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Abstract:

In this paper, we introduced the concept of N-fuzzy soft N—fuzzy neutrosopic soft right ideal, N—fuzzy
neutrosopic soft (1, 2)—ideal, N—fuzzy neutrosopic soft bi-ideal of a group, N—fuzzy neutrosopic soft
subgroupoid and regular groupoid and its properties. An illustrative examples are also given.

Index Terms: Fuzzy Set, Soft Set, Neutrosophic Soft Set, N-Fuzzy Set, Bi-ldeals, Regular Groupoids & Soft
Subgroupoids.
1. Introduction:

The concept of Neutrosophic set was introduced by F.Smarandache which is a mathematical tool
for handling problems involving imprecise, indeterminacy and inconsistent data. The theory of
Neutrosophic set which is the generalization of the classical sets, conventional fuzzy set[zadah],
intuitionistic fuzzy set[Atanassov] and interval valued fuzzy set[Rosenfeld] was introduced by
F.Smarandache. This concept has recently motivated new approach in several directions such as databases,
medical diagonses problems, decision making problem, topology, control theory and so on. The concept of
neutrosophic set handles indeterminate data where as fuzzy theory and intuitionistic fuzzy set theory failed
when the relations are indeterminate.

2. Preliminaries:

Definition 2.1: Let U be a non-empty set. Then by a fuzzy set on U is meant a function A: U — [0, 1]. A
is called the membership function, A(x) is called the membership grade of x in A. We also write A = {(x,
AX):xe U}

Example 2.2: Consider U = {a, b, ¢, d} and A : U — [0, 1] defined by A(a) = 0, A(b) = 0.7, A(c) = 0.4,
A(d) = 1.

Definition 2.3: Let U be the initial universe set and E be the set of parameters. Let P (U ) denote the power
set of U . Consider a non empty set A, A c E. A pair (F, A) is called a soft set over U, where F: A —P (U

).

Example 2.4: Suppose that U is the set of houses under consideration, say U = {hy, h,, ..., hs}.
Let E bethe set of some attributes of such houses, say E ={e;, €5, ..., €}, Where
€1, ey, ..., eg stand for the attributes “expensive”, “beautiful”, “wooden”, “cheap”, “mod- ern” and “in bad”,

“repair” respectively.
Definition 2.5: A negative fuzzy (N-Fuzzy)neutrosophic soft set A on the universe of
discourse X is defined as A = (x, 5 4(x), L4 (x),A4(x)), x € X,
where 6, I, A : X — [-1,0]and — 1 < 6 4 (x), L4 (x),A4(x) <O.
Definition 2.6: A N-Fuzzy neutrosophic soft set A4 over the universe X is said to be null or empty N-
Fuzzy neutrosophic soft set if 6 4(x) = —1,14(x) = —1,A4(x) = 0 forall € X. Itis denoted by —1y.
Definition 2.7: A N-Fuzzy neutrosophic soft set <4 over the universe X is said to be absolute (universe)
N-Fuzzy neutrosophic soft set if
0,4,(x)=0,14,(x) =0,A,4(x) =—1forall x € X.Itisdenoted by 0.
Definition 2.8: The complement of N-Fuzzy neutrosophic soft set <A is denoted by A¢
and is defined as A€ = (x, 8 4 (x), L z¢ (x), A e (x)) where
8 4c(x) = A0 ] 4c(x) = 1-14(x),A 4c(x) = 6.4(x)
The complement of a N-Fuzzy neutrosophic soft set A can also be defined as 0y —
Definition 2.9: Let A = (5.4,14,A4) and Let B = (83, I, Ag) be two NFNSS in X.

(AUB) = {z,min {0.4(x),05(x)} ,min{Is(zx),Ip(x)} ,maz {Aa(z), Ap(x)}}

Their union and intersection is also a N-Fuzzy neutrosophic soft set in X'defined as for all x € X.

and
(ANB) = {z, maz {d.4(x),0p(x)} ,maz {1 4(z), I5(zx)} ,min {A(z), Ap(z)}}
Example 2.10:
Let X is as in example 1 and
A = {(w, —0.9,—-0.8,—0.7), (x, 0.5, —0.4, —0.5), (y, —0.7, —0.6, —0.6), (z, —0.6, —0.3, —0.2)}
B = {(w, —0.8, —0.4, —0.6), (x, —0.9, 0.6, —0.7), (y, —0.7, —0.4, —0.5), (z, —0.8, —0.4, —0.7)}
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then A = (8,4,14,8,4) and B = (83,13,A5) are N-Fuzzy neutrosophic soft set in X.
Easily we can verify that € B.
Example 2.11:

Let X is as in example 2.10 and

A ={{w,—0.7,—0.4,—0.5), (x,—0.8, —0.5, —0.7), (y, —0.9, 0.5, —0.6), (z, —0.4, —0.2, —0.3)}

B = {(w,—0.9,—0.4,—0.5), (x, —0.7,—0.5, —0.4), (y, —0.6, —0.4, —0.5), (z, —0.8, —0.5, —0.6)}

then A = (8,4,14,8.4) and B = (83,13, A5) are N-Fuzzy neutrosophic soft set in X.

A TB={(w,—0.9,-0.4,—0.5), (x, —0.8, —0.5, —0.4), (y, —0.9, —0.5, —0.5), (z, —0.8, —0.5, —0.3)}
A NB={(w,—0.7,-0.4,—0.5), (x, —0.7,—0.5, —0.7), (y, —0.6, —0.4, —0.6), (z, —0.4, —0.2, —0.6)}
Obviously A U B and A N B are N-Fuzzy neutrosophic soft set in X.

3. Some Standard Results in N-Fuzzy Soft Ideals:

Theorem 3.1:

Let G be a regular groupoid. If every bi-ideal of G is a right(left) ideal of G. then every N—fuzzy
neutrosopic soft bi-ideal of G is N—fuzzy neutrosopic soft right(left) ideal of G.

Proof:

Assume that every bi-ideal of G is a right ideal of G. Let A = (8,4,14,8,4) be any N—fuzzy
neutrosopic soft bi-ideal of G and let x, y € G then xGx is a bi-ideal of G and so xSx is a right ideal of G. Since
G is regular, we have xy € (XGX)G < xGx, which implies that xy = xwx for some w € G. Since A =
(6.4, 14,8.4) is N-fuzzy neutrosopic soft bi-ideal of G, it follows that

5a(xy) = §.4(xwx) <max{8.4(x), 8,4 (x)} = 5,4(x)
Ly (xy) = Ly (ewx) <max{l(x), L4 (x)} =14 (x)
Au(xy) = A, (ewx) = min{A (%), A ()} = A (x).
Hence A = (8.,4,14,8.4) is N—fuzzy neutrosopic soft right ideal of G.
Definition 3.2:

A N—fuzzy neutrosopic soft subgroupoid A = (6_ LA ﬂ) of G is called N—fuzzy neutrosopic soft

(1,2)-ideal of G if

5a (@w(y2)) < maz{Sale), a(y),5a(2)}

T4 (zw(yz)) < max{ls(x), Ta(y), 1a(2)}

Ay (zw(yz)) > mm{ZA(ﬂf): ZA(;U)~ ZA(Z)},for all x,y,z,we G.
Example 3.3:
Let G ={a, b, c, d, e} be a groupoid with the following cayley table

a b ¢ d e
aljla a a a a
b la a a b c
c la b c¢c a a
d la a a d e
e |la d e a a

Define NFNSS A = (8.,4,14,8.4) in G by

6,4(a)= 6,4(0)= 8,4(c)="-1, 6.4(d)=6.,4(e)=0

T4(8)= La(b)= ()= -1, Lu(d)=T4(e)= 0

Aq(@)=A,(0)= A,(C)=0,A,4(d)=A,(e)=-1

By routine calculation, we can check that A = (84,14, A4) is N-fuzzy neutrosopic soft (1,2)-ideal of G.
Hence A = (8.4,14,8.,4) can be redefined as follows,

= 0 ifx eQ
0 ,(X)=

a() {01 othferwisQe
= ifx €
I ,(X)=

() {10 othefrwis?2
— ifx €
A (X)=

() {1 otherwise

Theorem 3.4:
Every N—fuzzy neutrosopic soft bi-ideal is N—fuzzy neutrosopic soft (1, 2)—ideal.
Proof:

LetcA = (8,4,14,44) be N-fuzzy neutrosopic soft bi-ideal of G and let
X, ¥,z, W€ G. Then

166



International Journal of Applied and Advanced Scientific Research (IJAASR)
Impact Factor: 5.655, ISSN (Online): 2456 - 3080
B (www.dvpublication.com) Volume 3, Issue 1, 2018

o (zw(yz) = dal(zwy)?)

< max{da(zwy).o4(2)}
< maT{maT{ﬁA v),0.4(y)}. 0.4(2)}
= maz{da(x),04(y),0a(2)}
Similarly we can prove (ii) of definition o
Aa(rw(yz) = Ba((zwy)?)
> min{A(zwy), AA( )}
> min {min{A(z) Y} Aal2)}

= min{Aa(z), Aaly ) ( )}
Hence A = (5(,4, 14, Aﬂ) be N-fuzzy neutrosopic soft (1,2)—ideal of G.
Corollary 3.5:
Every N—fuzzy neutrosopic soft left (right) ideal of G is N—fuzzy neutrosopic soft (1, 2)—ideal of G.

Proof:
To consider then converse of the above theorem, we need to strengthen the condition of a groupoid G.

Theorem 3.6:
If G is a regular groupoid, then every N—fuzzy neutrosopic soft (1, 2)—ideal of G is N—fuzzy

neutrosopic soft bi-ideal of G.
Proof:
Assume that a groupoid G is regular and let A = (84,14, A4 ) be N—fuzzy neutrosopic soft
(1,2)—ideal of G. Let X, Y, Z, w € G. Since G is regular, we have
xw € (xGx)G & xGx, which implies that xw = xgx for some g € G. thus

dalzwy) = dal(zgz)y) = 5A(~L£_J(~LU))
< max{da(z), gA(f) da(y)}
~ = maz{d(x),04(y)}
La(zwy) = Ta((zgx)y) = Ta(zg(zy))
< max{I(z), I4(x), Taly)}
B = max{Ia(z), L4ly)
Aa(zwy) = Asl(zgz)y) = Aa(zg(azy))
> min{Ax(x), Aa(x), Aaly)}

= min{Ax(z), Aa(y)}
Therefore A = (8,4, 14, Acﬂ) is N-fuzzy neutrosopic soft bi-ideal of G.
Theorem 3.7: Every N—fuzzy neutrosopic soft bi-ideal of a group G is constant.
Proof. Let A = (Sﬂ,fﬂ,Zﬂ) be N-fuzzy neutrosopic soft bi-ideal of a group G and let x be any element of

G. Then
Sa(z) alexe) <maz{dale),da(e)}

< max{da(x),04(x)} = da(z)

Similarly we can show (ii) of definition.

Ia(x) = Ta(exe) < max{lale),Iale)}

= La(e) = La(ee)

I (27 2) (27 ) = Ta(w(z e Y)a)

< mar{Tae) Ta@)} = L)
Aqlz) = Aylexe) = min{Axe), Ale)}

= Aule) = Aulee)

= Aal@ )@ 7)) = Aala(@ e )

> min{Aa(z), Ax(2)} = Aa(z)
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Where e is the identity of G it follows that & 4(X)= 6 4(€), Ly (X)= L4(e), A_4(X)= A 4(e) which means that
A = (8,4,14,1,) is constant.
For NFNSS A = (8.4,14,8.,4) of G by A (x) we mean that (8.4,1.4,4.,) for all x€G.
Denote by M[x] the principle bi-ideal of G generated by x € G (i.e) M[x] = {x}U{x*}U XGx.
Theorem 3.8: L
LetA = (04, T, AA) be N ~fuzzy neutrosopic soft bi-ideal of G. If G is (2,2)— regular, then A(x)
= A(X®) forall x € G.
Proof:
Let x € G then there exists a € G such that x = x’ax’. Hence

d4 = Ou(x*ax®)
< max{d(x?),04(2*)}

= 04(2*) <maz{da(x),04(x)} = 0a(x)
I a(z2ax?)

TGI{TA(IZ).TA_(IZ)} ) )
IA(;I'?) < max{l 4(x), [4(x)} = I 4(x)

a= B4 (x*ax?)

> min {A 4 (x%),8 4 (x*)}

= A (x?) 2 min {A4(x),8,4(x)} =D, (x)
It follows that & ;(x) = 8.4 (x2) , Ly (%) = Ly (x?), A4 (x) = A 4 (x?) so that A(x) = A(X) .
Proposition 3.9:

Let A = (SCA,I_CA,ZCA) be N-fuzzy neutrosopic soft bi-ideal of G. If G is a semi lattice of groups,

then A(x) = A(x%) and A(xy) = A(yx) for all x,y € G.
Proof:

N

I 4

IA

>l

Since G is a semi lattice of groups. S is a union of groups. Hence S is (2,2)—regular. It follows that
from theorem-10 that A(x) = A(x?) for all x € G. Let x,y € G noticing that G is a semi lattice of groups if and
only if the set of all bi-ideals of G is a semi lattice under the multiplication subsets. We have
(xy)’= (xyx)(yxy) € MxyxIM[yxyl=M[yxy](M[xyx]) € M[yxy]G M[xyx]< yxy G xyx S yx G yx
It follows that there exists w € G such that (x_y)3 = (yx)w(yx). Hence

da(zy) = da((zy)?) = dal(yax)w(yx))
< max{ds(yx),0a(yz)} = dalyx)
= La((zy)®) = La((yx)w(yz))
_ < max{l4(yx), La(yx)} = Tayx)
Balry) = Ballay)’) = Bal(ym)w(yr))
> min{Aa(yz), Aalyz)} = Aalyz),
Similarly we can prove that § 4 (yX)< &84(xy), La(YX)< Lz(xy), A4(yX)< A (xy). Therefore A(xy) =
A(yx) for all x,y € G.
Conclusion:
S. Broumi and F. Smarandache, Intuitionstic Neutrosophic Soft Set has been extended in this paper.
Various ideals is proved with suitable exampls.
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