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On 3-prime fuzzy ideal with respect to an element of a near ring
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Abstract

This paper introduces the notions of a 3-prime fuzzy ideal with respect to an element of a
near ring N, denoted by (x-3-P-F-1) and we give some properties and example and we studied the
image and inverse image of (x-3-P-F-1) under epimomorphism .
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Introduced

We will refer that all near rings and ideal in this paper are left .In 1905 ,L.E Dickson began
the study of a near ring and later in 1930 ,Wieland has investigated it .Furth material about a
near ring can be found [1].In 1965,L.A.Zadeh introduced the concept of fuzzy subset [5] .In 1982
W.Liu introduced the notion of a fuzzy ideal of near ring [8] .In 1991,N.J. Groenewal introduce
the notion 3- Prime ideal of near ring [3].In 2013 Showq M. introduced the notion x-3-Prime ideal
of a near ring [4] . The purpose of this paper is as mention in the abstract.
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1. Preliminaries
In this section we give some basic concepts that we need in the second section. In this section we
will give some Definitions and theorem that we will need in our paper .
Definition (1.1)[1]
Aleft near ring is a set N together with two binary operations."+","." Such that
(1)(N,+) is a group (not necessarity abelian )
(2)(N,.) is a semi group
(3)n,.(n, +n;) =n,.n, +n.n,,¥n,,n,,n, € N.

Definition (1.2)[2]

Let (N,+,.) be a near ring .A normal sub group I of (N,+) is called a left ideal of N if
(1) NI < I

(2) vn,neN andiel, n.(n,+i)—nn, el.

Definition (1.3)[3]
An ideal I of a near ring N is called 3-Prime ideal if forall a,be N,aNbcl »>aeclvbel

Definition (1.4)[4]
An ideal I of near ring N is called 3-prime ideal with respect to an element of a near ring denoted
by (x-3-prime ideal ) if forall a,be N,x.(a.Nb)c |l > xaelvxbel.
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Theorem (1.5)[4]
Let (Nj,+.)and (N,,+,.") be two near ring, f:N, — N,be epimomorphism and | be
x-3-prime ideal of N;. Then f(l) is f(x)-3-prime ideal of N,.

Definition (1.6)[5]
Let X be a non- empty set .A function x: X —[0,1] is called a fuzzy subset of X (a fuzzy set in
X), where [0,1] is a closed interval of numbers .

Definition (1.7)[5]
Let u be a fuzzy subset of a non empty set X .If x(y) =0 ,for every y e X then 4 is called empty
fuzzy set .

Definition (1.8)[5]
Let « be a non- empty fuzzy subset of a near ring N, that («(y) =0 for some y e N ).then x is
said to be fuzzy ideal of N if it satisfies that following conditions :

@ w(z —y)zmin{u(z), u(y )}

(2) u(z.y) = min{u(z ),u(y )}
@) u(y+z-y) zu(z),
(4) u(z.y) =z pu(y) ,VyzeN.

when the subset of N satisfies 1,2 is called fuzzy sub near ring .

Remark (1.9) [2]
If 1 isafuzzy ideal of nearring N then

(1) uz+y)=uly +2)

(2) u(0)2u(z) VyzeN.

Definition (1.10) [6]
Letf: (N1,+,.) - (N2,+',,') be a function. For a fuzzy set p in N2, we define

(f'l(p)) (X) = W (f(x) for every x e N,. For a fuzzy set 4 in X, f(1) is defined

1
by

sup A(x) if f(x)=y,ye N1
FNy) =

0 otherwise y
Definition (1.11) [6]

Let u be fuzzy ideal of a near ring N and f be a function from the near ring N1 into a near ring N .
Then we call g is f-invariant if and only if forall y,ze N, f(z) = f(y) implies x(z) = u(y).

Definition (1.12) [7]
Let u be a fuzzy ideal of a near ring N then 'is a fuzzy subset in N defined by

w1 (y) = pu(y) +1-u(0),vy e N
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Definition (1.13) [8]
Let y7i be a fuzzy subset of a near ring N and

t €[0,1] defined H ={neN :u(n)>t}Hs called t-cut .

Definition (1.14) [9]

y=n

is called a fuzzy singleton
y#n VyeN

t
The fuzzy subset n; of anear ring defined by {0
, Where te [0,]] .

Theorem (1.15) [3]
Let f:(N,,+.) = (N,,+,.") be ahomomorphism
(i) if 1 isan ideal of a near ring N;_then f(t) is an ideal of a near ring N.

-1
(if) If J isan ideal of a near ring N then f(J) isan ideal of a near ring Nj.

Remark (1.16) [3]
Let {I j }J.EJ be afamily of ideals of near ring N, then

(1) N 1 isanideal of N.
jed |

(i) if il j }je\] is a chain ,then jLeJJ Ij is an ideal of N.
Definition (1.17) [10]

let u be a fuzzy ideal of N . then the set , is defined by u, ={y e N: u(y) = #(0)} where 0 is
the zero element of N .

Remark [1.18] [3]
let 1 isafuzzy ideal of N if and only if 4, is an ideal of N .

2. The main Results
In this section we study 3-prime fuzzy ideal with respect to the element x .

Definition (2.1)
A fuzzy ideal x of a near ring N is called 3- prime fuzzy ideal with respect to an element of

anear ring N denoted by x-3-P—F-1 for all a,b e N max{u(x.a), u(xb)} > inf u(xanb).

Example (2.2)

Consider the nar ring N={0,a,b,c} with addition and multiplication defind by the following tabes .
+ |0 a b c . 0 |la |b |c

0 0 a b o 0 0O /0 |0 |O

a a 0 c b a 0O /la |0 |a

b [b [c |0 |a b |0 |b |0 |b

c c b a 0 c 0 'c |0 |c

The fuzzy ideal x of N denoted by u(y) = {(1) :: ;Ee{;c):ﬁ isan  c-3-P-F-I.
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Proposition (2.3)
Let x be a fuzzy ideal of a near ring N ,and g is a x-3-P-F-1 of N then g, is x-3-prime ideal of N

for all t [0, (0)].

Proof

Since , ={ne N:u(n) >t} x@N.b)c g, —>,xanbey , Vx,abneN,u(xanb)>t
Since u is x-3-P-F-1 of N max{u(x.a), (xb)} > inf (x.anb)

max {z4(x.a), u(xb)} >t

either u(xa)>t — xae g,

or u(xb)>t—xbe g,

= u,is x-3-prime ideal of N.

Remark (2.4)

let f be an aepimomorphisem from the near ring N1 onto the near ring N, and let x be x-3-P-F-I of
N; ,then f( ) is a f(x) -3-prime ideal of N,

proof
by proposition (2.3) we have g, is x-3-P- 1 of N; .By theorem (1.5) we get f(x,) isa f(x) -3-

prime ideal of N,

Theorem (2.5)
Let u be fuzzy subset of a neare ring N, if x is x-3-prime ideal of N, then x, is x-3-prime
ideal of N.
Proof
Let a,b,c,x e N suchthat x, isanideal of N x.a.N.b c s.
— x.anb e 1. = p(x.anb) = u(0) by using defintion g, since u is x-3-P-F-1 of N
max{u(x.a), (xb)} > inf u(x.a.nb)
max{(x.a), (xb)} = £(0)
since u(0) > u(y),Vvy € N,since u fuzzyideal
either u(x.a) = 4(0) - x.a €

or u(xb) = u(0) > xb e 1,

= U, 1SX-3-primeideal.

Theorem (2.6)
Let | be an x-3-prime ideal of a near ring N,for t €[0,1) ,there exists an x-3-P-F-1 u of N, such

that z, =1.

Proof
Let u be afuzzy ideal subset of N definsd by

) t tel
aly)=
{0 te l\%}
to prove u is fuzzy ideal of N let x,y,z e N . Then we have the following case.
Lif y-zel
= u(y —z) =t =min{u(y), u(2)}
if y-zgl —>eitheryglvzegl

p(y —2) =0=min{u(y), u(2)}.

176



Journal of Kerbala University , Vol. 12 No.4 Scientific . 2014

2.1f y.ze 1

= p(y.z) =t=min{u(y), u(2)}

ifyzelo>zel

u(y.z) =0=min{u(y), u(2)}.

3.if y+z-yel

= u(y+z-y)=t= pu(z)

ify+z-yegl—ozel

u(y+z-y)=0=pu(z).

4. if y.ze 1

= u(y.z) 2 u(z)

ifyzgl—>zel

#(2) =0— u(y.z) =0= pu(z)

from 1,2,3,and 4 we have uis fuzzy ideal of N .Now suppose u is not x-3-P-F-1 of N then there
exists x,y,z e N ,such that max{u(x.y), u(x.z)}<inf u(x.y.n.z)

we have g, is x-3-prime ideal of N,that mean

XYN.ZcCp > XYy € VvXZE

X.y.n.Z € ,ut —> XYye Ith VvV X.Ze ,th

max{u(x.y), u(x.z2)} < inf u(x.y.n.z) - t < t contradiction then x is x-3-P-F-1 of N.

Theorem (2.7)
Let f be an a epimorphism from the near ring N; onto the near ring N, .Then g is f(x)-3-P-F-1 of

Ny if f*(u)is x-3-prime fuzzy ideal of Ny,for all x e N.

Proof
Let X,y,z e N such that

xyN;zc f ()

f(x.y.Nl.z) c u since u isf(x)-3-P-F-1lof N2
fO).£(y).f(N).F(2)cp

max{( f(x).f(y)), (£ (x).f(2))}<inf u(f(x).f(y).f(n).f(2))
max{u(f(x.y)), u(f (x.2))}=inf u(f(x.y.n.z))

max{ f Lu(xy), f Lu(x2)}=inf f Lu(xy.nz)

= ™ (u) is x-3-P-F-1 of N;

Corollary (2.8)

Let f be an a epimorphism from the near ring N; onto the near ring N, .Then the mapping
u — T (u) defines a onto correspondence between the set of all f-invariant x-3-P-F-I of N; the set
of all f(x)-3-P-F-1 of Na.

Proof

Directy from theorem (2.7)
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Corollary (2.9)

Let f be an a epimorphism from the near ring N1 onto the near ring N, . Then z”
Is f(x)-3-P-F-1 of Ny if and only if f *(u)isan x-3-P-F-1 of N;.

Proof

Directy from theorem (2.7)

proposition (2.10)
let 1 be a fuzzy subset of a near ring N ,then u is x-3-P-F-1 of N if and only if xis x-3-P-F-1 of N.

proof
—let x,y,ze N since yx is x-3-P-F-1 of N

max{u(x.y), u(x.z2)} > inf u(x.y.n.z)

since max{u(X.y), u(x.z)}+1— u(0) > inf p(x.y.n.z) +1— u(0)
max{u(x.y) +1— 1(0), 1(x.2) +1— 1(0)} > inf p(x.y.n.z) +1— 1(0),

max{y*(x.y),y*(x.z)}z inf ,u*(x.y.n.z)

= 4 is x-3-P-F-1 of N.

«let u" is x-3-P-F-1 of N.

max{u (X.y),u (xz)}>inf x4 (X.y.n.z)

by using definition of "

max{u(x.y) +1— u(0), zz(x.z2) +1— p(0)} > inf u(Xx.y.n.z) +1— 1(0)
max{(x.y), u(x.2)}+1- p(0) 2 inf r(x.y.n.z) +1- (0)
max{u(x.y), u(x.z2)}>inf u(x.y.n.z) = u is x-3-P-F-1 of N.

Corollary (2.11)

Let f:N;— Ny be an a epimorphism " is x-3-P-F-1 of Ny if and only if f *(x")is an x-3-P-F-I of
Nj.

Proof

Directy from theorem (2.7)

Theorem (2.12)
A fuzzy ideal u of a near ring N is an x-3-P-F-1 of N if and only if X Yen

2y EH implies
Xt Yy €uor x..z, € u forall fuzzy singlton xt,yt,nt,zt e N.

Proof

—>Llet xt,yt,nt,zteN ,te[0,u(0)], xtytntzteu—>(Xynz),eu—>xynzeuy ,
u(x.y.n.z) >t since wis x-3-P-F-1 of N, max{u(x.y), u(x.z2)}>inf u(x.y.n.z)

max{u(x.y), u(x.2)} > inf u(x.y.n.z) >t - max{u(x.y), u(x.z)} > t either

puxy)=>tor u(xz) >t - (x.y), e por(x.z), € u —> X..y, € 4Orx,.z, € u

«let xt,yt,nt,zt € N suppose that

(X.y.nz), e u= p(x.y.nz) >2t=inf u(x.y.n.z)

X, .Yy EUV X, Z, € > X, Y, N.Z, €

uxy)=>tv u(xz) >t

max{u(x.y), u(x.z)} =t

max{z(x.y), u(x.z)} = inf p(x.y.n.z)
= 1 is X-3-P-F-1 of N,
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Theorem (2.13)
Let {4}, € J be afamily of is x-3-P-F-1 of N, then (7 &, is x-3-P-F-I of N.

jed

Proof
Let x,y,zne Nand {4 |, € J be afamaly of x-3-P-F-1 of N where (1] ,(x.y) =inf s; (x.y)
jed

max{u, (x.y), 4 (x2)} = inf g, (x.y:n.2)
masinf u; (x.y),inf g (x2)}> inf(inf 4, (xy.n2))
je je je

max{(") 4;(xy).[] u;(x2)}=inf([ p;(x.y.nz))

jed jed jed
max{z(x.y), u(X.2)} > t
max{u(x.y), u(x.z)}>inf p(x.y.n.z)
= (", is x-3-P-F-1 of N.
jed
Remark (2.14)
Let {« },_, be chain of a x-3-P-F-1 of N.then | Ju; is x-3-P-F-1 of N.

jed

Proof
By using Remark (1.16).
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