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1. Introduction  
A near ring is considered by Pilz [1] who is the founder for the near-ring 

theory. Our goal is to present the concept for pseudo w-comp-prime ideals, 
pseudo w-comp-2-prime ideals & pseudo w-comp-3-prime ideals for near-rings 
η (not necessarily commutative) & link between them. Also, we explain the 
properties for these concepts. We determined the relationships among these 
concepts & determine the relationships among these concepts & other kinds for 
ideals for a non-symmetric η. we proved that the pseudo w-comp-prime ideals in 
the zero-symmetric weakly commutative η is IFP under a specific condition. 
Furthermore, we proved that the intersection for two pseudo w-comp-prime 
ideals is not pseudo w-comp-prime ideal, while the last is satisfying if the 
required ideals are one contained in the other.  

Here we are listing some preliminary definitions for Algebra that we need.  
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(Pilz[1]) A triple (η,+,.) is said to be near-rings (right - near-rings) when 
(η,+) be group ( no necessarily abelian), (η,.) semi group &             

(   )          , & a near-ring is left if the distribution from the 
left is satisfied so where both left & right distributions satisfies then it is called 
near-ring. 

(Pilz [1]) Let   be normal sub - groups for (η,+) if ɫη ɫ so its right ideal, & 
an ideal is left if  (   )             η      & is said to be an ideal if 
it is both right & left ideal. 

(Pilz[1]) the near-rings η is weakly commutative where     
            . 

(Groenewald [2]) An ideal ɫ for η is called com. prime ideal if     
η        implies that           .  

(Birkenmeier [3, 4]) An ideals ɫ for η be prime where α, β be ideals for 
near-rings η &        , either            .  

(&erson & Smith[4]) A proper ideal ɫ for η is w-prime (w.p.) ideal if A,B 
ideals for a near-ring η implies that        then           .  

(Beddani & Messirdi[5]) A proper ideal ɫ for η be 2-prime (2-p.) ideal if 
whenever     η &      ɫ then either      or     .  

(Groenewald[2]) an ideal ɫ for η named 3-prime(3-p.) ideals when  η    
then           . 

(Bell[6]) A symmetric near-ring is the non-trivial near-ring is if     
       . 

(Babushri, [7]) An ideal   for η have the insertions for factor property (IFP) 
if             then            . 

(Satyanarayana[8]) An element n belongs to η is called an idempotent if 
    . Also n is called to be nilpotent element if            .  

& we can generalized the ps.w- com.p. ideal, ps.w-com.2-p. ideal & ps.w-
com.3-p. ideal for η in other ideals [9] or in algebraic graph[10-13] or 
ciphers[14]  

Properties for ps.w-com. p. ideal with other ideals 
This section define ps.w-com. p. ideal on η with presenting various 

characteristics & relations:  

Definition 1: An ideal   for η is called ps.w-com. p. ideal if         η , 0=    
  then either       or      ,  

Proposition 2: An ideal   * + for a non-zero divisor in η is ps.w-com. p. 
ideal.  

Proof: Let     η ,            
Since  * + then     =0 .  
Since η has no zero divisor then either that   =0 or   =0, then either      

or     . So that   is ps.w-com. p. ideal .   
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Example 3: If η ={0, ,   ,  } a near-rings with two operation (+) & (.) define in 
Table 1. Let   { } be ideal for η. 
 

Table 1 
“ Multiplication & addition table for η ” 

+ 0        . 0       
0 0        0 0 0 0 0 

    0                
      0              
        0            

 
We can see that   { } is ps.w-com. p. ideal.  

Proposition 4: Let   ≠{0} is com.p. ideal for η then is w-p. ideal.  

Proof: Suppose that   is not w- p. ideal.  
There are β, δ ideals            then      & δ      
Since       , there is     &                 . 
So        then      &      ( since      &       ) 
Then   is not com.p. ideal. Contradiction. 
Hence   is w-p. ideal.   

Remark 5: The converse for proposition (4) is not true.  

Example 6: If η ={0, 1, 2, 3, α, γ, ε, δ} near-ring with two operation (+) & (.) 
define in Table 2. Let   1 = {0, ε} &   2 = {0, 2 ε, δ} are ideals for η . 
 

Table 2 
“Multiplication & addition table for η” 

+ 0 1 2 3 α γ ε δ  . 0 1 2 3 α γ ε δ 
0 0 1 2 3 α γ ε δ  0 0 0 0 0 0 0 0 0 
1 1 2 3 0 δ ε α γ  1 0 1 2 3 α γ ε δ 
2 2 3 0 1 γ α δ ε  2 0 2 0 2 0 2 0 2 
3 3 0 1 2 ε δ γ α  3 0 3 2 1 γ α ε δ 
α α δ γ ε 2 0 1 3  α 0 α 2 γ α γ ε δ 
γ γ ε α δ 0 2 3 1  γ 0 γ 2 α γ α ε δ 
ε ε α δ γ 1 3 0 2  ε 0 ε 0 ε 0 ε 0 ε 
δ δ γ ε α 3 1 2 0  δ 0 δ 0 δ 2 2 0 0 

 
The com.p. ideal   2={0,2 ε, δ} is w-p. ideal, while   1={0, ε} is w-p. ideal 

but not com.p. ideal.  

Remark 7: An ideal   { } for a commutative η is com. p. ideal if & only if   is 
w-p. ideal.  
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Proposition 8: Let   * + be an ideal for a non-symmetric η then is com.p. 
ideal if & only if is ps.w- com. p.ideal.  

Proof: Let   a com.p. ideal to prove   is ps.w-com.p ideal.  
        η           the profor in two cases:  

Case 1: If η has zero-divisor. 
So,          &          since   is com.p.ideal then              . 
So,   be ps.w-com. p.ideal.  

Case 2: If η has no-zero divisor 
         then either  =0 or  =0  
If   = 0 then           
So              (non- symmetric η ) 
Then   is ps.w-com. p. ideal.  
Conversely, let   a ps. w-com. p. ideal to prove that   is com.p. ideal. 
Let   is not com.p. ideal &       s.t       therefore      &      

Case 1: If η have zero divisor so          &          
Hence   not ps.w-com.p. ideal (since             ) 
That is contradiction. 
Then   is com.p.ideal.  

Case 2: If η has no-zero divisor  
         then either   = 0 or   = 0, but             (by hypothesis) 
So,   is not ps.w-com. p.ideal. Contradiction. 
Hence   is com. p .ideal. □  

Example 9: In example (3) as  1={0,a} ,  2={0,b} are com.p. ideals if & only if 
they are ps.w-com. p. ideals for a non-symmetric for η has no-zero divisor.  

Definition 10: An ideal   is said ps.w-com. 2-p. ideal if 0= u.v     then either 
                    η    

Proposition 11: If    * + is ps.w-com. p. ideal containing nilpotent or 
idempotent elements for η then is ps.w-com 2-p. ideal.  

Proof: Let     η          ,  
Since   is ps.w-com. p. ideal then     or      if     

Case 1: If a=0 then        , so      

Case 2: If            

Subcase 1: If (a) nilpotent then         & then        
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Subcase 2: If (a) idempotent then        & then      same manner if      
then   is ps.w-com. p.ideal .  

Remark 12: The converse for proposition (11) is not true .  

Example 13: In example (6) as   1={0 ε,}&   2={0,2,ε δ, } are ideals for η. We 
can see that  2 is ps.w-com.p. ideal then it is ps.w-com.2-p.ideal. While  1 is 
ps.w-com. 2-p. ideal but not ps.w-com.p. ideal (since          but      
while        ).  

Proposition 14: The ideal   * + is ps.w-com. 2-p.ideal for a non-symmetric η 
if & only if is ps.w-com. p.ideal whenever containing idempotent or nilpotent 
elements. 

Proof: Suppose that   is not ps.w-com. p. ideal let     η  

Case 1: If N has zero divisor that is         ,          , proved in two 
cases :  

Subcase 1: If a , b idempotent elements that is            since          
  then             .  

So   is not pseudo w-completely 2-prime ideal. Contradiction.  

Subcase 2: If a idempotent element & b nilpotent element such that       
    , that is      ,      since            ,      then             . 

So   is not pseudo w-completely 2-prime ideal. Contradiction. 
Hence   is pseudo w-completely prime ideal. 

Case 2: If N have no-zero divisor that is         &            if     
&     then      but     (by hypothesis) so     but     (by hypothesis), 
that is contradiction. 

Hence   is pseudo w-completely prime ideal.  
Conversely, same as profor case (2) in proposition (11).  

Example 15: In example (2.3) as   1={0, } &   2={0, } are ideals for non-
symmetric η with no zero-divisor. Ideals   1 &   2 are ps.w-com. p. if & only if 
they are ps.w-com.2-p.ideals. 

Proposition 16: Let   * + ideals for non-symmetric η so   be com.p. ideal iff   
is ps. w-com. 2-p. ideal.  

Proof: From propositions (8) & (11).  

Proposition 17: Let   * + be a w-p. ideal for a commutative η then is ps.w-
comp. 2-p.ideal.  
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Proof: From remark (7) & proposition (16).  

Proposition 18: Let   * + be a com.p. ideal for η then is prime ideal.  

Remark 19: The converse for proposition (18) is true if η is non-symmetric.  

Proposition 20: Let   * + is prime ideals for η so is w-p. ideal. 

Proof: Let β & α be an ideals for η such that           since   is prime ideal 
then either     or    . 

Hence   is w-p. ideal.  

Remark 21: The converse for proposition (20) is not true. But it is true if η is 
non-symmetric.  

Example 22: In example (3) the ideals I1={0, } & I2={0, } are prime if & only 
if they are w-p. ideals for a non-symmetric for η. 

Proposition 23: Let   *   + be a prime ideal containing idempotent or 
nilpotent elements for η then is 2-p. ideal. 

Proof: Let     η        , let   &   be an ideals for η such that       & 
         . Then           

Case 1: If         then either       or        since   a prime ideal 
containing nilpotent elements such that either           , then either 
       or        

Case 2: If        . Then either     or    , since   a prime ideal 
containing idempotent elements such that either           ,  then either 
       or        . 

Hence   is 2-p. ideal.  

Remark 24: The converse for proposition (23) is not true.  

Example 25: In example (6) as I1={0,ε } ,I2={0,2,ε, δ}. The prime ideal I2 is 2-
p. ideal while I1 is 2-p. ideal but not a prime ideal.  

Proposition 26: Let   *   + is ideal for non-symmetric η such that     
      η       then   is prime ideal iff is 3-p. ideal. 

Proof: Assume Ṙ,Ṡ ideals for η         , where           so          
  then        

Case 1: If         , we have two states: 
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Subcase 1: If η has zero-divisor         ,         , either           
  ( since   p. ideal) then     or    .  

Subcase 2: If η has non-zero-divisor         , either             
If     then         , so       (since η is non-symmetric then 

   )  
Hence   is 3-prime ideal. 

Case 2: If         , since            η       then         or 
         , so    .  

Then   is 3-p. ideal. 
Conversely, the profor in the same manner .  

Proposition 27: Let   * + ideal for non-symmetric η so   be prime ideal iff is 
ps. w- com. p. ideal.  

Proof: From Proposition (18) , Remark (19) & Proposition (8) the proof 
complete. 

Example 28: In example (3) the ideals are prime if & only if they are ps.w-com. 
p. ideals for a non- symmetric for η . 

Definition 29: An ideal   is ps.w-com. 3-p.ideal if     η     so     or 
              η.  

Proposition 30: Let   * + be a ps.w-com. p. ideal for weakly commutative η 
then is ps.w- com. 3-p. ideal.  

Proof: Assume     η       η    , so       η    ( since η weakly 
commutative near-ring) since           η & η   therefore      , as   is 
ps.w-com. p. ideal then     or     .□  

Remark 31: The converse for proposition (30) is not true. But it is true if η is 
non-symmetric.  

Remark 32: If   * + ideal for non-symmetric η so   be ps.w-com. 3-p. ideal 
iff   is ps.w-com. 2-p. ideal.  

Proof: The proof is satisfied from proposition (30), Remark (31), & proposition 
(14). 

Proposition 33: Let   * + be an ideal for a non-symmetric η then   is 3-p. 
ideal iff is ps.w-com. 3-p. ideal. 

Proof: From propositions (26),(27), (30) & Remark (31) the proof complete.  
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Proposition 34: Let   { } is c-p. ideal for commutative η then is ps. w-com. 
3-p. ideal. 

Proof: Let                  , since   is c-prime ideal then      ,  
Now, if         , so             ,  

Case 1: If a = b = 0 then         then either        or      

Case 2: Since η is commutative so  

Subcase 1: If a=0 ,     then         then       

Subcase 2: If    , b=0 then         then        

Case 3: If         ,         (zero divisor) then either     or     (  
is com.p. ideal) 

Hence   is ps. w-com. 3-p. ideal. 

Proposition 35: Let         are ps.w-com. p. ideals for non-symmetric η with no 
zero-divisor, where       { } , then       is ps. w-com. p. ideal.  

Proof: Since        { } , so from Proposition (2) then        is ps. w-com. 
p. ideal.  

Proposition 36: Let     { }      { } are ps.w-com. p. ideals for η if       
or       then        is ps. w-com. p. ideal.  

Proof: Let                       

Case 1: If       then           so                  since    is ps. w-
com. p. ideal then either          or          

Case 2: If       then           so                 since    is ps. w-
com. p. ideal then either          or          hence        is ps.w-com. p. 
ideal. 

Example 37: If η ={0,1,2,3,4,5,6,7} is near-rings that have two operation(+) & 
(.) define in Tables 3. Let   1={0,2,4,6} &   2={0,2,3,4,6} are ideals for η. 
 

Table 3 
“Multiplication & addition table for η” 

+ 0 1 2 3 4 5 6 7  . 0 1 2 3 4 5 6 7 
0 0 1 2 3 4 5 6 7  0 0 0 0 0 0 0 0 0 
1 1 0 3 2 5 4 7 6  1 0 2 4 2 0 2 4 6 
2 2 3 0 1 6 7 4 5  2 0 4 0 4 0 4 0 4 
3 3 2 1 0 7 6 5 4  3 0 6 4 6 0 6 4 2 

Contd...
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4 4 5 6 7 0 1 2 3  4 0 0 0 0 0 0 0 0 
5 5 4 7 6 1 0 3 2  5 0 2 4 2 0 2 4 6 
6 6 7 4 5 2 3 0 1  6 0 4 0 4 0 4 0 4 
7 7 6 5 4 3 2 1 0  7 0 6 4 6 0 6 4 2 

 
We can see that  1,   2 are ps.w-com. p. ideals where       then       

   is ps.w- com. p. ideal.  

Proposition 38: Let   * + be a ps.w-com. p. ideal for a symmetric weakly 
commutative η. Then for any      ,        implies       .  

Proof: Let              & let     η such that      &     ,so   
                      .□ 

Proposition 39: Let   * + be ps.w-com. p. ideal for a zero-symmetric weakly 
commutative η if η    then   η η        .    

Proof: Since η    , there are two cases: 

Case 1: If η i=0 &  η    then   η η    η  

Case 2: If η     let    η      η      then       (since η   ) since   is 
ps.w-com. p. ideal then       η η     η, so       η    (Proposition 
38) & then η η  η    . Hence   η η   .□ 

Corollary 40: Let   * + be a ps.w-com. p. ideal for zero- symmetric η if η    
  so   be IFP      . 

Proof: Directly from proposition (39).□ 

Example 41: In example (37) as I1={0,2,4,6} an ideal for η . We can see that 
  η η     ,        & for any                    implies        .  

Proposition 42: Let   * + is ps.w-com. p. ideal for zero-symmetric weakly 
commutative η if * +  η    then  η  η . 

Proof: To prove  η  η  , we must prove  η  η  & η   η . 
So let   η ,     η  η      η since  η    (right ideal) then      if 

       then   η  (since η      ) & then  η  η , if         , & since   
is ps. w-com. p. ideal     η          , so         η then       η  
(since η     ) , so  η  η . 

Let   η ,         η       (since η    ) if        then    η 
(since  η    as right ideal) , & then η   η, if        , & since   is ps.w-
com. p. ideal then     η           since η weakly commutative, then 
            , so       η   , then        η (since  η    as right 
ideal) so η   η. & hence  η  η . 
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Conclusion 
We concluded that the ps. w-com. p. ideal has a symmetric relation with 

most other types for ideals in non-symmetric η. In addition, a left proper ideal   
equivalent to a right proper ideal in zero-symmetric weakly commutative η if 
η   .  
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