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Abstract  

     In this paper ,we introduce the notions          

3- prime ideal  with respect to an element 

x denoted by  (x-3-prime ideal )  of  a near 

ring  and  the 3-prime ideal  near ring with 

respect to an element x denoted by  (x-3-

prime ideal near ring  )   ,and we studied 

the image and inverse image of x-3-prime 

ideal under epimomorphism and the   

direct product  of        x-3-prime ideal   of 

near ring . 

Key word  

  Near ring ,ideal of near ring ,3-prime 

ideal, completely prime ideal ,completely 

semi prime ideal with respect  to an 

element x of N , direct  near ring the 

union and intersection ideals . 

 

Introduction  

    We will refer that  all near rings and 

ideals  in this paper are left . In 1989 the 

notion of completely semi prime ideal (C.S.P.I) 

was introduced by P.DHeena [8].In 1988 the 

notion of    near ring N was introduced by   

N.J Groenewald [7]and in this year he 

introduced the notion 3-prime ideal of  a  

 

 

 

 

 

 

near ring   .In 2011 H.Hadi and Showq M. 

they introduced  notions of  completely semi 

prime ideal with respect to an element x of a 

near ring  and the completely semi prime  

ideals with respect to an element  near ring (x-

C.S.P.I near ring )  [4] . They established many 

results and obtained many correspondents 

between (C.S.P.I) and (x-C.S.P.I) of a near ring .  

The purpose of this paper is as mention in the 

abstract . 

1.Preliminaries  

  In this section we give some concepts 

that we need  in  second  section . 

 Definition  (1.1) [2] 

       A  left near ring is a set N together 

with two binary operations “+” and ”.” 

such that  

a. (N,+) is a group (not necessarily abelian  

b. (N, .) is a semigroup. 

c. (n1 + n2) . n3 = n1 . n3 + n2 . n3 

For N,  ,n ,n ,n all 321   
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Definition   (1.2) [2]: 

      Let N be a near ring. A normal 

subgroup I of (N,+) is called a left   ideal 

of N if 

 

  , I  i allfor  and N n n,  .2

I.  I.N 1

1 


 

 

Definition   (1.3) [6]: 

  An ideal I of near ring N is called  a 3-

prime ideal  for all a,b  N , IbNa ..  

implies IbIa  . 

Definition  (1.4)[7] 

   Let I be an ideal of a   near ring N. Then  I 

is called a  completely  prime ideal  of N  if    

,  , . y  I  implies  x I or y I  x y N x    

, denoted by C.P.I of  N . 

Definition  (1.5 )   [ 5]    

      Let( N1,+,.) and 2( N   ,+ ,. )  be two 

near rings. The mapping f : N1 →N2 is 

called a near ring homomorphism if for all 

m, n N1 

f(m+ n) = f(m) + f(n)  and  f(m. n) = f(m) .

f(n). 

Theorem (1.6)   [ 4]   

 Let 1 2: ( , ,.) ( , ,. )f N N     be a near ring 

homomorphism   

(1) If I is an ideal of a near ring N1 , 

then f(I)  is an ideal of a near ring 

N2. 

      (2) If J is an ideal of a near ring N2 , 

then                                                f-1
(J)  is 

an  ideal of  the near ring N1 

theorem (1.7)[6] 

Let 
Jj

j
I







 be a family of ideals of a 

near ring N ,then  

(1)  
j

I
Jj




  is an ideal of N. 

(2)  if 
Jj

j
I







 is a chain of ideals of anear 

ring N, then 
j

I
Jj




  is an ideal of N. 

Definition  (1.8)  [8 ]   

       Let Jj{Nj  be a family of near rings , 

J  is  an index  set and  

  

{( ) : ,  all j J}j j j j

j J

N x x N for


  

  be the directed product of Nj with the 

component wise defined operations ‘+’ 

and ‘.’,  is called the direct product near 

ring of the near  rings Nj . 

Definition  (1. 9(  [ 1  ]    

    If I1 and  I2  are ideals of a near ring N 

,then  

 : ,
1 2 1 2 1 1 2 2

I I i i i I i I     .  

Definition  (1. 10(  [ 8  ]    

    A near ring N  is called  Integral domain 

if N has no zero divisions.  
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Definition  (1. 11(  [ 8  ]    

The factor near ring N/I  is defined as in 

case of ring . 

Definition  (1. 12(  [ 3  ]    

    let N be a near ring  and Nx , I is 

called  completely semi prime ideal  with 

respect to the element x denoted by (x-

C.S.P.I)   or( x- completely semi prime 

ideal )of N  if  for all 

  Iy  implies  I y  xif, 2 Ny  

2.  The main Results 

     This section is devoted to study 3-

prime ideal  with respect to an element of 

a near ring ,and     x-3-prime ideal  near 

ring .  

   Definition (2.1) 

     An ideal I of near ring  N is called     3-

prime ideal with respect to an element  of 

near ring denoted by (x-3-prime ideal )  if 

for all Nba ,  

IbxIaxIbNax  ..)...(  . 

Example(2.2)   

  Considers the set N={ 0,a,b,c} be a  near 

ring with addition and multiplication  

defined by the following tables    

 

 

 

+ 0 a  b  c   . 0 a b c 

0 0 a b c 0 0 a 0 a 

a a 0 c b a 0 a a 0 

b b c 0 a b 0 a b c 

c c b a 0 3 0 a c b 

Let I={0,a} be a  c-3-prime ideal since 

IbcIacIbNac  ..)...( . 

 

 Proposition (2.3)  

         Let  
JjjI


 be a family of x- 3-prime 

ideal  of  a near ring N for all Jj , 

Nx  .Then     
Jj

jI


is  a      x- 3-prime 

ideal  of N . 

Proof  

  Let N ba,x,   
Jj

jI


 be an ideal [1.7] 

since 
j

I  is  x- 3-prime ideal  of N,


j

I , N
j

I  .let 

 ...
j

I

Jj

bNax 



  

Jj,     
j

 ...  IbNax ,since jI  is x- 3-

prime ideal  . .
j

Ibx
j

Iax   

 . .
j

Ibx
j

Iax
JjJj




 implies  


Jj

j
I


is an  x- 3-prime ideal of N.  
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Proposition (2.3) 

     Let   JjjI }{  be a  chain  of  a  x-3-

Prime ideals  of a  near ring N ,then    


Jj

jI


is  x-3-Prime ideal of N  where  

j J . 

Proof  

  Let  JjjI }{ be a  chain of  x-3-Prime 

ideal  of near ring  . 
Jj

jI


  is  an ideal of 

N [1.7]  Now let 
Jj

jIbNax


...  ,

j
IbNax ... Jj  since jI  is x-3-

prime ideal  . .
j

Ibx
j

Iax   

  . .
j

I

Jj

bx
j

I

Jj

ax 







  

j
I

Jj




  is an  x- 3-prime ideal  of N. 

 

Remark (2.4) 

   If 1I  and 2I  be two x- 3-prime ideals of 

near ring such that 1221  and IIII   , 

then  21 II   of N may be not      x- 3-

prime ideal  . 

 

Example (2.5)  

    considers the set N={ 0,a,b,c} be a  near 

ring with addition and multiplication  

defined by the following tables    

 

+ 0  a  b  c   . 0 a b c 

0 0 a b c 0 0 0 0 0 

a a 0 c b a 0 a b c 

b b c 0 a b 0 0 0 0 

c c b a 0 3 0 a b c 

 

Let  1I ={0,a} and 2I ={0,b}  are b-3-prime 

ideal  since  

1
... IbNab        

 
1

. 
1

. IbbIab   

  
2

... IbNab      

2
. 

2
. IbbIab   

but  21 II  ={0,a,b} is not an ideal of 

near ring N.  

Remark (2.6) 

If I1 and I2 be two x-3-prime ideal of near 

ring N, then I1 . I2 of N may be not    x-3-

prime ideal of N.  

Example (2.7) 

    considers the near ring  N={ 0,a,b,c} 

with addition and multiplication  defined 

by the following tables    

+ 0  a  b  c   . 0 a b c 

0 0 a b c 0 0 0 0 0 

a a 0 c b a 0 a 0 a 

b b c 0 a b 0 0 b b 

c c b a 0 c 0 a b c 
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Let  1I ={0,a} and 2I ={0,b}  are c-3-prime 

ideal   of N ,but I1.I2={0}  is not     c -3-

prime ideal   of N  since 

2
.

1
}0{... IIaNbc   but 

 
2

.
1

. 
2

.
1

. IIacIIbc   

 

Definition (2.8) 

      The  near ring N is  called  3- prime 

ideal  near ring with respect to an element 

x  denoted by (x-3-Prime ideal  near ring ),  

if every ideal of a near ring N  is an   x- 3- 

prime ideal   of  N ,where Nx . 

Example (2.9) 

    Consider  the near ring  N={ 0,a,b,c} 

with addition and multiplication  defined 

by the following tables    

+ 0  a  b  c   . 0 a b c 

0 0 a b c 0 0 0 0 0 

a a 0 c b a 0 a b c 

b b c 0 a b 0 a b c 

c c b a 0 3 0 a b c 

N is  c-3- prime ideal near ring  since all 

ideals of N ,I1={0} and I2=N are c-3- prime 

ideal  . 

Lemma (2.10) 

   If N is a near  integral domain , then {0}  

is      x -3-prime ideal   of N,for all 

}.0{Nx  

 

Proposition (2.11) 

    Let N be a near ring with multiplicative 

identity e  , then I  is  e  - 3-prime ideal of 

near ring   N  if and only if  I is a   3-prime 

ideal of N. 

Proof :   

 Let Nzy,   , e   is the identity 

IzNye  ...  implies that   IzNy ..

. since I is 3-prime ideal of  N then   

IzIy     implies 

IzeIye  . .   therefor I is e  - 3-

prime ideal of N. 

  

Let Nzy,   and I is  e  -3-prime ideal of    

N.Let  IzNy .. ,  since 

I is    e  - 3-prime ideal of N 

IzeIye  . .  implies  

IzIy   
 
,since e   the identity of 

N   I is 3-prime ideal of  N. 

Remark (2.12) 

  Not all x- I is 3-prime ideal of a near ring 

are C.P.I  of N. 

Example (2.13)  

    considers the near ring  N={ 0,1,2,3} be 

a  near ring with addition and 

multiplication  defined by the following 

tables   : 

 

IzNye  ...
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+ 0  1  2  3   . 0 1 2 3 

0 0 1 2 3 0 0 0 0 0 

1 1 0 3 2 1 0 1 2 3 

2 2 3 0 1 2 0 0 0 0 

3 3 2 1 0 3 0 1 2 3 

 

Let  1I ={0,1}  be 2-3-prime ideal  of N .I is 

not C.P.I  of N, since 

I3 I2but   I02.3  . 

Remark (2. 14) 

  In general not all x-3-prime ideal  are 3-

prime ideal .  

Example (2.15)  

    Consider  the near ring  N in example 

(2.13)  let I ={0,1}  be 2-3- prime ideal  

but I  is not 3-prime ideal of N , since 

IN 3..2 but I3 I2  .  

Remark (2. 16) 

  In general not all x-3-prime ideal  are 

x.C.S.P.I  of N . 

  

Example (2.17)  

Consider  the near ring  N in example (2.5)  

let I ={0,a}  be c-3- prime ideal  but I  is 

not a- C.S.P.I  of N , since Iobc 2.   

but Ib . 

Theorem (2.18) 

    Let (N1,+,.) and   ).,, N ( 2
 be two 

near rings , :
1 2

f N N   be an  

epimomorphism  and I  be    x- 3-prime 

ideal  of N1 .Then f(I ) is   f(x)- 3-prime ideal  

of N2  . 

Proof  

   Let I be - 3-prime ideal  of N1  f(I) be an 

ideal of N2 by using theorem [1.6] 

Let 2Nzy,c,   , 1N ba,    such that 

2N zf(b)c,f(x)y,f(a)  ,hence  

)()(.).(.)( 2 IfbfNafxf   since f be 

an epimomorphism )()...( 1 IfbNaxf   

since I is x- 3-prime ideal  of N1       

  IbNax ... 1  

 )()(.) (  )()(.) (

  )(). (  )(). (

.     .

IfbfxfIfafxf

IfbxfIfaxf

IbxIax







f(x) is f(x)- 3-prime ideal  of N2  . 

Theorem  (2.19)  

    Let (N1,+,.) and ).,, N2 (   be two near 

rings, and :
1 2

f N N be 

epiomomorphism  and J   be a f(x)- 3-

prime ideal  of  N2   . Then f-1(J) is   a   x-3-

prime ideal of N1 , where y= f(x) , 

1(ker )f f I  . 

Proof 

  Let 1N  ba,x,  , f-1 (J) is an ideal by 

using theorem [1.6] , 

 

JbfNafxf

JbNax

JfbNax

f







)(.
2

.)(.) (

).
1

..

 )(1.
1

..

(  



Journal of Kufa for Mathematics and Computer     
          

                Vol.2, no.2, Dec,2014,pp 41-48 

 

47 
 

since J is f(x)- 3-prime ideal  of  N2   

JbxfJaxf

JbfxfJafxf





). ( ). (

)(.) (  )(.) (
 

)(1. )(1. JfbxJfax   

  f-1(J) is   a   x-3-prime ideal of N1. 

 

Proposition (2.20) 

   If N is non zero near ring then I is 0-3-

prime ideal of N.  

 

Theorem  (2.21) 

       Let  j j J
N


 be  a family  of a near 

rings, x N
j j
 and Ij be  xj- 3-prime 

ideal  of  Nj for all j J  .Then j
i J

I


  is ( 

xj)- 3-prime ideal of the direct product 

near ring  j
i J

N


  . 

Proof  

   Let 



Jj

jjjj Nxba )(),(),( ,and 


Jj

jI  is an ideal of 
Jj

jN by using 

definition (1.9) such that  





Jj

jj

Jj

jjj IbNax .).().).((  for all 

j J  

jjjjj IbNax ....    since Ij is xj - 3-prime 

ideal  of  Nj for all j J , 

j

Jj

jjj

Jj

jj

j

Jj

jjj

Jj

jj

jjjjjj

IbxIax

IbxIax

IbxIax















)).((   )).((

).(   ).(

Jj  ,      .   .  

 

 j
i J

I


  is ( xj)- 3-prime ideal of the 

direct product near ring  
j

i J

N


  . 

Theorem (2.22) 

      Let I be an ideal of the x- 3-prime ideal   

near ring N .Then the factor near ring 

I
N  is       x+I - 3-prime ideal near ring . 

proof  

  The natural homomorphism 

I
NN: nat I  which is defined by                

natI (x) =x+I , for all Nx ,is an  

epimomorphism .Now let J be an ideal of 

the factor near ring 
I

N  .Then by 

theorem (1.6) we have )(
1

JnatI


is an 

ideal of the near ring N. )(1 JnatI

 is   a 

x-3-prime ideal of N  [since N is x-3-prime 

ideal near ring .By theorem (2-18) we 

have JJnatnat I  ))(( 1 is  

natI (x) -3-prime ideal of  
I

N J is  x+I –

3-prime ideal of  factor near ring .Then 

I
N  is x+I - 3-prime ideal near ring . 
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 الخلاصة:

 prime-3قدمنا في هذا البحث مفهومي المثالية    

ideal   بالنسبة لعنصر ما في الحلقة القريبةN  والتي

ضا ـــ(, وايx-3-prime idealز لها بالرمز )ــــيرم

   prime ideal-3ة المثاليات  القريبة  ـــــلقــــح

-x-3)والتي يرمز لها بالرمز  N بالنسبة لعنصر ما في 

prime ideal near ring  )   ور ــ. كما ودرسنا الص

حت ت  ة ــــورة للمثاليـــــوس الصــــرة ومعكـــــالمباش

التشاكل   الشامل  كما وأعطينا بعض الخواص التي 

  تتعلق بهذه المثالية .
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