International Journal of Mathematics Trends and Technology — Volume 10 Number 2 — Jun 2014

On Normal Fuzzy Soft Group

N.Sarala ', B.Suganya ?
1.Department of Mathematics' A.D.M College For Women ,Nagapattinam, Tamilnadu (India)
2.Department of Mathematics' Bharathidasan University Model College ,Vedaranyam, Nagai (DT), Tamilnadu (India)

Abstract
In this paper, we introduce the concept of normal fuzzy soft group. We also define the level subsets of a normal fuzzy soft
subgroup and discussed some of its properties.
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1. Introduction
The concept of fuzzy sets was initiated by Zadeh[11]. Then it has become a vigorous area of research in engineering,
medical science, social science, graph theory etc. Rosenfeld [7] gave the idea of fuzzy subgroups. In this paper we define a new

algebraic structure of normal fuzzy soft subgroups and study some of their properties.

2. Preliminaries
In this section, the fundamental definitions that will be used in the sequel.

Definition 2.1
Let X be agroup and p be a soft set over X. then p be a soft set over X. Then p is said to be a soft group over X
iff F@) <X, VaeA

Definition 2.2 [11]
Let X be any non empty set. A fuzzy subset p of X is a function p: X — [0,1].

Definition 2.3 [7]
Let G be any sets. A mapping p: G — [0, 1] is called a fuzzy set in G.

Definition 2.4
Let G be a group. A fuzzy subgroup p of G is said to be normal if for all x,yeG , u(xyx™) = pu(y) or p (xy) > p( yx) .
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3. Normal Fuzzy soft Subgroups

In this section, we define normal fuzzy soft groups and study some of their basic properties.

Definition 3.1
A fuzzy set p is called a fuzzy soft subgroup of a group G, if for x, y € G,
(i) p(xy) 2 T{p (x), 1 (W)}
() p ()2 p )

Definition 3.2
Let G be a group. A fuzzy soft subgroup p of G is said to be normal fuzzy soft subgroup ,if for all x,y € G and

pxyx™) = py)or p (xy) > p(yx)

Theorem 3.1:
Let pand A be two fuzzy soft subgroups of G. Then u~ is a fuzzy soft subgroup of G.

Proof :
Let pand A be two fuzzy soft subgroups of G
() (eod) () =T Oy™) A (xy™h) 3
2T AT {u(), 0 (O T 00, 2 ()3
2T AT {p (), 2 (0% T{u (y), A ()3}
=T{ (u) (), (wOn) (YD}
Thus (un) (xy™) = TH(ROR)(X),( RO Y}

(i) (un2) 0 =L (), 2 ()}
= {2 (N}
= { (u) (<D}

Hence unA is a fuzzy soft subgroup of G.

Theorem 3.2
The intersection of any two normal fuzzy soft subgroups of G is also a normal fuzzy soft subgroup of G.

Proof :

Let puand A be two normal fuzzy soft subgroups of G.
According to theorem 3.1, unA is a fuzzy soft subgroup of G.

Now for all x, y in G, we have
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(uOn) (yxy ™) = T (plyxy™) , Alyxy™))
=T (n(x),Mx))
=(uM2) (x)

Hence unA is a normal fuzzy soft subgroup of G.

Remark :
If ui, ieA are normal fuzzy soft subgroup of G, then m ., wiisa normal fuzzy soft subgroup of G.

Theorem 3.3
Let p is a normal fuzzy soft subgroup of G, then for any y € G, we have

ply*txy) =p(yxy

Proof:
Let p is a normal fuzzy soft subgroup of G, then foranyy € G
Now
Ry xy)=pxy'y)
=n ()
=y x)
=p(yxy?)
Hence the theorem.
Theorem 3.4
If u is a normal fuzzy soft subgroup of G, then gug™ is also a normal fuzzy soft subgroup of G , for all geG .
Proof :
Let pu be a normal fuzzy soft subgroup of G. then gug™ is a subgroup of G.
Now
gug™ (yxy™) = (g (x y*) 9)
=u(yxy?
=n(x)
=p(gxg?)
=gug” (x).
Hence the theorem
Definition 3.3

Let p be afuzzy soft subgroup of a group G. For anyt e [0,1], we define the level subset of p is the set,

p={xeG/p(x)>t}.
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Theorem 3.5
Let G be a group and p be a fuzzy subset of G. Then p is a normal fuzzy soft subgroup of G iff the level subsets p',
te[0,1], are subgroup of G.
Proof
Let p be a normal fuzzy soft subgroup of G and the level subset
W={xeG/ux)>tte[0,1]}
Let x,y € u". Then u(x) >t & p(y) >t.
Now p (xy") =T {u (x), n(y") }
=T, n)}
>T{tt}
Therefore, p (xy™) >t
This implies xy*e p'.

Thus p' is a subgroup of G.

Conversely, let us assume that ' be a subgroup of G.
Let X,y e u'.Then p(x)>tand p(y) >t.
Also, p(xy™) > t, since xy™* € p'
=T{t, t}
=T{u).n) }
Thatis, p (xy™) =T {u (X), 1 (¥)}
Hence p is a normal fuzzy soft subgroup of G.

Definition 3.4
Let G be a group and p be a normal fuzzy soft subgroup of G.
Let N(n) ={ae G/ p(axa™) = n (x), for all x € G }. Then N(n) is called the fuzzy Normalizer of p.

Theorem 3.6
Let G be a group and p be a fuzzy subset of G. Then p is a normal fuzzy soft subgroup of G iff the level subsets p ',

te[0,1], are normal subgroup of G.

Proof:
Let p be anormal fuzzy soft subgroup of G and the level subsets ', te[0,1], is a subgroup of G.

Let xeG and ac ', then p(a)>t.

Now, p (xax™) = p (a)>t,
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Since p is anormal fuzzy soft subgroup of G.
Thatis, p (xax™) >t.
Therefore, xax™e p'.

Hence p' is a normal subgroup of G.

Theorem 3.7

If ‘n’ is a normal fuzzy soft subgroup of G, iff u® is an anti normal fuzzy soft subgroup of G.
Proof

Suppose p is a normal fuzzy soft subgroup of G. Then for all X,y G .
nxy) 2T {u(x), u ()}
& 1-p(xy) =T {(1- 0 ()),(1- n° ()}
& poy) <1-T{(-p° 001 YN}
< (xy) <max { p© (x), 1 (W)}

Bydefn3.1,u(X)=p(x ") forallxinG.
1-pC=1-p°(x").
Therefore, p© (x) = u (x ).
Hence p is an anti normal fuzzy soft subgroup of G.

wisa normal fuzzy soft subgroup of G
iff p (xyx™) = p (y).

iff 1- 1 (xyx™) = 1- p (y).
iff u° (xyx™) =pc(y).
iff u®is an anti normal fuzzy soft subgroup of G.

Hence, pisa normal fuzzy soft subgroup of G, iff u° is an anti normal fuzzy soft subgroup of G.

4. Conclusion
In this article we have discussed Normal fuzzy soft subgroups, fuzzy Normalizer . Interestingly, It has been observed that

fuzzy concept adds an another dimension to the defined fuzzy normal subgroups. This concept can further be extended for new
results.
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