x,y € M.
By Theorem 4.4 ,we get

f; and f, are orthogonal.

(«) Conversely Suppose that f; and f, are orthogonal.
By Theorem 4.5 ,we get

fif, =0 = f,f;.
Hence,

fif, + £,f; = 0.
28
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Theorem 4.7

Let M be a 2-torsion free semiprime I'-semiring.and let f; and f, be semiderivations of M into M associated
with functions g;: M - M and g,: M — M respectively. Then f; and f, are orthogonal if and only if f;f, or f,f, is
a semiderivation associated with the function g;g,:M — M.

Proof
=) Suppose that f; and f, are orthogonal.
By Theorem 4.6 ,we get
fif, +£,f, =0 )

Also by Theorem 4.5, we get
0 =fif,(xay) forallx,y € M,a € T.
Sincef;and f, are semiderivations of M , we get
0 = f;(f,(x))ag, (82(y) + () af; (82 (¥)) + i () ag, (2 () + xaf; (f,(y))

forallx,y € M,a €T.

Since g, and g, are surjective ,we get

0 = fif, (X ag:g: () + X afy (y) + f; ) af; (y) + xaf; f,(y)

forallx,y € M,a €T.

By Theorem 4.4,we get

0 = f,f,®X)ag,g,(y) + xaf, f,(y) for all X,y € M, a € T.

Also, Since g; and g, are surjective ,we get
8182(fif,(x)) = f1f,(x) = £1f,(8:8, (%)),
Hence,
fif, is a semiderivation associated with the function g;g,: M — M.
(<) Conversely ,
Assume that f; f, is a semiderivation associated with the function
g18,:M > M.
Then,
fif, (xay) = fif,(X)ag,g,(y) + xaf;f,(y) forallx,y € M,a € T. 2
Also,
£y 5 (xay) = f; (f,(x)ag, (y) + xaf;(y))
= fi(F(0))ag1(82(n) + () af1 (g2 () + fL () agy (f2(v)) + xaf; (F2(¥))
forallx,y € M,a €T.

Since g, and g, are surjective, we get

fifp (xay) = fif,()ag:g2(y) + L, (X)af, () + f; () af,(y) + xafif; (y)
forallx,y € M,a €T. 3)
29
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Comparing (2) and (3), we get
f,(x)afy (y) + fi(x)af,(y) =0 forallx,y € M,a €T
By Theorem 4.4,we get
f, and f, are orthogonal.

Similarly, we can prove if f,f; is a semiderivation associated with the function g,g,: M — M then f; and f, are
orthogonal.

Theorem 4.8

Let M be a 2-torsion free semiprime I'-semiring and let f; and f, be semiderivations of M into M associated
with functions g;: M — M and g,: M — M respectively. Then f; and f, are orthogonal if and only if there exists
a,b € M such that f, f,(x) = aax + xab, forall x € M, a € T.

Proof

(=) Suppose that f; and f, are orthogonal.
By Theorem 4.5 ,we get

flfz = 0
Choosing a = b = 0 ,we get

f,f,(x) = aax + xab, forall x € M, € T.

(«) Conversely, leta,b € M

Assume that,
f,f,(X) = aax + xab, forall x € M,a € T. D
Replace x by xBy, we get

f.f,(xBy) = aaxfBy + xByab forall x € M, o, B €T.
Sincef;and f, are semiderivations of M , we get
f; (f,()Bg2 () + xBf,(y)) = aaxBy + xByab
f1(£,(0)Bg1 (82(0)) + £ (OB (82 (1)) + f1(IBg1 (1)) + xBfy (£ (7)) = aaxBy + xByab
,forallx e M,a, B €T.
Since g; and g, are surjective ,we get
fif,(X)By + £, (X B (¥) + £ KB, (y) + xBf1f,(y) = aaxPy + xByab
Jforallx e M,a, B €T.
Using (1),we get
(aox + xab)By + f,(x)Bf; (y) + £, X) B, (y) + xB(aay + yab) = aaxBy + xByab
aoxBy + xabBy + f, %) Bf; (y) + f;(x)Bf,(y) + xBaay + xByab = aaxfy + xByab
,forallxe M,aq,B €T
Comparing, then

30
DOIL: https://doi.org/10.54216/PMTCS.040103
Received: December 15, 2023 Revised: March 20, 2024 Accepted: May 28, 2024



https://doi.org/10.54216/PMTCS.040103

Pure Mathematics For Theoretical Computer Science (PMTCS) 1ol 04, No. 01, PP. 22-34, 2024

xabBy + f, (x)Bf; (y) + f,(xX)Bf,(y) + xBaay =0 forallx € M,a,3 €T. (2)
Replace y by yyx where y € Tin (2), we have
0 = xabByyx + xBaayyx + £, (x)Bf; (yyx) + f; (x)Bf, (yyx)
forallx e M,a, € T.
Sincef;and f,are semiderivations of M , we get
0 = xabByyx + xBaayyx + f, (x) Bf; (y)v81 (x) + £, () Byvf; (¥) + f; () BL () v82 (¥) + 1 (X)Byvyf, (%)
forallx e M,a, B,y €T.
Since g; and g, are surjective ,we get
0 = xabByyx + xBaayyx + f,(X)Bf; (y)yx + £, (X)Byyfi (x) + £ X) B ) yx + f; (%) Byyf, (%)
,forallxe M,a, B,y €T.
Hence,
0 = (xabBy + xBaay + f, (x)Bf; (y)+f; () B, ())yx + £, (x)Byyfy (x) +f; () By v, (X)
forallx e M,q,B,YyET.
Using (2),we get
0 = f,(x)ByYyf; (x) +f; X)Byyf,(x) forall x € M, o, B,y € T.
By Theorems 4.2 and 4.3 ,we have

f,(x)IMTIf; (x) = 0 = f; (x)TMTI'f, (x)for all x,y € M.

Hence ,
f, and f, are orthogonal.

Theorem 4.9

Let M be a 2-torsion free semi prime I'-semiring and let f, and f, be semiderivations of M into M associated
with functions g;: M — M and g,: M — M respectively such that f, f, is also a semiderivation associated with the
function g,g,: M — M. Then either f; is zero or f, is zero.
Proof
Suppose that, f;f, is a semiderivation, we have

f, f, (xay) = fif, (x)ag,g,(y) + xaf; f,(y) forall x,y € M,a € T. (D
Again, sincef; f, is a semiderivation, we get
f,f,(xay) = f; (f2 x)ag,(y) + xaf, (y))

= f(F,(x)ag: (82(y) + R (x)af; (82 (y)) + fi (x)agy (F2 (y)) + xaf; (£ (y)
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forallx,y € M, €T.

since g; and g, are surjective ,we get

fify (xay) = fif,(x)ag18,(y) + LX) af; (y) + f; () af,(y) + xaf;f5(y)
forallx,y € M,a € T. 2)

Comparing (1) and (2), we get
f,(x)af; (y) + f;(x)af,(y) = 0 forall x,y € M,a € T. 3)
Replace x by xBf; (z), where B € T, we get
£, (xBfy (2))af, (y) + f,(xBf; (z))af, (y) = 0 for all x,y,z € M.
Since f; and f, be semiderivations of M, we get
0 = £,()Bg1 (F1(2)) ol () + xB; (£1(2) )b, (v) + £, (0B (£1(2) )y (v) + xBE (F1 (2))otfy (¥)
Using (3)by, we get
0 =f;(x)Bg, (f1 (z))afz (y) + f,(x)Bg2 (fl (z))ocf1 (y) forallx,y,z €M
Since g; and g, are surjective , we get
0 = f;(x)Bf; (z)af, (y) + f,(x)Bf(z)af; (y) forallx,y € M 4)
Replace x by z where z € M in (3) , we get
f,(z)af; (y) + fi(z)af,(y) = 0 forallz,y € M.
fi(z)af,(y) = —f,(2)af;(y) forally,z € M. (5)
Using (5) in (4),we get

— £, X)) By (2)af, (v) + f,(x)Bf; (2)af, (y) = 0 forall x,y,z € M
(£,(x)Bf1(z) — £, (x)Bf2(2))af;(y) = 0 forall x,y,z € M

By Theorem (4.1), we get
Either f,(x)Bf, (z) — f,(x)Bf,(z) = 0 or f,(y) = 0
Let
f,(x)Bf,(2) — f,(x)Bf,(z) = 0 forallx,z € M,B € T. (6)
In (3) replace y by zand B by a we get
f,(x)Bf1(z) + f,(x)Bf,(z) = 0 forallx,z € M,B €T. @)
Adding (6) and (7), we get
2f,(x)Bf1(z) = 0 forall x,z € M,B €T.
Since M is 2-torsion free,we get

f,(x)Bf,(z) = 0 forall x,z e M,B €T.
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Again By Theorem (4.1), we get
f,(x) =0orf;(z) =0forallx,ze M
Hence,
f,=0o0rf, =0.
Theorem 4.10

Let M be a 2-torsion free semiprime I'-semiring and let f be a semiderivations of M into M associated with
functions g: M — M such thatf? is also a semiderivation associated with the function gZ: M — M. Then f is zero.

Proof
Suppose f2 is a semiderivations 2 -torsion free semiprime I'-semiring M.
Letx,y € M,a € T, we have
f?(xay) = f(f(xay))
Since f andf? be semiderivations of M, weget
f2(x)ag?(y) + xaf?(y) = f2(x)ag(g(y)) + f{(x)af(g(y)) + {(x)ag(f(y)) + xaf?(y)
forallx,y e M,a €T.
Since gis surjective , we get
2f(x)af(y) = 0 forallx,y € M,a € T.
Since M is a 2-torsion free , we get
f(x)af(y) = 0 forall x,y € M,a € T. Q
Replace x by xBz in (1),z € M, € T, we get
f(xBz)af(y) =0 forall x,y € M,a € T.
Since f is semiderivations of M, we get
0 = [f(x)Bg(z) + xBf(z)]af(y) forallx,y,z€ M,a,B €T.
Hence,
0 = f(x)Bzaf(y) + xBf(z)af(y) forall x,y,z € M,a, 3 € T
Using (1) , we get
0 = f(x)Bzaf(y) forall x,y,z € M, o, € T. 2
Replace y by x + y in (2), we get
0 = f(x)Bzaf(x+y) forall x,y,z € M,a, 3 € T.
Since f is additive mapping of M, we get

0 = f(x)Bzaf( x) + f(x)Bzaf(y) forall x,y,z € M,qa,3 € T.
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Using (2) , we get
0 = f{(x)I'MIf( x) forall x,y,z € M, o, €T.
Since M is a semiprime, We get
f(x) =0forallx e M.

Hence,
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