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ABSTRACT

As a new algebraic structure , Q-fuzzy groups were introduced by Solairajee and Nagaranjan in 2009 . Fuzzy soft rings and
fuzzy soft ideals were introduced by Ghosh , Dinda and Samanta in 2011 .

In this paper, we introduce Q-fuzzy soft ring and Q- fuzzy soft ideal by using fuzzy soft sets . Several
algebraic properties together with homomorphic image and pre image are investigated.
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1. INTRODUCTION

Fuzzy set theory developed by Zadeh [3] is considered as a special case of soft sets. Due to the lack of parameterization, Zadeh'’s
fuzzy set theory was not successful in some cases . It is for this reason that Molodstov [5] introduced the concept of soft sets in
1999 as a new mathematical tool for dealing with uncertainties.
Ahamad and Kharal [6] introduced the definition of fuzzy soft set and studied some of their basic properties . Zhiming

Zhang [7] studied intuitionistic fuzzy soft ring .

Solairajee and Nagaranjan [1] and [9] analyzed Q- fuzzy groups and introduced fuzzy left R-subgroups of near rings with
respect to t-norm . Ghosh, Dinda and Samanta [2]introduced the concept of fuzzy soft rings and fuzzy soft ideals .

In our paper, we have developed the concept of Q-fuzzy soft ring and Q-fuzzy soft ideal by the help of fuzzy soft sets . Some
algebraic properties as well as homomorphic image and pre image have also been studied .

2. PRELIMINARIES :

DEF(2.1) : A fuzzy set A onanon empty set X is characterized by its membership function , x5 : X —[0,1] where

Hx (X) isinterpreted as the degree of membership of element of X in fuzzy set Aforall X & X .The complement of fuzzy
set A onXis defined by
The null fuzzy set O and the whole fuzzy set1 are constant mapping from Xto {0}and {1} respectively. [3]
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DEF(2.2) The standard intersection of two fuzzy sets A andB is represented in general by binary operation
1:[0,1]x[0,1] —[0,1] on unit interval called t-norm which satisfies the following conditions .

(i) i is commutative and associative .
(ii) i is continuous .
(iii) i@l)=a ; Vae[0]]
(iv) as<c ;b<d = i(a,b)<i(c,d); WVvab,c,de[0]]
[4]
DEF(2.3) : Thestandard union of two fuzzy sets A and é is represented in general by binary operation
u:[0,1]x[0,1] —[0,1] on unit interval called t- co norm which satisfied the following condition .

(i) u is a commutative and associative

(i) u is a continuous

(iii) u(@@l)=a ; Vae[0]]

(iv) a<c;b<d = u(ab)<u(c,d) va,b.cd €[0]] [4]

DEF(2.4) : Let X be the universal set of discourse, E be the set of parameter and P(X) be the power set of X. .Then the ordered
pair (F,E) , where F:E— P(X) , is a mapping, is called a soft set over X.
In fact a soft set is a parameterized family of subsets of X , where each
set {F(p): p € E} of the family is a collection of p element of the soft set ( F,E ). [5]

DEF(2.5) : Let X be the universal set , E be the set of parameter and AcE

Then the pair (F,A) where F:A> 1" isa mapping and [=[0,1] is called a fuzzy soft
seton X, [X being the collection of all fuzzy subsets of X . [6]

DEF(2.6) : Let G be the group and (F,A) be the soft set over G. Then (F,A) is said to be soft group over G iff F(p) <G for

each pe A

DEF(2.7) : LetGbe group and (F,A) be a fuzzy soft set over G .Then (F,A) is said to be a fuzzy soft group over G , iff for each
peAand X,yeG

M F&y)=i[Fx),F,()]
i R =F(X)

DEF(2.8) : Letfand g be any two fuzzy subsets of aring .Then u(f,g) is also a fuzzy subset of R

. . Z=XV.
defined by u(f,g)(z):{Xy[m'”{fo(x)'g(y)}] _ z;txi// where x,y,zeR.

DEF(2.9) : Let(F,A) bea softsetoveraring (R,+,7) .Then (F,A) is called a soft ring over R iff F (p) is a subring of R for
all pe A
DEF(2.10) : LetR be the soft ring.Then a fuzzy set g5 :R —[0,1] onRis called a fuzzy soft ring onRif
O az(x+y) 2 i{uz (), 125(Y)}
(i) ax(=X) = wz(x)
(iii) s (xy) = i{uz (X), 145 (Y)}, forall X,y,€ R Xystands for X.Y and I is t-norm
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DEF(2.11) : Let (f,g): X —Y be a fuzzy soft function..if f : X —Y be ahomomorphism,

then (f , g) is called a fuzzy soft homomorphism and if f : X —» Y be an isomorphism and

g: X —Y be oneone mapping from A onto B, then (f,Q) is called a fuzzy soft isomorphism
where Ac X BcY

3 : Q-FUZZY SOFT RINGS

DEF(3.1) : Let R be the soft ring. A fuzzy set f; (X) where A= {X,,uA(X) ‘Xe R} onR

is called Q- fuzzy softring in R if following conditions hold .

Qo px(X+y,q) = i {ug(x,9), 15 (Y, )}

Q:  uz(=x0) = wuz(x,0q)
Q3 :

Ha(xy,q) = 1 {uz(x,0),15(y,9)} forall X,y € Rand q€Q

Theorem (3.2) : Every assumed Q-fuzzy soft ring fix (X) is a Q-fuzzy soft ring of R .
Proof :

Let 45 be an assumed Q-fuzzy soft ring
Ha(x+y,0) 2 1 {ug(x,0), 15 (y,0)}
Q: Ha(=%0) = pa(x0)

Qo px(Xy,q) = 1 {uz(%0),u5(y,q)} forall X,yeRand qeQ

Q :

Since 15 (X) is assumed

A (X,0), 1z (Y, Q) } = [ [A{as (X, Q), 1 (Y, D)} 5 A pa(X,0), A px(Y,0)]
i{ﬂ,&(x!q)lﬂ,&(y!q)}
Ay (X,0), 5. (Y, Q) }
And hence,

IA

IA

i{;uA(X’q)uuA(y!q)} =/\{/JA(X,C|),,UA(y,Q)}
= /,lA(X-i-y,q) Zi {ﬂA(X!q)!ﬂA(qu)}

= min{ 15 (X,q) , sx(y,q) } forall X,y e Rand qeQ
Hence pz (X) is a Q- fuzzy soft ring of R

Theorem (3.3) Let t5(X) be the Q- fuzzy soft ring of R and ¢ be an endomorphism of R ,
then (¢) is also Q- fuzzy soft ring R .
Proof : for all X,y €R , we have

Q :  wg(@{x+y.q)}

ux{p(x+y,a)}
/UA{¢(X1q) , ¢(y!q)}
I {uxp(x, Q) , uxp(y,a)}

> 1 {(uz2)(x,9) » (u32)(y,9)}
= 1 {p(=x,0)}

Hx{g(x, )}
Mz (9)(X,Q)

\%

2

Q : ux(#)(=x0)

v

v
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w1z {(xy,a)}

1 {(#x,9), (dy, a)}
i{ees (9%, Q), 15 (B, A)}
i€z (X, 0), 11z 8(y, a)}

= uz(@) isa Q- fuzzy softring of R

Qs ma(PA(xy, )}

v

\%

Theorem (3.4) : Let R and R’ betworings and ¢:R — R’ be a soft homomorphism .
if pzand F, be Q-fuzzy softrings of R and R’ respectively. Then the pre image ¢71(Fp) is a Q- fuzzy softring of

R
Proof : Suppose that Fp is a Q - fuzzy softring of R’ ,Suchthat X,y e R and qeQ

¢

R R’/

Then  Q: Mgy A(X+Y. A} = 5, 18X +Y), G}
Hag A(#.0), (dy.0)}
b {ttp e,y (P06 ) 0 5 e (9(Y, D)}
2 ey (6 0) o Mgy, (Y, )}
Q ¢ Mapre (XD} = ap {H(-x.0)}
> piae {p(% )}
Y7y (09}
Qs+ Mgy OV} = 45 1P (xY, Q)}
= Hae)(ex0), (9y,9)}
2 1 {uge, (#(9)) , i e, (#(Y, 0D}
2 { g ey (0 Q) o Hgge, (Y, 0D}

= ¢_1 ( Fp) isa Q- fuzzy softring of R
Theorem (3.5) : The onto homomorphism image of a Q- fuzzy soft ring having suprimum
Property isa Q - fuzzy soft ring of R
Proof : Let ¢:R—> R’ bean onto homomorphism of Q- fuzzy soft rings and £ be the

\%

Suprimum Property of Q-fuzzy soft ring of R .
Let X,y eR’ and x, ceg'(x), Yo c¢*(y') besuchthat
Hi(%,0) = sup  {ug(h,q)}
(h.a)eg™(x')

and yﬂ(yo,q) = Sup {yz\(h,q)} respectively .
(ha)ep™(y)
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Then we can deduce that

Q :u {X+y )} = sup {ux(z,0)}

(z.9)ep (X' +y' ,q)
> 0 {ux (X, ), 125 (Yo, 9))
>i{ sup pz(ha), sup  u(hq) }

(ha)ep™(x',q) (haes™(y'.a)

> min{uA/(X/,Q)aﬂA/(y/nQ)}

Q. u(-x,a) = sup  {ui(z.0)}

(z.9)eg™ (% .q)
2 pz(%,0) =
2 sup /JA(th)

(ha)ep™(x',q)
= /UA(X/’q)
Q . i {(XY. )Y = sup  {up(z,0)}

(z.9)e ™ (X'y' )
> 0 {uz (%0, 9), 245 (Y0, 9))
>i{ sup uz(ha), sup ui(ha)}

(ha)es™ (X' ,a) (ha)es™(v'.a)
= min{ug’ (X', 0), 22 (¥, )}
Hence , Hj is a Q-fuzzy soft ring of R/
Theorem (3.6) : Let MUz be a Q- fuzzy soft set of R and ,U; be a Q- fuzzy set in
N ={1,2,3.....} defined by 4z (%, Q) = 45 (X,0)+1—115(0,9)  forall X€N
Then ﬂ;\ is a normal Q —fuzzy subgroup of R
Proof:- Forany X,Y€Rand J€Q  we have,
Q : a{x+y)a} = g (X+Y,0) +1-25(0,0)
> {ug(x,0), 45 (Y, 9)} +1-145(0,0)
2 s (X, 0) +1- 45 (0,0), 415 (¥, ) +1- 15 (0,0)}
= iz (Mx, ), 5 (my, 9)}
Q; : HA(-X,0) = pa(-%,0) +1- 15 (0,9)
2 {uz (%, 0Q) +1- 15 (0,0)}
= Uz (x.0)
= iz (M, 0), 245 (My, @)}
4z (Xy,q) +1— 15 (0,q)
I{ax (X, 0), 5 (Y, D} +1-125(0,0)]
i[{ax (%, ) +1- 115 (0,0)}, {ax (¥, Q) +1 - 145 (0,0)}]
=ifuz (Mx,0), 445 (y, 9)}

So ,U; is a normal Q fuzy subgroup of R

Q; : ,U;(Xy. a)

v

\%
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4 :Q-FUZZY SOFT IDEALS
We shall first concentrate ourselves to fuzzy soft ideals and then Q —fuzzy soft ideals .

DEF(4.1) : Let (R,+,-) be a ring and E be the set of parameter suchthat AC E .

Let F:A1” isa mapping where 1=[0,1] ,I¥ being the collection of all fuzzy subsets of X .

Then (F,A) is called a fuzzy soft left ideals over Riiff for each p € A, the corresponding

fuzzy subset IE'p :R —[0]] is a fuzzy leftideal of R.  i.e

i F,(x=y)=i{F,(x),F,(y)}
(i) 'Ep(xy) 2 ﬁp(y) V x,yeR

DEF(4.2): (F,A) is called a fuzzy soft right ideals over Riff for each p € A , the corresponding

fuzzy subset Ep :R—[01] is afuzzyright ideal of R. i.e

M R G-y =R X.F(y}
i Ry =F X ;¥ xyeR

DEF(4.3): (F,A) is called a fuzzy softideals over Riff foreach p € A, the corresponding fuzzy

subset IEp R —[0]] is afuzzy idealofR. ie

(0 F,(x—y) > i{F,(x),F,(y)}
i R0 >R, (0,F (1)} ; ¥V xyeR

DEF(4.4): LetR be afuzzy soft ring .Then the fuzzy subset IEp :R —>[0,1] is called
a Q -fuzzy soft ideal in R, if
Q)  F(x-y,q)=KF,(x0),F(y.a)}

1Q)  F(xy,q) > V{F,(x,q),F,(y,q)}
vV x,yeR ; qeQ

THEOREM(4.5) : Let (R, +,.) be a fuzzy soft ring and E be the parameter such that A< E .

foreach PE€A | the corresponding fuzzy subset F,:R—> [01] isa Q-fuzzy
soft ideal of R iff the following conditions hold

[i) Fp (X =Y q) 2 I{Fp (X1 q): Fp (y1 q)}
@  u(lg, ﬁp) < |Ep and U(lzp, Ig) < Ep respectively .
| ; being characteristic function of R and U being the fuzzy t co-norm .

Proof : Suppose that IEp : R —[0,1] be a Q- fuzzy soft left ideal over R foreach peA.
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= 1. F(x-v.0)>H{F,xa)F (.}
2. Izp(xy,q)zlzp(y,q) , V. xyeR ; qeQ
Let z be the element of R . Then by definition (2.8)

u(le F)z= v A1 (0).Fy (v, )]

v [F(y,9)]

2=(xy.)
< Izp(xy, q) by condition (2)
=F,(2)
If z be not expressed as z=(xy,q) ,where Xx,yeR and qeQ ,then
u(la,F,)z=0 <F,(2)
~ u(lg,F,) <F,
Similarly , we can prove that
u(F,,1;) <F,
Also (i) follows by (ii)
Conversely , suppose that (i) and (ii) hold for any fuzzy subset (F,A) over R with pe A
Then  F,(x—y,q)>i{F,(x,a),F,(y.0)}

u(ly,F,) < F,

Clearly then , F,(xy,q)>u{l, F,}(xy,q) >F,(y,q)
= IEp is a Q-fuzzy soft left ideal inR .
Similar proof for Q-fuzzy soft right ideal in R can be established .
This means .

Qi Fy(x—y,9) = i{F,(x,q),F,(y,q)}

1Q:  F,(xy,q)>V{F,(x0),F,(y,a)}
V. x,yeR ; gqe€Q

= IEp is a Q-fuzzy soft ideal inR.
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5. CONCLUSION

In the present paper , the theoretical point of view of Q-fuzzy soft ring and Q-fuzzy soft ideal are discussed
.These concept are basic supporting structure for development of soft set theory . one can extend this work by
studying other algebraicstructures
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