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ABSTRACT:

The aim of the paper is to lay a foundation for providing a soft fuzzy algebraic tool in
considering many problems that contain uncertainties. In order to provide these soft fuzzy
algebraic structures, the notion of (a, §)-fuzzy soft int-groups which is a generalization of that
fuzzy soft groups is provided. By introducing the notion soft fuzzy cosets, soft fuzzy quotient
groups based on (a, 8)-fuzzy soft interior ideals are established. Finally , isomorphism theorems

of (a, B)-fuzzy soft int-groups related to invariant fuzzy soft sets are discussed.
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1. INTRODUCTION: The notion of fuzzy set was introduced by L.A.Zadeh[ 23], and since then
this concept has been applied to various algebraic structure. Later several authors such as
Booth[5] and Satyanarayana[20] studied the ideal theory of near-rings. Molodtsov[14] initiated
the concept of soft sets that is free from the difficulties that have troubled the usual theoretical
approaches. Molodtsov pointed out several directions for the applications of soft sets. Maji et.al
[15]gave the operations of soft sets and their properties. Furthermore, they[16] introduced fuzzy
soft sets which combine the strength of both soft sets and fuzzy sets. As a generalization of the
soft set theory, the fuzzy soft set theory makes description of the objective world more realistic,
practical precise in some cases, making it very promising.

Since the notion of soft groups was proposed by Aktas and Cagman[2], then the soft set
theory is used a new tool to discuss algebraic structures. Acar et.al[3] initiated the concepts of
soft rings similar to soft groups. Liu et.al further the investigated isomorphism and fuzzy
isomorphism theories of soft rings in [13], respectively. Soft sets were also applied to other
algebraic structures such as near-rings[17], I'-modulus and BCK/BCl-algebras[22].Bhakat and
Das| 6] proposed the concept of (, §)-fuzzy subgroups.

Cagman et.al[7] studied on soft int-group, which are different from the definitions of soft
groups[2]. The new approach is based on the inclusion relation and intersection of sets. It brings
the soft set theory, the set theory, and the group theory together. On the basic of soft int-groups,
Sezgin et.al[18] introduced the concept of soft intersection near-rings (soft int-near rings) by
using intersection operation of sets and gave the applications of soft int near-rings to the near-
ring theory. By introducing soft intersection, union products and soft characteristic functions,
Sezer[ 19]made a new approach to the classical ring theory via the soft set theory, with the
concepts of soft union rings, ideals and bi-ideal. Jun et.al[10] applied intersectional soft sets to
BCK/BCl-algebras[11] an obtained many results. In the present paper , we provide the notion of
(a, B)-fuzzy soft int-groups over fuzzy soft interior ideals and the notion of fuzzy coset , soft
fuzzy quotient groups based on(a, 8)-fuzzy soft int-ideals are established. Finally , isomorphism

theorems of (a, §)-fuzzy soft int-groups related to invariant fuzzy soft sets are discussed.
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2. PREMINARIES

In this section, we would like to recall some basic notions related to soft sets and soft
int-groups. Throughout the paper, G denote arbitrary groups and e,e;, and e, are the identity
elements of G,G; and G, respectively. U is an initial universe and E is a set of parameters under
the conditions with respect to U. A and B are subsets of E. The set of all subsets of U is denoted

by P(U). Molodtsov[14 ] defined the concept of soft sets in the following way.
Definition 2.1: [15]A soft set f, over U is defined as f,: E— P(U) such that f,(x)=0 if x ¢ A.

In other words, a soft set U is a parameterized family of subsets of the universe U. For all
€ € A, f4(e) may be considered as the set of e-approximate elements of the soft set f,. A soft set
fa over U can be presented by the set of ordered pairs: f, = {(x,fa(x)) / x EE, fu(x)=
P (U)}.......... (1). Clearly, a soft set is not a set. For illustration, Molodtsov consider several
examples in (14).

If £, Is a soft set over U, then the image of f; is defined by Im(f,) = {fa(a)/a € A}. The
set of all soft sets over U will be denoted by S(U). Some of the operations of soft sets are listed

as follows.

Definition 2.2:[16]Let f;, fz € S(U). If f4(x) € fz(x), for all x € E, then f, is called a soft
subset of fz and denoted by f, € fz. fa and fg are called soft equal, denoted by f, = f5 if and

onlyif f; € fz and fz C f;.

Definition 2.3: [18]Let f;, fz € S(U) and let y be a function from A to B. Then the soft anti-

image of f, under y denoted by x(f,), is a soft set over U defined by,

%, (b)= {ﬂ {fa(@)/a € A, x(a) = b}, if x™*(b) # @ @)

0 , otherwise = e

for all beB. And the soft preimage of f undery, denoted by y ~1(f3), is a soft set over U defined

by X‘lfB(a) = fg(x(a)), forall a € A.

Note that the concept of level sets in the fuzzy set theory, Cagman et.al[7] initiated the

concept of lower inclusions soft sets which serves as a bridge between soft sets and crisp sets.
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Definition 2.4:[9] Let G be a group and f; € S(U). Then f; is called a soft intersection
groupoid over U if f;(xy) 2 fe(x) N fs(y) for all x,y € G. f; is called a soft intersection

group over U if the soft intersection groupoid satisfies f;(x 1) = f; (x) forallx € G.

For the sake of brevity, soft intersection group is abbreviated by soft int-group throughout

this paper.

Example: Assume that U=Z is the universal set and G=Z,, is the subset of parameters. We define
asoftset f; by f-(0)={0,1,2,3,4,5,6,7,8,9, 10}

fc(1) ={0, 2,4,6,8,10},f;(2) ={1,3,4,6, 7},f;(3) ={0, 2, 3,6, 9},f; (4) = {1, 3,4,6, 7}

fe(5) = {0, 2, 4, 6, 8, 10} .1t is clear that f; (1 + 2) 2 f;(1) N f;(2), implying f; is not a soft

int-group over U.

Definition 2.5:[23] Let U be a non-empty set. Then by a fuzzy set on U is meant a function
A U - [0,1].Ais called the membership function, A(x) is called the membership grade of x in
A. We also write A= {(x, A(x)): xeU}

Example: Consider U={a, b,c,d } and A : U — [0,1] defined by A(a)=0, A(b)=0.7, A(c)=0.4,
A(d)=1
Definition 2.6:[2] Let U be an initial universe, E be the set of all parameters and AC E. A pair

(F, A) is called a fuzzy soft set over U where F: A — P (U) is a mapping from A into P (U) ,

where P (U) denotes the collection of all subsets of U.

Example: Consider the above example, here we cannot express with only two real numbers 0
and 1, we can characterized it by a membership function instead of crisp number 0 and 1, which

associate with each element a real number in the interval [0,1].Then

(fa, B) = {fa(e1) = {(uq, 0.7), (uz, 0.5), (u3, 0.4), (us, 0.2)} fa (e2) = {(uq, 0.5), (uz, 0.2),
(us, 0.5)} is the fuzzy soft set .

Definition 2.7: Let f; be a fuzzy soft set over U. f; is called a (a, 8)-fuzzy soft int-group of U if
O feCy)Na = fe)NfeOIUB () fex™Dna= fe(x)Up. Forallx,y €G.

A Quarterly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [Js=NNECEELEMITIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Engineering, Science and Mathematics
http://www.ijmra.us



September SNV EISSN: 2320-0294

2014

Example:1 Let Z/(3) = {0, 1, 2} be a modulo 3 residue class group, A={1,, 1,}. Define a fuzzy
soft set (F,A) over < Z/(3) , + > as ; F(1,)(0)=0.3, F(1,)(1)=0.6, F(1,)( 2 )=0.8, F(1,)( 0 )=0.4,

F(2,)(1)=0.5, F(1,)(2)=0.7. It is easy verify that F(1,), F(4,) are fuzzy subgroups of
< Z/(3) , + >. Therefore (F,A) is a fuzzy soft int-groups over < Z/(3) , + >.

Example:2 Let G= {e ,x Y, 2} be the group with the binary operation defined below.

* le | X |y |z
e |e |X z
X | X |z y
y |y |e |z |X

y [X |e

Let A = {hy, h,} be the set of parameters. For each parameter h; € A, F(h,): G—[0,1]. For each

parameter we define

F(h,) ={<e,0.6>, <x,0.75>, <y,0.62>, <z,0.31>}

F(h,) = {<e,0.77>, <x,0.88>, <y,0.92>, <z,0.7>}.
Here (F,A) is fuzzy soft int-group.
Lemma 1:Let f; be a fuzzy soft set over U. If f; is a (a, §)-fuzzy soft int-group of G, then
D (e HNa)UB = (fz(x)na)UpB.(ii) fex™H)na = fz(x) upforallx € G.
Proof:(i) Assume that f; is a (a, B)-fuzzy soft int-group of G.
Then for allx € G, we get that
(fe™MNnaUB=(fex™Hnana)up=((ff((x™H)™HUBNa)UB
=(fe(x)na)up.
(i)t is straight forward.

Lemmaz2: Let f; be a fuzzy soft set over U. If f; is a (a, §)-fuzzy soft int-group of G, then
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() (fs(e) Na)UB = (fz(x) Na) UR.(i) fz(e) N1 = fz(x) U B forallx € G.
Proof: (i) Assume that f; is a (a, §)-fuzzy soft int-group of G.

Then for allx € G, we get that

(fe@naUB=(fgx™Hnana) U = ((fg(x)Nnfe(x™NUBNa)up
=((fe)Nna)UBN ((fe(x™HNa)Up) = (fe(x) na) U pB. (By Lemma:l)
(ii) It is straight forward.

Combining lemma:2 and Definition:2.7, we obtain the following characterization of (a, B)-fuzzy

soft int-groups.
Theorem 2.1: A fuzzy soft set f; over U is a (a, §)-fuzzy soft int-group over U if and only if
fexy ™ HNa = fe(x)Nn fz(y)upforallx,y € G.
Proof: Suppose that f; is a (a, §)-fuzzy soft int-group over U. Then
fexy™)Na = fe)nfe(y ™ UL =fe(x)Nnfe(y)upforallx,y €G.

Conversely, suppose that fz(xy ™) Na = f;(x) n fz(y) u B forallx,y € G.
First, choosing x=e yields fz(y"1) Na = f;(y) U B. Thus,
fe)Na =fe(™H™HNaz fo(y~) U P Hence fe(») N a = f(y~*) U B. Secondly
foy) Na=fex(™™) Naz= fe)n fey™UE = fe(x) N fe(¥) U B . Therefore
fc is a (a, B)-fuzzy soft int-group over U.
Theorem?2.2: Let f; over U is a (a, §)-fuzzy soft int-group over U and x € G. Then
fexy)Na = fep(y)upforally e Gifandonlyif f;(x) Na = f;(e) UB.
Proof: Let fz(xy) Na = fes(y)UpBforally € G.

Choosingy = evyields f;(x) Na = f;(e) U, thus by lemma-2, f;(x) Na = f;(e) UPL.
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Conversely, let f;(x) N a = f;(e) UB. Then

fey)Na = fe)nfe(UB=fele)nfe(y)UB=[fe(y)upB.

Theorem?2.3: Let f; and fy be (a, §)-fuzzy soft int-group over U. Then f; N fy is also a («, B)-

fuzzy soft int-group over U.
Proof:Let (x4, v1), (x2,¥,) € G X H. Then
fon (e, y1) (2, ¥2) ™) Na = fau (0L y1y2 DU B = f (™D 0 fu(ay2."HU B

= (feOc)NfeO)UB) N (fu)Nfu()UB )= (fex)nfu(y)UB) n (felxz)N

fu(2) UPB) = fou (x1, 1) N fou (x2,¥2) U B.Therefore, f; [ fy is a (a, B)-fuzzy soft int-group
over U.

Note that f; U fy is not a («, )-fuzzy soft int-group over U.

Definition 2.8:[22] Let f,, fz € S (U). Then, N-Product and V- Sum of f, and f5, denoted by

fafz and fVfp, are defined by f4p(x,¥)= fa(x) 0 fp(¥), fave(x, )= fa(x) U fz(y) for all x
.y EE respectively.

Definition 2.9: Let f; and fy be (a, 8)-fuzzy soft int-groups over U. Then, the product of soft

int-groups f; and f is defined as f; X fy = fexy Where
foxu(,y) Na = fe(x) X fu(y) U g forall (x,y) € G x H.
Theorem2.4: If f; and fy be (a, B)-fuzzy soft int-groups over U, then so is f; X fy over UxU.
Proof: By definition:2.9, let f; X fy = foxy Where
foxu(,y) Na = fe(x) X fu(y) U B forall (x,y) € G x H.
Then for all (x4, y1), (x3,¥,) € G X H,
foxu (1, 1) (2, ¥2) 7)) N @ = foun (X2 H 1y, ) Na=f (xax™1) X fu(ay2 U B

> (fex) Nfe(x)UB) X (fu)Nfu()UB )= (fex) X fu(y) UL ) N (falxz) X
fu@2) U B) = foxu (X1, ¥1) N foxu (x2,¥2) U B.
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Hence, f; X fy = foxy 1S fuzzy soft int-groups over UxU.

Theorem2.5: Let fy be (a, B)-fuzzy soft int-group over U and h be a homomorphism from G to

H. Then h=1(fy) is (a, B)-fuzzy soft int-group over U.
Proof: Letx,y € G. Then,
R (fi) () N a = fy(h(ey)) Na = f(RGRM) N @ = fu(h(x)) N fu(h()) U B
=7 (fi) @) N R (fi) (@) U B.
Also,
R na = fu(hxr™) n a = fy((h@) ™ na = fu(h()) VB = (fi)(x) Up
Hence, h=1(fy) is (a, B)-fuzzy soft int-group over U.

Definition 2.8: A fuzzy soft set f; over U is called (a, §)-fuzzy soft interior ideal of G if it
satisfies fe(xy) Na = fz(x)Nfz () UL , fexwy) na = fe(x) U B forall x,y,w € G.

Example: Let S= {0, e,f,a,b} be a set with the following cayley table.

0 |e (f |a |Db
0O (0 0|0 |0 |O
e |0 |e [0 |a |O
f |0 |0 |f |O |Db
a |0 (a |0 [0 |e
b [0 |0 |b |f |O

Let h : G— [0,1] be a fuzzy soft set in G defined by h(0) = h(e) =h(f) = 1, h(a) = h(b) = 0.

By routine calculations one show that h is an (a, §)-fuzzy soft interior ideals.

Definition 2.9: Let f; be a («, B)-fuzzy soft interior ideal of G. Then E Im(f;) is called the
extended image set of f;, where E Im(f;) = Im(f;) U (a, B).

Now we characterize (a, 8)-fuzzy soft interior ideals by upper inclusion.
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Theorem 2.6: Let f; be a fuzzy soft set over U and E Im(f;) a totally order set in inclusion.
Thenf; is a (a, B)-fuzzy soft interior ideal of G if and only if U(f;: 1) is an ideal of G, whenever

it is non empty, foreach A S U where § < 1 < a.
Proof: Assume that f; is a (a, 8)-fuzzy soft interior ideal of G and U(f;: A) is non empty.

It is sufficient to show that x y eU(f;:1). Let x,y €U(f;: 1) it follows that f;(x) = 4 and
fe(y) = A. Since f; is a (a, B)-fuzzy soft interior ideal of G and E Im(f;) a totally order set,
then

foy)na =f()Nf(y) UB=AUAUL= A<aq,
feawy) na = fe(x)UB= AUL=1<a.

And thus f; (xy) = a. Hence xy €U(f;: ). Therefore U(f;: A) is an ideal of G.

Conversely, assume that U(f;: A) is an ideal of G, whenever it is non empty, for each

A S U where § < A < a. Suppose that f(xy) Na = fz(x) n fz(y) U B does not holds for
some X, Y€ G; then there exists x,, y, €G such that f; (xoy,) N @ < A= (fz(x) N fz(¥o) U B).

There fore f; (xy) N f (o) 2 A ; that is x5y, €U(f;: 1) which is contradiction. Hence
fexy) na = fe(x) n fz(y) U B, forall x, y € R. Similarly, we can prove that
feCxwy) na = fe(x) U B forall x,y,w € G. Thus, f; is a (a, B)-fuzzy soft interior ideal of G.

Theorem?2.7: Let f; be a fuzzy soft set over U and y is a group homomorphism from G; to G,.
If f,is a (a, B)-fuzzy soft interior ideal of G, then x ‘1(f62) is a (a, B)-fuzzy soft interior ideal
of G;.

Proof: Letx;,x, € G;. Theny _1(f62)(x1x2) Na=fg, ()((xlxz)) Na=fg, ()((xl).)((xz)) Nna

> fo, 00(x)) 0 fo, X (e)) U B = x ~*(fe,)x) 0 x 7 (fe,) () U B

Moreover, we have
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x (fe,)awxy) na = f, (xGeiwx)) N = fo, (x(x). x W) x(x3)) N
> (fo, k)N VB =x "H(f5,)(x1) UB
Hence x ~*(fz,) is a (a, B)-fuzzy soft interior ideal of G,.

Theorem 2.8: Let f;, be a fuzzy soft set over U and  a group epimorphism from G, to G, If

fe,1s a(a, B)-fuzzy soft interior ideal of Gy, then (f5,) is (a, B)-fuzzy soft interior ideal of
Gz and (x(fg,)(e2) Na) U B = (f5,)(e1) Na) U B.

Proof: Let y;,y, € G, and f; is a (a, f)-fuzzy soft interior ideal of G;. Since y is a group

epimorphism from G, to G,, then x "*(y;) # @ and x “1(y,) # @. And thus, there exist
X1,X2 € Gl such that X(xl) =Y X(XZ) =Y. There fore , We have
X(fcl)(%)’z) Na=nN {f01 (x1x2)/ x(x1x2) = y1y23Na=nN {f01 (x1x2) N/ x(x1x3) = ¥1¥2}

= N {fe, (x1) N fg,(x2) U B/ x(x1) = y1, x(x2) = y23 =0 A fg,(x1)/ x(x1) = y13 0 {f5,(x2)/
x(x2) = y23 UB =x(fe, )v) Nx (f,)(y2) UB

1Wfe,)awy2) Na =0 {f, awyz)/ x(xawxz) = yiwy.} N a
=0 {fe, 1wyz) N a/ x(x,wx;) = y1wy,}
=0 {fe,( y1) na/x(x1) =y} =0{fe,(x)/ x(x1) =y1}UB =5(fe,)(y1) UR
Therefore y (f5,) is (a, B)-fuzzy soft interior ideal of G,.
By lemma-2, we have
((fe,)(€2) Na) U B = (N {fg,(x)/x € G, x(x) = e} Na) U

= {(f5,() N @) UB/x € Gy, x(x) = €5} = (f,(e2) N @) U B.
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3. SOFT FUZZY QUOTIENT GROUPS

The main purpose of this section is to give an approach for constructing soft fuzzy
quotient groups based on (a, B)-fuzzy soft interior ideals. Such approaches involve the concept

of soft fuzzy cosets. In addition, some simple characterizations of soft fuzzy cosets are presented.

Definition 3.1: Let f; be a (a, §)-fuzzy soft int-group of G over U and g € G. Then, a soft fuzzy
coset g@®f; of f; is defined by (g®f;)(X) = (feg(x —g) na) U B, forall x € G.

Main results
Theorem3.1: Let f; be a (a, §)-fuzzy soft int-group of G over U and a, b € G.Then
(feab)na) U B =(fs(e) na) U Bifandonlyif (fz(ba) Na) UB =(fzg(e) Na) UB.

Proof: Suppose that (fz(ba) N @) U B = (fs(e) N @) U B.Since f; is (a, B)-fuzzy soft int-group,
then (fg(ab) Na) U B =(feg(ab)nana)up =((fr(ba)UB)Na)Up

= (feba)na)uB=(fee)Na)up

By lemma-2, we have,

(feedna)upB = (fg(ab) Nna) U B.Thus, (fg(ab) na) UB =(fz(e) Na) UPL.

Conversely, assume that (f; (ab) N @) U B = (f;(e) N a) U B. We can prove that
(fe(ba) N @) U B = (fs(e) N @) U B in asimilar way.
Proposition3.1: Let £, be a (&, §)-fuzzy soft int-group of G over U and a, b € G.Then
a®f; = b@®f ifand only if (fz(ab) Na) U B =(fz(e) Na@) UB.
Proof: Suppose that (f;(ab) Nna) U B =(fgs(e) Na) UB.
Then (b@f6)(X) = (fe(xb) N @) U B = (fe(xaa™ b)) na) U B
=(fe(xaa™b)nana)Up =((fe(xa)n fe(a™b) UB) Na)Up

= () na) U N (fela™b)n ) UB) = ((fe(xa) na) U B) N ((fe(e) N @) U )
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> (fe(xa)na) U B =(a®f;)(x) forall x € G.
Therefore b®f; = a®f;. Similarly we can show that a®f; = b®f;. Hence b®f; = a®f;.
Conversely, assume that a®f; = b@f;.
It follows that (fz(ab) N a) U B = (b@f;)(@) = (a®f;)(@) = (fz(e) N a) U L.
Based on the above proposition, we give a property related to soft fuzzy cosets as follows.
Proposition3.2: Let f; be a (a, §)- fuzzy soft interior ideal over U and a, b, x,y € G. If
x@fc = a®f;, y®f = b®f;, then xy®f; = ab®fg, xwy®f; = a®f;.
Proof: Suppose x®f; = a®f;,y®f; = b®f;.

Then, (fegxa)na)up = (fe(e)na)up and (fe(yb)Nna)up = (fs(e) na)Up, by
proposition 3.1.Since f; is a (a, B)-fuzzy soft interior ideal, then

(fe((xyab)) na) U B = (fg((xa.yb)) N a) U B = (fe((xa.yb)) nana) U B
2((fe(xa) n feyb)uB)na)u B
=(fexa)na)n (fe(yb) na) UB =(fg(e)na)Up
On the other hand, it follows from lemma:2 that (f5(e) N &) U B =(f;((xyab)) N &) U .
Hence (fs ((xyab)) N a) U B = (fg(e) N @) U B, and so xy®f; = ab®f;.
More over (f; ((xwyab)) N @) U B = (f;(xawy.aywb) Na N a) U B
=(fe(xay) Ny UB =(fg(xay) Na Na) U
2 ((fe(xa) UB)Na)=(fe(xa)Na) U B
=(fzg(e)na)up.
According to lemma-2, we get that (f;(e) N @) U B =(f,((xyab)) n a) U B.

Therefore, (fg(e) N @) U B =(fs((xyab)) N @) U B; thatis xy®@f; = ab®f;.
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In view of proposition 3.2, we have the following result.

Proposition3.3: Let f; be a (a, B)- fuzzy soft interior ideal over U. Then (G/f;,.) is a group,

where G/f; 2 {a®f;/a € G}, (x®f;) (V®fc) £ xy®f;, and (x@fe)W (y®fs) £ xy®fs,
forall x,y € G.

Proof: Itis straight forward.

Definition 3.2: Let f; be a (a, §)- fuzzy soft interior ideal over U. Then (G/f;,.)is called a soft

fuzzy quotient group.
Theorem3.2: Let f; be a (a, B)- fuzzy soft interior ideal over U. Then G/f;" = G/f5.
Proof: Assume that h: G —» G/ f; such that h(x) = x®f;, for all x € G. It is easy to see that

h is a surjective homomorphism from G to G/ f;.

Since Kerl(h) = {x € G/h(x) = e®f;}={x € G/xDf; =e®f;}={x€CG/(f;(x)Na)UP
= (fg(e) N a) U B} = f;".Therefore, G/f;" = G/f;.

Definition 3.3: Let y : G; — G, be a group homomorphism. A fuzzy soft set of f; over U is
called invariant fuzzy soft set with respect to y if y(x;) = x (x) implies f5. (x1) = f5, (x) for all

X1, Xo € Gy.

Proposition 3.4: Let y : G; — G, be a group homomorphism and f;, a fuzzy soft set of G, over

U. Then, x7'(f,) is an invariant fuzzy soft set with respect to y.

Proof: Letx;, x, € Gy such that x(x;) = x (x2). Then x™*(f5,) (x1) = fo,(x(x1))= fg, (x(x2))

= x"(fs,) (x2).Hence, x™*(f;,) is an invariant fuzzy soft set with respect to .
Next, we establish isomorphism theorem on (a, 8)-fuzzy soft int-groups.

Theorem3.3: [Isomorphism theorem]Let y : G; = G, be an epimorphism and let («, 8)-fuzzy

soft interior ideal f; be a invariant fuzzy soft set with respect to x. Then G, /fg, = G,/ x(fs,)-

Proof: Let x : Gy = G,/x(fs,) be a mapping such that y(x) = x(x) ®fg,, for all x € G, .

Obviously, y is an epimorphism. Since f;, be a invariant fuzzy soft set with respect to y,

A Quarterly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [Js=NNECEELEMITIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Engineering, Science and Mathematics
http://www.ijmra.us



September SNV EISSN: 2320-0294

2014

Ker(y) ={x € G / x(x) = e, ®x(f5,)}= {x € G1 | x(x) ®x(f5,) = e2 ®x(f,)}

={x e G/ x(fe )(xx)na) U B} ={x(fe,)(ex) Na) UB} ={x € G1 | x Df, =1 Bf,} =
fe, Therefore, G,/f;,” = G,/x(fs,) . By theorem 3.2 we have G,/f; =Gi/fs, -

Hence G, /fs, = G,/ x(fs,)-

Proposition3.5: Let y : G; — G, be an epimorphism and let (a, £)-fuzzy soft interior ideal f;,be

a invariant fuzzy soft set with respect to 3. Then G, /x~( f6,) = G2/ fs,-

Proof: It follows from the theorem 3.2 and proposition 3.4 that x‘l(faz) is a (a, B)- fuzzy soft

interior ideal of G, and X_l(fcz) is a invariant fuzzy soft set with respect to y. Since y is an

epimorphism, then X(X_l(fcl)): fc,- By theorem3.3, we get Gl/X_l(sz) = Gy/fa,-

Conclusion: In this paper, using fuzzy soft sets and intersection of sets, we have defined (a, 8)-
fuzzy soft int-group that is new type of fuzzy soft group on a fuzzy soft set and then make
theoretical studies of (a, 8)-fuzzy soft int-groups and (a, 8)-fuzzy soft interior ideal in more
detail and improved several results. We have focused on (a, 8)-fuzzy soft int-groups and (a, 8)-
fuzzy soft interior ideal, anti-image of fuzzy soft set and investigate these notions with respect to

fuzzy soft int-groups and fuzzy soft interior ideal .

Future work: To extend our work, further research can be done to study the properties of fuzzy

soft int-group in other algebraic structures such as modules, rings and fields.

A Quarterly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [Js=NNECEELEMITIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Engineering, Science and Mathematics
http://www.ijmra.us



September SNV EISSN: 2320-0294

2014

Reference

[1].K. T. Atanassov, “Intuitionistic fuzzy sets,” Fuzzy Sets and Systems, vol. 20, no. 1, pp. 87—
96, 1986.

[2].H. Aktas and N. Cag man, “Soft sets and soft groups,” Information Sciences, vol. 177, no.
13, pp. 2726-2735, 2007.

[3].U. Acar, F. Koyuncu, and B. Tanay, “Soft sets and soft rings,” Computers and Mathematics
with Applications, vol. 59, no. 11, pp. 3458-3463, 2010.

[4].M. I. Ali, F. Feng, X. Liu, W. K. Min, and M. Shabir, “On some new operations in soft set
theory,” Computers and Mathematics with Applications, vol. 57, no. 9, pp. 1547-1553, 2009.

[5].G.L.Booth, A note onT" -near-rings Stud. Sci. Math. Hung. 23(1988), 471-475.

[6].S. K. Bhakat and P. Das, “Fuzzy subrings and ideals redefined,” Fuzzy Sets and Systems,
vol. 81, no. 3, pp. 383-393, 1996.

[7].N. Cagman, F. Citak, and H. Aktas, “Soft int-group and its applications to group theory,”
Neural Computing & Applications, vol. 56, no. 5, pp. 1408-1413, 2008.

[8].F. Feng, Y. Li, and N. Cagman, “Soft subsets and soft product operations,” Information
Sciences, vol. 232, pp. 44-57, 2013.

[9].F. Feng, Y. Li, and N. Cag man, “Generalized uni-int decision making schemes based on

choice value soft sets,” European Journal of Operational Research, vol. 220, no. 1, pp. 162-170,

2012.

[10].Y. B. Jun, “Soft BCK/BCI-algebras,” Computers and Mathematics with Applications, vol.
56, no. 5, pp. 1408-1413, 2008.

[11].Y. B. Jun, K. J. Lee, and E. H. Roh, “Closed int soft BCI-ideals and int soft c-BCl-ideals,”
Journal of Applied Mathematics, vol. 2012, Article ID 125614, 15 pages, 2012.

A Quarterly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [Js=NNECEELEMITIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Engineering, Science and Mathematics
http://www.ijmra.us



September SNV EISSN: 2320-0294

2014

[12].X. Liu, D. Xiang, J. Zhan, and K. P. Shum, “Isomorphism theorems for soft rings,” Algebra
Colloquium, vol. 19, no. 4, pp. 649-656, 2012.

[13].X. Liu, D. Xiang, and J. Zhan, “Fuzzy isomorphism theorems of soft rings,” Neural
Computing and Applications, vol. 21, no. 2, pp. 391-397, 2012.

[14].D. A. Molodtsov, Soft set theory-_rst results, Comput. Math. Appl., 37 (1999), 19-31.

[15].P. K. Maji, R. Biswas, and A. R. Roy, “Soft set theory,” Computers and Mathematics with
Applications, vol. 45, no. 4-5, pp. 555-562, 2003.

[16].P. K. Maji, R. Biswas, and A. R. Roy, “Fuzzy soft sets,” The Journal of Fuzzy Mathematics,
vol. 9, no. 3, pp. 589-602, 2001.

[17].M. A. Oztiirk and E. Inan, “Fuzzy soft subnear-rings and €,evg-fuzzy soft subnear-rings,”

Computers and Mathematics with Applications, vol. 63, no. 3, pp. 617-628, 2012. .

[18].A. Sezgin, A. O. Atagin, and N. Cagman, “Soft intersection near-rings with its
applications,” Neural Computing & Applications, vol. 21, no. 1, pp. 221-229, 2012.

[19].A. S. Sezer, “A new view to ring theory via soft union rings, ideals and bi-ideals,”

Knowledge-Based Systems, vol. 36, pp. 300-314, 2012.

[20]. Bh. Satyanarayana, Contributions to near-ring theory, Doctoral Thesis, Nagarjuna Univ.1984.

[21]. Yongwei Yang ,Xiaolong Xin and Pengfei He , “ Applications of soft union sets in the ring
theory” Journal of Applies Mathematics,volume 2013.

[22].M. Zhou, D. Xiang, and J. Zhan, “The characterization of I'-modules in terms of fuzzy soft
I'-submodules,” Applied Mathematics B, vol. 28, no. 2, pp. 217-239, 2013.

[23].L. A. Zadeh, “Fuzzy sets,” Information and Control, vol. 8, no. 3, pp. 338-353, 1965.

A Quarterly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [Js=NNECEELEMITIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Engineering, Science and Mathematics
http://www.ijmra.us



