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Abstract

The aims for this article is to study some important result related to the concept for
pseudo w-completely prime ideal in a near-ring . We determine a relationship between
pseudo w-completely prime ideal with other sorts for ideals in a non-zero symmetric near-
ring M. Also, we give some properties for pseudo w-completely prime ideal & proved some
propositions. We include examples whenever necessary.
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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
N (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 1. we proved that the pseudo w-comp-prime ideals in
the zero-symmetric weakly commutative 1 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 (n,*,.) is said to be near-rings (right - near-rings) when
(n,*) be group ( no necessarily abelian), (1),.) semi group & V a,n,m € n:

(a+n).m =a.m+ n.m, & 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 t be normal sub - groups for (n,+) if <t so its right ideal, &
an ideal is left if a(u + w) —xy €1V y,w € 1, Va € t & is said to be an ideal if
it is both right & left ideal.

(Pilz[1]) the near-rings m is weakly commutative where xyz =
xzy ,V xyz €.

(Groenewald [2]) An ideal t for n is called com. prime ideal if u,v €
n,u.v € timplies thatu € torv e t.

(Birkenmeier [3, 4]) An ideals t for n be prime where a, B be ideals for
near-ringsn & o.§ S 1, eithera Storf ct

(&erson & Smith[4]) A proper ideal t for 1 is w-prime (w.p.) ideal if A,B
ideals for a near-ring 1 implies that @ = AB C tthen A S tor BC t.

(Beddani & Messirdi[5]) A proper ideal t for n be 2-prime (2-p.) ideal if
whenever a,b €1 & a.b € t then either a> €torb? € 1.

(Groenewald[2]) an ideal t for n named 3-prime(3-p.) ideals when xny € 1
thenx €Etory €t

(Bell[6]) A symmetric near-ring is the non-trivial near-ring is if x.0 =
0,vx €.

(Babushri, [7]) An ideal  for n have the insertions for factor property (IFP)
ifu,ve€n 3uv €Etthenufvetvy en.

(Satyanarayana[8]) An element n belongs to n is called an idempotent if
n? = n. Also n is called to be nilpotent element if 3k € Z* 3 n*k = 0.

& we can generalized the ps.w- com.p. ideal, ps.w-com.2-p. ideal & ps.w-
com.3-p. ideal for m 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 n with presenting various
characteristics & relations:

Definition 1: An ideal t for 1 is called ps.w-com. p. ideal if Vy,6 €, 0=y.8 €
t then eithery €Etor § €1,

Proposition 2: An ideal t = {0} for a non-zero divisor in 1 is ps.w-com. p.
ideal.

Proof: Letp,T€n,3 p,TEL

Since = {0} then p.7 =0 .

Since 1 has no zero divisor then either that p =0 or t =0, then either p € 1
or T € 1. So that 1 is ps.w-com. p. ideal .
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Example 3: If n ={0,6, € ,0 } a near-rings with two operation (+) & (.) define in
Table 1. Let = {0} be ideal for n.

Table 1
“ Multiplication & addition table for n ”
+ 0 ) £ g . 0 ) € g
0 0 ) £ o 0 0 0 0 0
) ) 0 o £ ) ) o )
£ £ o 0 ) £ £ £ € £
o o £ ) 0 o o g g

We can see that t = {0} is ps.w-com. p. ideal.
Proposition 4: Let t #{0} is com.p. ideal for 1 then is w-p. ideal.

Proof: Suppose that t is not w- p. ideal.

There are B, dideals> @ # 6 S tthen L 1 &S L 1
Since B6 # @, thereistE B &SES DtsEPS C 1.
Sot.s€tthent€t&s & t(sincefBZ t1& S 1)
Then t is not com.p. ideal. Contradiction.

Hence t is w-p. ideal.

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

Example 6: If n ={0, 1, 2, 3, a, vy, &, 8} near-ring with two operation (+) & (.)
define in Table 2. Lett;= {0, ¢} &1,= {0, 2 ¢, &} are ideals forn .

Table 2
“Multiplication & addition table for n”
+ [0 |1 |2 |3 ]a|y |le |9d .01 |2 |3 |a]|y |e|$
0|01 ]2 |3 |a]|y |&|Dd 0J]0O[0O|JO]O]|JO]O]O]O
1 |1 ]2 (3 |0]0 | |a]y 1 O |1 |23 |oa]|y |g]|0d
2 |2 (3]0 [l |y |la]d s 2 0 [2(0[2]0]2]0]2
3 (3101 |2 ]e |[d ]|y |a 3103 (2|1 |y |al|eg]|d
o |la|d |y |le|[2]0]1]3 o |0 la |2 |y |la]ly |g|d
y |y le|a [d]0 ]2 3 ]|1 Yy O |y [2|]a]|y |a|e |d
e le|la|d |y |1 [3]0]2 e |0 |€ |0 |e |0 | |0 ]|ceg
S |0 |y le|la |3 |1 210 S |08 |08 ]2]2]0]0

The com.p. ideal 1,={0,2 ¢, 8} is w-p. ideal, while t ;={0, &} is w-p. ideal
but not com.p. ideal.

Remark 7: An ideal ¥ # {0} for a commutative 1 is com. p. ideal if & only if t is
w-p. ideal.
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Proposition 8: Let 1 # {0} be an ideal for a non-symmetric 1 then is com.p.
ideal if & only if is ps.w- com. p.ideal.

Proof: Lett a com.p. ideal to prove 1 is ps.w-com.p ideal.
Leta, B €M 3 «o,B € 1, the profor in two cases:

Case 1: If ) has zero-divisor.

So,0 =a.f € t& a# 0, # 0sincetiscom.p.ideal thena € torf € t.
So, t be ps.w-com. p.ideal.

Case 2: If | has no-zero divisor
0 = a. f € t then either a=0 or f=0
Ifa=0then0=0.f€ 1
Soa € 13 B.0 # 0 (non- symmetric 1)
Then 1 is ps.w-com. p. ideal.
Conversely, let t a ps. w-com. p. ideal to prove that t is com.p. ideal.
Let 1 is not com.p. ideal & o, B € N s.ta. Bt € thereforea € 1 & B & 1

Case 1: If n have zero divisorso 0 = a.f € t &a #0&B # 0

Hence 1 not ps.w-com.p. ideal (sincea & 1 & & 1)
That is contradiction.
Then 1 is com.p.ideal.

Case 2: If 1 has no-zero divisor
0=oa.f € ttheneithera=0or f =0,buta & 1 & B & 1 (by hypothesis)
So, 1 is not ps.w-com. p.ideal. Contradiction.
Hence 1 is com. p .ideal. o

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

Definition 10: An ideal 1 is said ps.w-com. 2-p. ideal if 0= u.v € t then either
u?€ torvZetLvuven.

Proposition 11: If t# {0} is ps.w-com. p. ideal containing nilpotent or
idempotent elements for n then is ps.w-com 2-p. ideal.

Proof: Leta,ben> 0=a.bet
Since t is ps.w-com. p. ideal thena €torb €t ifa €t

Case 1: Ifa=0then 02 =0 €t,s0a% €1
Case2:Ifa#0a’=a€t

Subecase 1: If (a) nilpotent then a> = 0 € 1 & then a? € 1
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Subecase 2: If (a) idempotent then a? = a € 1 & then a? € ¥ same manner if b € 1
then t is ps.w-com. p.ideal .

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

Example 13: In example (6) as 1 ,={0 ¢,} & 1,={0,2,¢ 3, } are ideals for . We
can see that 1, 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 6.6 =0 €1t but 6 ¢ 1,
while 82 = 0 € 4).

Proposition 14: The ideal 1 # {0} is ps.w-com. 2-p.ideal for a non-symmetric n
if & only if is ps.w-com. p.ideal whenever containing idempotent or nilpotent
elements.

Proof: Suppose that t is not ps.w-com. p. ideal let a,b €

Case 1: If N has zero divisor thatis 0 =a.b€t,a# 0,b # 0, proved in two
cases :

Subcase 1: If a , b idempotent elements thatis a> = a,b? =bsincea ¢ 1&b ¢
tthena® ¢ 1&b? ¢ 1.

So 1 is not pseudo w-completely 2-prime ideal. Contradiction.

Subcase 2: If a idempotent element & b nilpotent element such that a.b = 0 #
b.a,thatisa? =a,b? =0sincea & t1&b&t,0€t thena®? ¢ 1&b% ¢ 1.
So 1 is not pseudo w-completely 2-prime ideal. Contradiction.
Hence t is pseudo w-completely prime ideal.

Case 2: If N have no-zero divisor thatis0 =a.b€t&a=0orb=0ifa=10
& 0 €t then a € 1 but a € 1 (by hypothesis) so b €1 but b € t (by hypothesis),
that is contradiction.

Hence 1 is pseudo w-completely prime ideal.

Conversely, same as profor case (2) in proposition (11).

Example 15: In example (2.3) as t ={0,6} & t ,={0,¢} are ideals for non-
symmetric 1 with no zero-divisor. Ideals 1| & 1, are ps.w-com. p. if & only if
they are ps.w-com.2-p.ideals.

Proposition 16: Let t = {0} ideals for non-symmetric 1 so * be com.p. ideal ifft
is ps. w-com. 2-p. ideal.

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

Proposition 17: Let t # {0} be a w-p. ideal for a commutative 1 then is ps.w-
comp. 2-p.ideal.
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Proof: From remark (7) & proposition (16).

Proposition 18: Let 1 # {0} be a com.p. ideal for 1 then is prime ideal.

Remark 19: The converse for proposition (18) is true if 1 is non-symmetric.
Proposition 20: Let 1 # {0} is prime ideals for 1 so is w-p. ideal.

Proof: Let B & o be an ideals for 1) such that @ # B .a S 1, since 1 is prime ideal
then either  C tora C 1.

Hence 1 is w-p. ideal.

Remark 21: The converse for proposition (20) is not true. But it is true if 1 is
non-symmetric.

Example 22: In example (3) the ideals I,={0,6} & 1,={0,&} are prime if & only
if they are w-p. ideals for a non-symmetric for 0.

Proposition 23: Let 1= {0,a} be a prime ideal containing idempotent or
nilpotent elements for n) then is 2-p. ideal.

Proof: Let t,p€n 3 t.p €1, let B & 1 be an ideals for n such that .p St &
TeEB,peEpn.Thent.pePB.pct

Case 1: If 0 = 1.p €t then either 0 =t €t or 0 =p €1 since t a prime ideal
containing nilpotent elements such that either f € torpu €1, then either
=0€torp?=0€1t

Case 2: If 0 #t.p €t Then either T€t or p €1, since 1 a prime ideal
containing idempotent elements such that either B S torp €1, then either
?=t€lorp’=pe€e t

Hence t is 2-p. ideal.

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

Example 25: In example (6) as [,={0,& } ,1,={0,2,¢, 6}. The prime ideal I, is 2-
p. ideal while I, is 2-p. ideal but not a prime ideal.

Proposition 26: Let t = {0,a} is ideal for non-symmetric  such that a.x €
1,V x € n&a € tthentis prime ideal iff is 3-p. ideal.

Proof: Assume R,S ideals forn 3 R.S €1, wherea€ R,b€S soa.b€eR.S C
tthena.b €1

Case 1: If 0 = a.b € 1, we have two states:
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Subease 1: If n) has zero-divisor 0 = a.b €1,a# 0,b # 0, either RS tor$ <
t (since t p. ideal) thena € torb € t.

Subcase 2: If 1 has non-zero-divisor 0 = a.b € 1, eithera=00orb =0

Ifa=0then 0.b=0€1, so a=0 €t (since n is non-symmetric then
b # 0)
Hence t is 3-prime ideal.

Case 2: If 0*a.b€ 1, since a.ax€ t VxEn&a€t then aax=0€t or
ax=a€t,soa€et

Then 1 is 3-p. ideal.
Conversely, the profor in the same manner .

Proposition 27: Let t # {0} ideal for non-symmetric n so t 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 form .

Definition 29: An ideal 1 is ps.w-com. 3-p.ideal if 0 =a.n.bStsoa€tor
betvaandb en.

Proposition 30: Lett # {0} be a ps.w-com. p. ideal for weakly commutative 7
then is ps.w- com. 3-p. ideal.

Proof: Assume a,b€n 3 0 =a.n.bct so0=ab.nCc1t(since n weakly
commutative near-ring) since 0.a = 0 Va € n & n# @ therefore a.b = 0, as t is
ps.w-com. p. ideal thena €torb € 1.0

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

Remark 32: If 1 = {0} ideal for non-symmetric 1 so 1 be ps.w-com. 3-p. ideal
iff t is ps.w-com. 2-p. ideal.

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

Proposition 33: Let t # {0} be an ideal for a non-symmetric n then t 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 t = {0} is c-p. ideal for commutative n then is ps. w-com.
3-p. ideal.

Proof: Leta,b€n 3 0 =a.n.b S 1 since tis c-prime ideal then a.b € 1,
Now, if 0 =a.b€t,so0 =a.b=a.n.b,

Case 1: Ifa=b=0then 0.0 = 0 € tthen eithera=0€torb €t
Case 2: Since 1 is commutative so

Subcase 1: Ifa=0,b +# 0then0.b=0€tthena=0€1
Subcase 2: Ifa +# 0,b=0thena.0 =0 €tthenb =0 €t

Case 3: [fa# 0,b# 0, a.b =0 €1 (zero divisor) then eithera €t orb €1 (1
is com.p. ideal)

Hence 1t is ps. w-com. 3-p. ideal.

Proposition 35: Let t; & 1, are ps.w-com. p. ideals for non-symmetric n with no
zero-divisor, where ; N1, = {0} , thent; N 1, is ps. w-com. p. ideal.

Proof: Since 1; nt, = {0} , so from Proposition (2) then t; N1, is ps. w-com.
p. ideal.

Proposition 36: Let I; # {0} & I, # {0} are ps.w-com. p. ideals for nift; C 1,
ort, €1 thent Nt, is ps. w-com. p. ideal.

Proof: Leta,ben 3 0=a.bet nt,

Case1:Ift; €1, thenty Nt, =% so0=a.bel;, =t Nt, sincet, is ps. w-
com. p. ideal then eithera €, N1, orbet; Nt,

Case 2: If1, €1, thent N1, =1, s0o0=a.bet, =1 Nt, since 1, is ps. w-
com. p. ideal then eithera €, Nt, orb €1, N1, hencet; Nt, is ps.w-com. p.
ideal.

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

Table 3
“Multiplication & addition table for n”
+ 0|1 |23 (|4]|5]6]|7 .o 1 2 (3 [4]5]6]7
0J]O0O |1 ]2 |3 ]4]|5]|6]7 0(0[O0O]O]O]O]O]O]O
1 |1 [0 |3 |2 |5[4]|7]6 1 [0 [2 ][4 [2]0]2]4]6
2 |2 (3|01 |67 4|5 2 10[4(0[4]0]4]014
313121 ]0]7]6]5 14 31064 [6]0]6[4]2

Contd...
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We can see that 1,1 , are ps.w-com. p. ideals where t; € 1, thent; N1, =
1, is ps.w- com. p. ideal.

Proposition 38: Let 1 = {0} be a ps.w-com. p. ideal for a symmetric weakly
commutative 1. Then for any o, u € 1, 0 = ap € t implies 0 = pa € t.

Proof: Let ap =0V o, p €1 & let p, T €1 such that ap = a & p = T,sopa =
THpa = Tppa = tpap = tp0 =0 € t.o

Proposition 39: Let 1 # {0} be ps.w-com. p. ideal for a zero-symmetric weakly
commutative nifni Ctthen 0 =nin € tvie.t

Proof: Since ni C 1, there are two cases:
Case 1: Ifni=0 & in € tthen 0 = nin = 0 S nt

Case 2: If ni# 0 let ai €ni,Va €n,i € t then ai € t (since ni S 1) since t is
ps.w-com. p. ideal then 0 = aix € nin, Vx € n, so 0 = axi € ni € 1 (Proposition
38) & thennin € ni € t. Hence 0 = nin € .o

Corollary 40: Let t # {0} be a ps.w-com. p. ideal for zero- symmetric n if n i €
tsotbe IFPVi€t

Proof: Directly from proposition (39).0

Example 41: In example (37) as 1;={0,2,4,6} an ideal for 1 . We can see that
0=ninct ,viet &foranya,b€t,,if0=ab et implies0 =ba €1,.

Proposition 42: Let t # {0} is ps.w-com. p. ideal for zero-symmetric weakly
commutative 1 if {0} # nl S 1 then In = nt.

Proof: To prove tn = nt, we must provetn Snt &nt < .

Soleta€mn,i€ I S nt>iae€ i since In € 1 (right ideal) then ia € t if
ia=0€tthen 0 eEnt(sincent<S 1) & thentn S nt, ifia+0€ 1, & since t
is ps. w-com. p. ideal 3 x € 3 0 = iax € 1, so 0 = iax € 1n then 0 = jax € nt
(sincent < t),som S nt.

Leta€en,i€t daientai€t (sincentctifai=0€tthen 0 €y
(since I S 1 as right ideal) , & then nt S 1n, if ai # 0 € 1, & since t is ps.w-
com. p. ideal then 3x €1 3 0 = aix € t since n weakly commutative, then
O=aix=axi€t, so 0 =axi €nt, then 0 = axi € I (since tn St as right
ideal) so nt € 1. & hence I = nt.
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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 1. In addition, a left proper ideal 1
equivalent to a right proper ideal in zero-symmetric weakly commutative 7 if
ncl
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