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Abstract 

 The concept Г - near ring was introduced 

by Bhavanarisathyanarayana  and studied by 

several authors like Yong ukcho, R.Balakrishnan 

with P(r,m) near rings.It was later extended to 

semi near ring by R.Perumal and 

P.Chinnaraj.Also, the left bipotent semi near ring 

was introduced by R.Balakrishnan and R.Perumal. 

In this paper, we have defined a structure called 

Left Bipotent Гsemi near ring, M.  It is proved 

that a left bipotent Г semi near has no non zero 

nilpotent elements; M is left bipotent if and only 

if every radical is left ideal. Further it is proved 

that in a left bipotent Г semi near ring with 

identity x3=x2, every element is idempotent; A left 

bipotent Гsemi near ring is simple whenever it is 

right cancellative.  

Introduction: 

An algebraic structure (N,+,.) is said to be a 

seminear-ring if i)(N,+) is a semigroup ii)(N,.) is a 

semigroup.iii)(a+b)c=ac+bc for all a,b,c∈N.Let M 

be an additive semigroup and Г a nonempty set. 

Then M is called a right Г-seminear-ring if there 

exists a mapping M×  Г×M→M satisfying the 

 following  conditions: 

i)(a+b)γc=aγc+bγc ii)(aγb) 𝛽 c=aγ(b 𝛽 c) for all 

a,b,c∈M and γ, 𝛽 ∈ Г.Let M be a Г-seminear-ring 

under the mapping f:M× Г ×M→M. A right Г-

seminear-ring M is said to have an absorbing zero 

’0’ if i)a+0=0+a=a ii)aγ0=0γa=0,hold for all a∈M 

and γ∈ Г.𝑀0 = {𝑚 ∈M/mγ0=0 γ for all γ∈ Г} is 

called the zero-symmetric part of M.A Г-

seminear-ring M is called zero-symmetric, if 

M= 𝑀0 .A Г-near ring is said to satisfy left 

bipotency if N Г a=N Г a2 for each a in N. 

Keywords: Left normal Г semi near ring, Mate 

function, Idempotent, Nilpotent, Simple and left 

annihilator. 

Notations: 

We furnish below the notations that we make use 

of throughout this paper.1.E= {e∈R/e2 =e}- set of 

all idempotents of R. 

2. L={x∈R/xk =0 for some positive integer k} - 

set of all nilpotent elements of R. 

3. C(R) = {r ∈R /rx =xr for all x ∈R}- centre of R. 

2 Preliminaries  

Result 1:[3]A semi near ring R has no non zero 

nilpotent elements if and only if x2 =0⇒x = 0 for 

all x in R. 

Result 2:[16]A map 'f ' from M into M is called a 

mate function for if x = x γ f(x) γ x for all x in M 

and γ ∈ Г (Here f(x) is  
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called a mate of x). 

Result 4:[20]A Г semi near ring R is called a 

P(1,2) Г semi near ring if xγM = Mγx2    for all x 

in R. 

Result 5:[2]A Г semi near ring M is called left 

(right) normal a∈Mγa (aγM) for each a∈M and γ∈ 

Г.M is normal if it is both left and right normal. 

Definition:[15]For any subset A of M we define 

the radical of A as√A={x ∈M∈xk∈A for some 

positive integer k}. 

3Left Bipotent Г semi near ring  

In this section we define the concept of left 

bipotent Г semi near ring and using the above 

preliminary results,we prove the following main 

theorems 

.Definition 3.1 

We say that the Г seminear ring M is called left 

bipotent if Mγa = Mγa2for alla ∈ M. 

 

 

Definition 3.2 

If S is any nonempty subset of R, then the left 

annihilator of S in R isl(S) = {x ∈R/xs= 0 for all s 

∈S}. (We observe that l(S) is a left ideal of R). 

Theorem 3.3 

Let M be a left normal left bipotent Г semi near-

ring. Then M has no non zero nilpotent elements. 

Proof:  

Let x ∈M − {0}. Since M is left normal, x ∈Mαx 

=Mαx2. Clearly then x = rαx2 for some r in R. 

Thus x2 = 0 ⇒x = 0.Now result(1) guarantees that 

L = {0}.Hence M has no non-zero nilpotent 

elements. 

Theorem 3.4 

Let M be a left normal Г seminear-ring. Then M is 

left bipotent if and only if A =√A for every left 

ideal of M. 

Proof:For the only if part, let x ∈√A. Then there 

exists some positive integer k such  

that xk∈A.Since M is a left normal left bipotent 

Гsemi near-ring we have, x∈Rαx = Rαx2⇒x = yαx2 

for some y ∈M. Then x=yαxx =y(yαx2)x =y2 αx3= . 

. . = yk-1 αxk∈MA⊆A.i.e.x∈A. 

Therefore√A⊆A....(1). But it is obvious that A 

⊆√A.......(2).From (1) and (2) we get A =√A.For 

the if part, we observe that Ma2 is a left ideal of 

Mα.If a ∈Mα, a3 = aa2∈M αa2. This implies a 

∈√Mαa2 = Mαa2.Hence for any x ∈Mα, 

xa=x(ya2)∈Mαa2forsome y ∈Mα.Therefore Mαa 

⊆Mαa2.Consequently M is left bipotent. 

Theorem 3.5 

In a left normal left bipotent Г seminear-ring with 

identity x3=x2,every element is idempotent. 

Proof: 

Suppose x3 = x2 for x in M. Since M is left normal 

left bipotent Г semi near ring,x ∈Mαx = Mαx2. 

Hence x = yαx2 for some y in M, so that x2 = yαx3 

=yαx2 = x.Therefore it is an idempotent. 

Theorem 3.6 

Let M be a left bipotent Г seminear-ring. If M is 

right cancellative then M is simple. 

Proof:Let A be a non-zero left ideal of M. If ‘a’ is 

any non-zero element of A then Mαa = Mαa2. If r 

∈M then rαa = sαa2 for some s in M. Therefore rα 

= sαa (as M is right cancellative). Clearly then r 

∈A and so A = M. Thus M is simple. 

Theorem 3.7 

http://www.jetir.org/


© 2019 JETIR  March 2019, Volume 6, Issue 3                                        www.jetir.org  (ISSN-2349-5162) 

 

JETIR1903703 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 19 

 

Let M be a left normal P(1,1) Гseminear-ring. 

Then M  isleft bipotent if and only if M  is P1 ' 

Гseminear-ring. 

Proof: 

 Let M be a left bipotent P(1,1) Г  semi near-ring. 

Since M is left normal, a∈Mαa = Mαa2 = (Mαa)a 

= aαMa.ThereforeMαa ⊆aαMa.Clearly aαMa 

⊆Mαa.Thus Mαa = aαMa for every a ∈M. 

Therefore M is a P1' Г seminear-ring.Conversely 

M be a P1 ' Г seminear-ring.Then Mαa = aαMa 

=(aαM)a = Mαa2.Consequently M is left bipotent. 

Theorem 3.8 

If M has no non-zero nilpotent elements, l(S) is an 

ideal for every non empty subset S of M. 

Proof:It is sufficient to show that l(S)  Г R ⊆l(S). 

Let x ∈l(S) and s ∈S, α∈Г.Then xαs = 0 implies 

(sαx)2 = sα(xs) αx = 0. Hence sαx = 0 by 

assumption. For any r∈R, ((x α r) α s)2 = x α r(s α 

x)r α s = 0 implies (x α r) α s = 0. Thus x α r 

∈l(S). 

 Hence xr∈l(S). Thereforel(S) ГR ⊆l(S). 

Theorem 3.9 

In a left normal left bipotent Г seminearing M, left 

annihilators are ideals. 

Proof: In view of theorem 3.3, M has no non-zero 

nilpotent elements. Now theorem 3.8 guarantees 

that left annihilators are ideals. 

Theorem 3.10 

Let M be a left normal left bipotent Г semi near-

ring. If M is prime then M has no non-zero zero 

divisors. 

Proof: 

 Let aγb= 0 for a, b in M,γ in Г . Then for any 'x' 

in M, (bγxγa)2 = (bγxγa)(bγxγa) = 

bγxγ(ab)γxγa=0.Now theorem 3.3 demands that 

bγxγa= 0 and this impliesMbγMa= {0}.  

Since Mis prime and Mγb, Mγaare left ideals we 

have that,Mγb= {0} or Mγa= {0}. 

 Since M is left normal, we get either b = 0or a = 

0. 
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