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Abstract
In this paper 3-soft prime ideals and 3- soft prime ideal near ring are defined and their basic
algebraic characterization are studied. Also we identified some related properties of this soft
substructures.
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1. Introduction

The concept of soft set was submitted via Molodtsov to deal with the uncertainties. Since then
many studies are exploring the generalizations of the notion of soft set. The algebraic structure of
set theories dealing with uncertainties has also been studied by some researchers. They act the
notion of the soft and derived its some basic properties. This search is organized as follows. In the
preliminaries, we give the concept of 3-soft prime ideals and 3- soft prime ideal near ring. In
section three, we introduce the definition of 3-soft prime ideals and give some fundamental
properties of them.

2. Preliminaries
In this part we view some basic definitions and preliminaries lemmas of near ring 3-prime ideal
and soft near rings:

Definition (2.1)[1]

A right near-ring, we shall mean an algebraic system (N,+,.) , where
1) (N, +) forms a group (not necessarily abelian)

2) (N, .) forms a semi-group and

3)a+b).c=a.c+b.c forall a,b,ceN

Definition(2.2) [1]
Let N be a near ring, A normal subgroup | of (N,+) is called a right ideal of N if

)Ncl
2) n(s+i)i—ns forall iel

Definition(2.3)[2]

An ideal | of anearring N iscalled a 3-prime ideal if a.N.b < I implies
acl orbel foralla,beN .
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Definition (2.4) [3]

Let(N, +,.)and (M, +',.") be two near rings. The mapping F : N —M is called a near ring

homomorphism if F(ni+ ny) = F(ny) +'F(ny) and F(ny. ny) = F(ny) . F(ny) forallny,n, e N.

Theorem (2.5) [3]

Let F:(N,+,.) —(M,+",.) is homomorphism

1) If I is ideal of a near ring N then f(l) is ideal of a near ring M .

2) If Jis ideal of a near ring M then f*(J) is ideal of a near ring N .

theorem (2.6) [2

Let {I,},., be afamily of ideals of a near ring N ,then

1) N1, isanideal of N

jed

(2) if {1,},., isachain, then U I; is an ideal of N.

jed

Definition (2.7) [4]

Let{N,},., be a family of near rings, iis an index setand l_INi ={(x;):x, N} foralliel be

iel

iel
the directed product of N, with the component wise defined operations ‘+” and °.’, is called the

direct product near ring of the near rings N, .

Definition (2. 8) [5]

If Iy and I, are ideals of anear ring N ,then 1.1, ={i.i, :i, l,,i, € 1,}

Definition (2.9) [5]

If Iy and I, are ideals of anear ring N ;then I, v 1, ={i,vi,:i, el i, €l,}.

Definition (2. 10) [4]

The factor near ring N/I is defined as in case of aring .

Definition(2.11)[6]
Let U be an initial universe set, E be a set of parameters, P(U) be the power
set of U and Ac E, A pair (F,A) is called a soft set over U, where F is a
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mapping F:A—PU).

Definition(2.12) [7] For a soft set (F, A) the set Supp(F, A) ={x e A: F(X) = J}is
called the support of the soft set (F,A). If Supp(F, A) = Jthen the soft set (F, A) is
called non-null.

Definition(2.13) [9]

The v -union of two soft sets (F, A) and (G, B) is defined as the soft set (H,C) = (F, A) v (G, B)
over U, whereC = Ax B and H(a,b) = F(a) v G(b) forall(a,b) e AxB.

Definition (1.14)[8]

The intersection of two soft sets (F,A) and (G,B) over a common universe set U is the soft set
(H,C), where C = AN B, and for all x € C, H(x) = F(x) or G(x), (as both are the same set). We write
(F,A) N (G,B) =(H,C).

Definition (2.15)[9]

Let (F,A) and (G,B) be two soft sets over a common universe U. The extended intersection of (F,A)
and (G,B) is defined to be the soft

set (H,C), where C=AUB and forall xeC

F(x) if xeA/B
H(x)= G(x) if xeB/A
F(x)NG(x) if xe ANB
This relation is denoted by (F,A) N, (G,B)=(H,C)

Definition (2.16) [9]

The union or extended union of two fuzzy soft sets (F,A) and (G,B) over a common universe U is
the fuzzy soft set (H,C), where C=AUBand for all xeC

F(x) if xe AlB
H(x) = G(x) if xeB/A
F(x)vG(x) if xeANB

We write (F,A) U, (G,B)=(H,C)
3. 3-soft prime ideal of soft near ring

In this section, we will introduce a new notion called 3-soft prime ideal of soft near ring (F,A),
3- soft prime near ring and study some properties of this.

Definition (3.1)
Let (F,A) be a soft near-ring over N. A non-null soft set (G, 1) over N is called a 3-soft prime ideal
of soft near ring (F,A) if it satisfies:

1) IcA

2) F(xny)cG implies F(x)cG or F(y) <G forall ne Nandx,y € Supp(F,A).

Definition (3.2)

Let (F,A) be a non-null soft set over a near ring N. Then (F,A) is called a 3- soft prime near ring
over R if F(x) is 3- soft prime ideal of N for all x € Supp(F,A).
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Example(3.3)

Let us Considers the set Zs={ 0,1,2,3,4} be a near ring with addition and multiplication defined by
the following tables

+ 0 1 2 3 4 . 0 1 2 3 4
0 0 1 2 3 4 0 0 0 0 0 0
1 1 2 3 4 0 1 1 2 1 2 1
2 2 3 4 0 1 2 2 0 2 0 2
3 3 2 0 1 2 3 3 2 1 0 4
4 4 0 1 2 3 4 4 0 3 2 1

Let (F,A) be a soft set over Zs ,where A= Zs and F:A — P(Zs) is defined by
F(x)={y eZg:x.y €{0,2}} forall x eA ,then F(0)=F(2)= Zsand F(1)=F(3)=F(4) ={0,1,3} are sub
near ring over Zs .

Hence (F,A) be a soft near ring over Zs.

Let (G,I) be a soft set over Zs where G:I — P(Z3) is defined by G (x) ={y €Z3:x.y €{0,2}} forall

X €A

Theorem (3.4)
Let (Gy, 11) and (G, 1) be 3- soft prime ideal of a soft near-ring (F,A) over a near-ring N. Then the
soft set (G,,1,)N, (G,,1,)is a 3- soft prime ideal of (F,A) .

Proof :
Assume that (G, 1,)N, (G,,1,)=(G,I) where 1,Ul, =1

G,(x) ifxel/l,
G(x)= G,(x) ifxel,/l;

G, (X)NG,(x) ifxel NI,

Since l; c Aand I; c A, itis obvious that | < A.
Suppose that for alln € N and x, y € Supp(F,A)
Let F(xn.y)cG, If xn.yc |, then F(xn.y) =G,
, If xnyc 1, then F(xny) cG,, And If xn.yc I, NI, then F(xny) =G, NG,
assumption, we deduce that the nonempty sets G1(x) and G2(x) are both 3- soft prime ideal of F(x).
It follows that G,(x)NG,(x)for all x e Supp(F,A).
Therefore extended intersection of a 3- soft prime ideal is a 3- soft prime ideal of (F,A) .

Theorem (3.5)
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Let (Gy, 11) and (G, I,) be 3- soft prime ideal of a soft near-ring (F,A) over a near-ring N. Then the
soft set (G,, I,) U, (G,, I,)is a 3- soft prime ideal of (F,A) .

Proof :
Assume that (G,, 1) U, (G,,1,) = (G, ) where 1,Ul, =1

G, (x) ifxel/l,
G(x)= G,(x) ifxel,/l,

G (X)VvG,(x) ifxel NI,

Sincel; < Aand I, c A, itisobvious that | ¢ A.
Suppose that for alln e N and x, y € Supp(F,A)
Let F(xny)cG, If xnycl, then F(xny)cG,
,If xnyc, then F(xny) cG,, And If xnyc I, NI, then F(xny) =G, vG,
assumption, we deduce that the nonempty sets G1(x) and G2(x) are both 3- soft prime ideal of F(x).
It follows that G, (x) v G, (x)for all x € Supp(F,A).
Therefore extended union of a 3- soft prime ideal is a 3- soft prime ideal of (F,A) .

Theorem (3.6)

Let(G;,1,);., be afamily 3-soft prime ideal of soft near rings (F,A, ), over {N;},., forall
iel .Then [T(G;,I;) is 3-soft prime ideal of the direct product soft near rings[ ] (F; , A, );, over
iel iel

TIN: .

iel

Proof:

Let (), (bj).(x;)e] [N .and J]1; isa3- prime ideal of soft near rings [ [A; over [ [N;

iel iel iel iel

Suppose (G;,1,),., be 3-soft prime ideal of soft near rings (F, ,A, ), foralliel

— F (g Xj bj ) =G foralliel implies F (8 )<G; or F (b ) <G; forall iel

—> H':' (ai Xij 'bi )gHGl Implles H':' (ai )QHGI or l_[Fl (bi )gHG, forall iel

iel iel iel iel iel iel

— [1(G;.1;) is 3-soft prime ideal of the direct product soft near rings[T(F; ,A; );, over [TNi

iel iel

iel
Theorem (3.7)
Let(N, +,.)and (M, +,.) betwo nearrings, f :N —M is epimomorphism

1) If(G ,1) is 3-soft prime ideal of a soft near ring (A,F) over N  then (f(G),f(l)) is 3-soft prime

ideal of a soft near ring (B,g) over M .
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2) If(G, J) is 3-soft prime ideal of a soft near ring (B,g) over M then (f(G),f*(J)) is 3-soft prime

ideal of a soft near ring (A,F) over N.
Proof:

1) Let(G,I)is 3-soft prime ideal of a soft near ring (A,F) over N by using theorem (1.5)

Let gix.my)cf (G) forall x,myye M ,3a,b,ne N such that
f(@=x,f(n)=m, f(b)=y:x,;myeM Since f bean epimomorphism

—g(f(a).' f(n) f (b)) < f(G)——g(f(anb)c f(G)
— F((anb))cG

impliesF(a) =G Or F(a)cG

—f(F@)cf G)orf (F(b))=f G)
—g@cf@G)orgb)cf G)

then (f(G),f(l)) is 3-soft prime ideal of a soft near ring (B,g) over M
2) If(G, J) is 3-soft prime ideal of a soft near ring (B,g) over M and let F(x.n.y)cf 1(@G)

forall x,n,y eN Ja=f1x),n=f1m),b=f1(y) eN

—F@E t@f Fm)f o)t E)

—F(@f Y@amb)cf 1G)

—g@mb)cG

—F@)cf 1G)orFb)cf G)

impliesg(@) =G org(b)cG

-t @)t G orf Hgb)cf G)

then (F}(G),f*(J)) is 3-soft prime ideal of a soft near ring (A,F) over N .
Proposition (3.8)

Let (F,A) be a 3-soft prime ideal near ring over N then I is 3-soft prime ideal of (F,A).
Theorem (3.9)

Let( G,I) be a 3-soft prime ideal of a soft near ring (F,A) over N ,Then the factor soft near ring
F/ is 3- i N
/G is 3-soft near ring over % .
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Proof:

The natural homomorphism nat; : F — %which is defined by natg (F(X)=F(x)NG forall

x € N ,is an epimomorphism .

Let( K,J) be a soft ideal of the factor soft near ring (F/G,A/l) .

Then by theorem (3.4) we have natG’l(( K,J))is a soft ideal of the soft near ring (F,A) over
N= nat;'((K,J))is a 3-soft prime ideal of the soft near ring (F,A) over N [since (F,A) is a 3-

soft prime ideal near ring over N].

By theorem(3.4) we have nat, (nat;"((K,J))) = (K,J) is a 3-soft prime ideal of soft near

ring(F/G,All) over ’\%: (K,J) is a 3-soft prime ideal of soft near ring (F/G, A/ l)over
N

Vi

Then % is a 3-soft prime near ring over ’\%
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