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Abstract

In this paper ,we introduce the notions of o -Fuzzy ideal of a Smarandache near ring related
to the near filed M denoted by (S-9 Fl) of a Smarandache near ring and discuss the problem
concerning the intersection of a family of (S-9 Fl )and we give some properties about it .
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Introduction

Throughout this paper N will be a left Samarandache near ring . In 1977 the notion near ring
denoted by G.Pilz [1],in 2002 The concept Samarandache near ring denoted by W.B.vasantha [2],
In 2003 the notion Samarandache fuzzy ideal denoted by W.B.vasantha andasamy [3], in 2005

the concept A introduced by S.Bharanri [4].

Definition (1.1) [1]
A left near ring is a set N together with two binary operations “+” and ”.” such that
(1) (N,+) is a group (not necessarily abelian ),
(2) (N, .) is a semigroup ,
(3)(np+ny).n3=ng.nz+ny.ng, forall n, ny N3, €N;

Definition (1.2) [2]
Anon- empty set N is said to be a near field if on N is defined by two binary operations “+7,”.”
such that
(1) (N,+) is agroup,
(2) (N{03}, .) isaqgroup,
(3) a.(b+c)=a.b+a.c for all a,b,c belongto N .
Definition (1. 3) [2]
The near ring ( N,+,.) is said to be a smarandache near ring denoted by (S-near ring ) if it
has a proper subset M such that (M,+,.) isa near field .

Definition(1.4) [2]
Let N be S-near ring, a normal subgroup | of N is called a smarandache ideal (S-ideal ) of N
related to M if,

@ Vy,zeMand Viel,y.(z+1) -y.ze l,whereM is the near field containd in N.
(2) LMc .
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Definition (1.5)[1]

Let( Ng,+,) and (N, ,+,) be two S-near-rings , a function f : N; — N, is called a
Smarandache near-ring homomorphism (S-near-ring homomorphism) if for all m,n € M; (M; is a
proper subset of N; which is a near-field) we have
(1) f(m+n)="f(m) +'f(n).

(2) f(m.n)="f(m) f(n).

where f (m) and f (n) € M, (M ; is a proper subset of N, which is a near-field)
Definition(1.6) [4]

Let 4« be afuzzy ideal of a near ring N and

40 beafuzzy setin N defined by 2" (y) = u(y)+1-4(0) yeN .

Definition (1.7) [ 3]
Let p isafuzzy sub near ring of N and p is a fuzzy ideal of N such that

(1) w(y-z) =2 min{ p(y), u()}
(2) p(y.zhH=min{ u(y), u(z)} ,v v,z e N.Then p is a fuzzy sub near field of N.

Definition (1.8) [ 2]

Let N be a S-near ring. A non empty fuzzy subset g of N is called a Smarandache fuzzy ideal
(S-fuzzy ideal) related to the near field M of N if the following conditions are true
(i) N has a proper subset X such that

(1) u@-y)= min{u @), uy)}

2 pzy) =2mn{u@),uyl}foralz,y € X . ie ponXisafuzzyideal.
@) u@E+y-2)= uly)

4) u(zy) z2u(y)

.. . . . . u
(if) X contains a proper subset M such that M is a near field under the operations of N and e
M — [0, 1] is a fuzzy sub near field of M .

Definition (1.9) [ 3] X
Let u is a fuzzy subring of N such that p is a field contains the identity of N and p (y) = u (y’
1y forall units y in N, then p is called the fuzzy subfield of N.

Definition (1.10) [3]

Let f:(N,,+,.)—(N,,+,..") be afunction .For a fuzzy set & in N, we define

(f () (X) = u(f (X)) forevery xe N, .Forafuzzyset AinX, f(A) is defined by
sup A(x) if f(x)=y,yeN,

() =

0 otherwisey
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2. The main Results
In this section we study 0 -fuzzy ideal of a Smarandache near ring.
Definition (2.1)

Let A be aS-fuzzy ideal of S-near ring N related to the near filed M is called o -Fuzzy ideal of
N denoted by (S-6Fl)if

MA(x—y) < A(X)
(2)A(xy) = max{ A (x), 1 (Y)},Vx,y € M.

Example (2.2)
Consider the S- near ring N = Z_ with addition and multiplication as defined by the following
tables .

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

Let A bea S-fuzzy ideal of S-near ring N related to the near filed M={0,2,4 } defined by

_ 1 if y e{0,2,4}
A= {o if y e{1,3,5}}

Then A is (S-5 FI) related to the near filed M={0,2,4 }of N.
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Theorem (2.3)

Let A be a fuzzy subset of an S-near ring N, then )T* is a (S-o FI) related to the near filed M of
Nif A isa(S-5Fl) related to the near filed M of N

Proof
Let A2 be (S-sFI) related to the near filed M of N then A is S-fuzzy ideal of N there exist X is a
proper subset of N contain M as a near field and A is fuzzy sub near filed of M, let X,y € N,

M7 (x-y)=7 (x—y)~7 (0)+1
since A4 is fuzzy ideal of N
>min{1 (x),2 (y)}-1 (0)+1

>min{Z () =1 (0)+1Z (y)—Z (0)+1}
_min{Z (x), 2 (Y)}

@7 0y =7 g -7 (0)+1
>min{Z (x), 2 (y 3-7 (0)+1

=min{1 (xX),2 (Y)}-1 (0)+1

—min{Z (x)=7 (0)+17 (y)—7 (0)+1

*

>mingZ (), 2 (Y)}

From (1) and (2) = 7 isa fuzzy sub near field of M that mean A is S-fuzzy ideal related to the
near filed M of N. to prove that A" is (S-5 FI) related to the near filed M of N, let X,y € M,

W (x-y)=7 (x—y)—1 (0)+1
<1 (-1 (0)+1=7Z (%
@7 (9 )=7 () -1 (0)+1

>max{1 (x),Z (Y)}-7 (0)+1

—max{1 (X) =7 (0)+LZ (y)—7 (0)+1}

=max{1 (x),4 (y)}.
From (1) and (2) = /T* Is (S- s FI) related to the near filed M of N.
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Theorem (2.4)
Let {/Tj}jeJ be a family of (S- 5 FI) related to the near filed M of S-near ring N , then ﬂ lj is (S-5

FI) related to the near filed M of N.
Proof

Since each /TJ is (S-s FI) related to the near filed M of N when j e J ,then there exists a proper
subset X, of N such that A, is a fuzzy ideal on X, M is a proper subset of X and A, is a
fuzzy sub near fieldon M forall jeJ X = ﬂ X, is a proper subset of N contain M .

To prove that () A, is S-fuzzy ideal

let X,y e N,
WM A4 (x=y)=inf £ (x-y)

jed
since A, is fuzzy ideal of N

>inf{min {7, (x),4, (Y)}}
> min{ inf 7, (x),inf 2, (y)}

>min{( 2,(x).N 4, (N}

jed jed

2140y =inf 2,097)

>inf{min{Z, (x).Z, (y")}}
>inf{min{Z, (x).4, (")}}
> min{irjlf A, (x),ig A, ()}
>min{(4,(x),N4, ()}

jed jed
From (1) and (2)= ﬂ/TJ is a fuzzy sub near field of M that mean ﬂzj is S-fuzzy ideal related

jed jed

to the near filed M of N. To prove that ﬂﬂ: is (S-6 FI) related to the near filed M of N let
jed

X, yeM,
DN 4 (x=y)=inf 4 (x-y)

jed

<inf 7 (9= % (9

jed
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(24 (xy )=inf Z(xy)

> inf{max{2 (%), 4, (¥)}}
= max{inf Z,(x),inf 2 (y)}

= maX{Q/Ti (X),ﬂﬂ_».(y)}-

From (1) and (2) = ﬂZ, Is (S- ¢ FI) related to the near filed M of N.
jed
Theorem (2.5)
let f:(N,,+,.)—>(N,,+,.") be epimomorphism and let A is (S-5 Fl) ) related to the near filed

M, of a S-near ring N, if and only if f (1) is (S-sF1)) related to the near filed M; of a S-near
ring Nywhen f(M,) =M..
Proof

Let A is ais (S-5 Fl) related to the near filed M, of Ny, let X,y € N,

@A) x=y) =2 (f (x=y))
A(F(x) = f(y))=min{A(f(x),A(f(y)}

=min{ f *(1)(x), f *(1)()}
@A)y ) =2(f(xy™)

A(F(x).F(y™) 2 min{ 2 (F (x), A (T (y)}

=min{f*(A(x)). f (A ()}

Frome (1),(2) we have f *(A)is S-near field related to the near filed My of a S-near ring Ny ,
f *(A)is S-fuzzy ideal of N;.

To proof that f (1) is (S-5 FI) related to the near field My of Ny X,y € M,

D F T A)x=y) = A(f(x~y))

<A(F(x)= (1))

(2) () ) = A (F (xy))

A(F(x).T(y)) 2 max{Z (f (x),2(f(y)}

>max{f (1 (x)), f (A (y)}.
From (1) and (2) f *(1)is (S-5 FI) related to the near field My of N;

«suppose f (1) is (S-5 FI) related to the near field M; of Ny let f(x), f(y)eN
@ A(FX) =T =A(f(x=y) =T (A(x~V))

21
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Since f (A)is (S-sFI) related to the near field M; of N;

> f{min{A(x),1(y)}

= min{ £ (Z)(9), (D))} =min{Z(f ()).2(F ()}

A(f(xy ™)) =17 (A)(xy™) = F {min{A(x),A ()}

=min{f*(A(x), f *(A(y)}=min{A (f (x)).A(f ()}

Frome (1),(2) we have f(A)is S-near field related to the near filed M, of a S-near ring Ny ,
f (1) is S-fuzzy ideal of N,.

To proof that f (A1) is (S-sFI) related to the near field M, of No X,y € M,

@ F(Ax=y) < F(A(x)

(2) (2 (xy)) > f{max{A(x),4(y)}

=max{f (1 (x)), f (2 (y))}

From (1) and (2) f (A1) is (S-s FI) related to the near field M, of N,

Proposition (2.6)

If 1 isa (S-5Fl) related to the near filed M of N then A° is a (S-s FI) related to the near filed
M of N.
Proof

To prove that A° is S-fuzzy ideal
et X,y e N,

@) A°(x-y)=1-A(x-Y)
>1-min{1(x),A(y)}
>min{l-21(x),1-1(y)}
> min{A°(x), 2°(y)}

(2) 2y =1-2(xy™)
>1-min{A(x),A(y™")}
>1-min{Z (x),2(y )}
>min{l— 1 (x)1-2(y)}
> min{2°(x), A°(y)}

From (1) and (2) = A°is a fuzzy sub near field of M that mean A° is S-fuzzy ideal related to the
near filed M of N. to prove that A° is (S-¢ FI) related to the near filed M of N X,y € M,

@ A (x=y)=1-A(x-y)
<1-2(x)=A°(X).
(2) 2°(xy)=1-2(xy)
>1—max{1 (x),A(y)}
>max{l—1(x)1-1(y)}
> max{A°(x),A°(y)}.
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From (1)and (2) A° s a (S-5 FI) related to the near filed M of N.

Proposition (2.7)

Let A,B be any two (S-¢6 Fl) related to the near filed M of N ,if AcBvBc A then AUB
is (S-¢ FI) related to the near filed M of N is a (S- ¢ Fl) related to the near filed M of N.

Proof

Let A,B be any two (S-s FI) related to the near filed M of N, then A®, B® are two (S- ¢ FI) related
to the near filed M of N, by using (2.6) Acﬂ B is (S-5 FI) related to the near filed M of N.

, AN B®= (AU B)® by using (2.4) (AU B)®)® = (AU B) is (S-sFI) related to the near filed
M of N

Reference
[1] G.Pilz,”Near ring” ,North Hollanda Publ.and co.,1977.

[2] W.B.vasantha andasamy,”’Samarandache near ring “United States of America” ,pp.20-
30,pp.69-71,158,2002.

[3] W.B.vasantha andasamy,”Samarandache fuzzy a Igebra “United States of America” ,pp.9-
10,pp.47-58,292,2003.

[4] S.Bharanri,” On Fuzzy Costs Of Gamma Near ring “, Turk.J.math ,pp.11-22,2005.

301



