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1. Introduction

In many complicated problems arising in the fields of
engineering, social science, economics, medical science etc
involving uncertainties, classical methods are found to be
inadequate in recent times.

Molodtsov initiated soft set theory [8] as a new mathematical
tool for dealing with uncertainties. In recent times,
researchers have contributed a lot towards fuzzification of
soft set theory. It is well known that the concept of fuzzy
sets, introduced by Zadeh [10], has been extensively applied
to many scientific fields.

In 1971, Rosenfeld [9] applied the concept to the theory of
groupoids and groups. Inan et al. have already introduced
the definition of fuzzy soft rings and studied some of their
basic properties [11]. (Dr.N.sarala and B.Suganya, 2014)
presented some properties of fuzzy soft groups. Further
(Dr.N.sarala and B.Suganya, 2014) introduced on normal
fuzzy soft groups.

In this paper, we first present the basic definitions of soft
sets, fuzzy sets , fuzzy soft sets , soft ring . We study fuzzy
soft ring theory by using fuzzy soft sets and studied some of
algebraic properties.

Throughout this work, U refers to the initial universe, P(U) is
the power set of U, E is a set of parameters and Ac E . S(U)
denotes the set of all soft sets over U.

2. Preliminaries

In this section, we first recall the basic definitions related to
fuzzy soft sets which would be used in the sequel.

Definition2.1

Suppose that U is an initial universe set and E is a set of
parameters, Let P(U) denotes the power set of U .A pair
(F,E) is called a soft set over U where F is a mapping given
by F: E— P(U) .

Clearly, a soft set is a mapping from parameters to P(U), and
it is not a set, but a parameterized family of subsets of the

Universe.

Definition 2.2.

Let U be an initial Universe set and E be the set of
parameters. Let A — E. A pair (F, A) is called fuzzy soft set
over U where F is a mapping given by F: A— P(U), where
P(U) denotes the collection of all fuzzy subsets of U.

Definition 2.3

Let X be a group and (F,A) be a soft set over X. Then (F,A)
is said to be a soft group over X iff F(a) <X, for each
aeA.

Definition 2.4

Let X be a group and (f, A) be a fuzzy soft set over X. Then
(f, A) is said to be a fuzzy soft group over X iff for each a €
Aandx,y € X,

() fu(x . y) = T (fu(x), fu(y)

(i) f(x) = ()

That is, for each a € A, f, is a fuzzy subgroup in Rosenfeld's
sense [9]

Definition 2.5

Let (f,A) be a soft set over a ring R. Then (f, A) is said to be
a soft ring over R if and only if f(a) is sub ring of R for each
ae A.

Definition 2.6

Let (p,y): X —> Y is a fuzzy soft function, if ¢ is a
homomorphism from x — y then (¢,y) is said to be fuzzy
soft homomorphism. If ¢ is an isomorphism from X — Y
and vy is 1-1 mapping from A on to B then (o,y) is said to be
fuzzy soft isomorphism.

3. Properties of Fuzzy soft ring

Throughout this paper R denotes a commutative ring and all
fuzzy soft sets are considered over R. In this section, we
presented the basic concepts of fuzzy soft ring theory and
then we discuss basic algebraic structures of fuzzy soft ring
and some related properties are investigated.

Definition: 3.1

Let R be a soft ring. A fuzzy set ‘p’ in R is called fuzzy soft
ring in R. i.e. (x,y) R

(FSR1) (i) p (xty) = T{u(x), p(y)}

(FSR2) (ii) p(-x)=p(x) and

(FSR3) (i) pu (xy) = T{ux), u(y)} , forall x,y € R.

Proposition 3.2. [6]
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Let p and A be two fuzzy soft ring of R, then
wN A is a fuzzy soft ring of R.

Proof :
It is obvious

Proposition 3.3. [6]
Let p and A be two fuzzy soft ring of R, then
p U A is a fuzzy soft ring of R.

Proof:
It is obvious

Theorem:3.4
Let p and A be two fuzzy soft rings over R, then p A A is
fuzzy soft ring of R.

Proof:
Letx,y €G.

FSR(iii)

(L AL (xty) = (n(xty) AL (X1Y))
2T {u ), k() } AT LX), A (y)}
ZT{REALE) TR ALY}
= T{u A L)(X) ( LAR(Y)}

(i.e) (A A) (x+y) = T{(A M)(X) 51 A V)(Y)}

FSR(ii)

(AR 2 (%) AR (X)
> nx) ALK
> (1 AVX)

(€) (LA D) () 2 (RAVX)

FSR(iii)

(L AMEXY) = p(xy) AL(XY)
ZT{R &), LY AT AX),A ()}
2T ALE LT {p@) ALY}
=T A M) (LA A}

(i.e)(n AR (xy) 2 T{(HA M)(X) (1 A M)}
Hence p A A is fuzzy soft ring of R.

Theorem:3.5
Let pand A be two fuzzy soft rings over R, then pv A is
fuzzy soft ring of R.

Proof:
Letx,y €G.

FSR(iii)

LV D) (xty) = (L (xty) v A(xty))
2T E),p@)) Vv TR®,A(®Y))
2TV A X)), T @) v Ay)
> T(u v A)X) (v A)(Y))

(i.e) (uv A) (x+y) = T(uv A)(X) 5(1 v A)(Y))

FSR(ii)

(LvA)(-X) = p (-x) VA (-X)
Z px)vAax)
2 (L VA)(X)

(i.0) (Wv(-x) > (1A) (%)

FSR(iii)
(n v VDY) = p(xy) v A(xy)
2T {nx), p () vT {AX),A(y)}
2TV AKX LT {R@) v Ay}
= T{(n v M)(x) .1V M)}
(i.e)(uvA) (xy) = T(LvA)(X) 5(1 v M)(Y))
Hence p v A is fuzzy soft ring of R.

Proposition 3.6
If {Wi }i <y is a family of fuzzy soft ring of R, then Ny is
fuzzy soft ring R whose Nu= {(x, Aw(x) / xeR}, where i
L.
Proof:
Let x, y €G, then fori € f, it follows that

(FSR(1)
Npi(xty) = A pi(xty)

> AT (1 (%), 1 ()}

2T { (A (), (A W)}

2T (Opi(x), (Niy) §
() N (xty) 2T { (N (x), (Npi(y)}

(FSR(ii))

O w(-x)= A p(-x)
> A i(X)
2 (M) (x)

@i-e) (N ) (%) 2 (N w)(x)

(FSR(iii))

N w(xy) = A pi(xy)
> AT { (%), wi (y)}
=T { (A p(x), (A p(y)}
ZT{Nwi(x), Nily) }

(i) N (xy) 2T (N (), (NEi(y) )
Hence (Nf) is fuzzy soft ring of R.

Proposition 3.7

If {Wi}i <y is a family of fuzzy soft ring of R, then U ; is
fuzzy soft ring R whose U w= {(x, v Wi(x) / xeR}, where i €
L.

Proof:
Letx, y €G, then for i € p, it follows that

(FSR(i))
UHi(Xty) =V pi(xty)
Z VAT (u (%), Wi (¥)}
>T { (viui(x)), (Vii(y)}
>T{ Un(x), vpi(y) }
(.e) up (xty) =T { (U (%), (Vpi(y) }

(FSR(ii))

U (X ) = Vv pi(-x)
>V pi(x)
> (Upi)(x)

(i.e) (U ) (-x) 2 (U )(x)
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(FSR(iii))

URi(Xy) = Viu(xy)
> VT { (%), i (v)}
>T { (viuX)), (Viu(y)}
> T{ Upi(x), Vpi(y)}

(ie) U i (xy) 2 T ((Lpsi (%), (Vpiy) )
Hence (U ;) is fuzzy soft ring of R.

Proposition 3.8

Let R and R' be two rings and 6: R —R' be a soft
homomorphism. If p is fuzzy soft ring of R then the pre-
image 07'(u) is fuzzy soft ring of R.

Proposition 3.9 [6]
Let 8: R — R' be an epimorphism and p be fuzzy soft set in
R'. If 07 (p) is fuzzy soft ring of R, w is fuzzy soft ring of R".

Theorem:3.10

If ‘W’ is a fuzzy soft ring of R, then u° is also fuzzy soft

ring of R.

Proof:

For any x,y € R

(FSR1)

HEGety) = 1= (xty)
< I-T {pn (), n ()}
=max {I- p(x), I- n(y)}
= max {p“(x), L(y)}

(i-e) u“(x+y) = max {p(x), )}

( FSR2)
HE(x) = 1- p(x)
= 1- u(x)
= nX).
(i.€) p(-x) = p“(x).
(FSR3)

u(xy) =1-p(xy)
<I-T {p(x), p ()}
=max {1- p(x), I- p(y)}
= max {p“(x), p°(y)}
(i.) p“(xy) = max {u“(x), u(y)}
Hence uc is fuzzy soft ring of R.

Theorem :3.11
If wand A are fuzzy soft rings of R and R' respectively, then
px A is a fuzzy soft rings of Rx R'.

Proof:
Let u and A are fuzzy soft rings of the rings R and R’
respectively
Let x; and x, be in R, y; and y, be in R'. Then (x,, y;) and
(X2, y2) arein Rx R'.
Now,
(FSR1)
HXA [t yDEety) ] =pxX A (XX, YieY2)

=T { L (x1:X2), M(y1+y2) }

2 T{ T{p (x1), u (x2)},

T{A (y1), My2)}}

=T{ T{p (x1), My1) }»
T{p (x2), My2) } }
= T{uxA (X1, y1), W XA (X, y2)}-
Therefore p x Al(xi+ y)(aot  y)I=T{pxA(xpyr), M

XA(X2,Y2)}-

(FSR2)
wxA [-(x, y)] =pxA (-Xp,-y1 )
=T {p(x), Ay}
2T {p(x), Ay }
=pXA (X, Y1)
Therefore pxA [-Xp, YDl =pxA (Xg,¥1)-

( FSR2)

HXA [(X,yD)(X2, ¥2) ] = XA (XX, Y1y2)
=T {p(xix2), M y1y2) }
2 T{ T{p (x1), u (x2)},
T{h (1), My2)}}
=T{ T{p (x1), My) },
Ti{n(x2), My2) } }
= T{uxh (x1, y1), BXA (X, Y25
Therefore p x AM(XpYD)(X2,y2)I=T{uxA (x5, y1), B XA (X2,
y2)}
Hence p x A is fuzzy soft rings of Rx R’

4. Conclusion

In this paper, we have studied the concept of fuzzy soft rings
and their properties. This concept can further be extended for
new results.
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