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Abstract

The purpose of this paper is to restructure the notion of generalized fuzzy soft sets in the
light of extended notion of fuzzy sets initiated by Baruah. We have verified the results on
generalized fuzzy soft sets with examples and counter examples and some new results have
been put forward in our work. Finally, we have put forward an extended notion regarding
similarity between two fuzzy soft sets and similarity between two generalized fuzzy soft sets.
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1. Introduction

Zadeh [5] initiated the concept of fuzzy sets in 1965 which is considered as generalization
of classical or crisp sets. In the Zadehian definition, it has been accepted that the classical set
theoretic axioms of exclusion and contradiction are not satisfied. In this regard, Baruah [2,3]
proposed that two functions, namely fuzzy membership function and fuzzy reference function
are necessary to represent a fuzzy set. Accordingly, Baruah [2, 3] reintroduced the notion of
complement of a fuzzy set in a way that the set theoretic axioms of exclusion and
contradiction can be seen valid for fuzzy sets also.

In 1999, Molodtsov [1] introduced the novel concept of soft sets, which is a new
mathematical approach to vagueness. In recent years the researchers have contributed a lot
towards fuzzification of soft set theory. Maiji et al. [6] put forward the concept of fuzzy soft
sets, which is a hybrid model of fuzzy sets and soft sets. Recently, Neog et al. [10] have
studied the theory of fuzzy soft sets from a new perspective and put forward a new notion
regarding complement of a fuzzy soft set. While doing so, fuzzy sets have been replaced by
extended fuzzy sets initiated by Baruah [2, 3]. In 2010, Majumder and Samanta [7] gave a
more generalized form of fuzzy soft sets, known as generalized fuzzy soft sets, by attaching a
degree with the parameterization of fuzzy sets. These results were further studied by Yang [4]
and some modifications were forwarded.

In this article, an attempt has been made to apply the extended definition of fuzzy set in the
context of generalized fuzzy soft set.

2. Preliminaries

In this section, we first recall some concepts and definitions which would be needed in the
sequel.
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In [2], Baruah put forward an extended definition of fuzzy sets and with the help of this
extended definition, he put forward the notion of union and intersection of two fuzzy sets in
the following way -

2.1. Extended Definition of Union and Intersection of Fuzzy Sets

Let A, p,)=1% 140, 12, (x);x €U} and Blug, s14)={x, 115 (X), 11, (X);x €U} b two
fuzzy sets defined over the same universe U. Then the operations intersection and union are
defined as

Alet, 25) O Btg, 11 ) = X, min(s (%), 245(x)), max(z45 (X), 14, (X)) x €U }
and  Alu, 1) B, 12) = 1%, max(e4 (X), 45(X)), min(es, (X), 224 () x €U }.

Neog et al. [9] showed by an example that this definition sometimes gives degenerate cases
and revised the above definition as follows -

2.2. Extended Definition of Union and Intersection of Fuzzy Sets Revised

Let A, p,)=1% 14 (X), 122 (x);x €U} and Blug, s14)={x, 115 (X), 11, (X);x €U} b two
fuzzy sets defined over the same universe U. To avoid degenerate cases we assume that
min(zg (x), 223 (x)) > max(z, (X), 12, (x) )¥x €U . Then the operations intersection and union are
defined as

Alpy, 1)V Btg, 114) = X, min(g (%), 25(x)), max(z4, (x), 11, () ) x €U }

and A, 1) B, 11) = {x max(y (X), 5(X)), min(s, (X), 424 () x €U .

In [2], Baruah put forward the notion of complement of usual fuzzy sets with fuzzy
reference function 0 in the following way —

2.3. Complement of a Fuzzy Set Using Extended Definition

For usual fuzzy sets A(z,0)={x, 2(x),0;x U} and B(L, )= {x,1, 2(x);x €U } defined over
the same universe U, we have

Au,0)NB(L ) ={x min(z(x)1) max(0, u(x)); x U}
={x, 1(x), 2(x);x €U }, which is nothing but the null sete.
and Az,0)UB(L 4) = {x, max(z(x),1) min(0, u(x) ) x eU }
={x,1,0;x €U }, which is nothing but the universal set U.

This means if we define a fuzzy set (A(x,0)) ={x1, u(x);xeU}, it is nothing but the
complement of A(z,0)= {x, u(x),0;x €U }.
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Neog et al. [9] put forward the notion of fuzzy subset using the extended notion of fuzzy
sets in the following manner —

2.4. Extended Definition of Fuzzy Subset

Let Alua, 115) = {%, 14.(X), 125 ();x €U fand Busz, 12 ) = X, £25(X), 114 (x); x €U | be two fuzzy
sets defined over the same universe U. The fuzzy set Az, 1,) is a subset of the fuzzy set

B, 11,) IFVX €U, 14(X) < p15(X) and 2, (X) < g1, (%) .

Two fuzzy sets C={x,uc(x):xeU} and D={x,up(x):xeU} in the usual definition
would be expressed as C(z,0)= {X, 1 (X),0;x €U } and D(z,0)= {X, 115 (x),0;x €U }

Accordingly, we have C(uc,0)< D(up,0) if ¥xeU , ue(X)<5(X) , Which can be
obtained by putting 24, (X) = £, (x) =0 in our new definition.

Molodtsov [1] defined soft set in the following way —

2.5. Soft Set

A pair (F, E) is called a soft set (over U) if and only if F is a mapping of E into the set of
all subsets of the set U.

In other words, the soft set is a parameterized family of subsets of the set U. Every
set F (), € E, from this family may be considered as the set of ¢ - elements of the soft set

(F, E), or as the set of & - approximate elements of the soft set.
The following definition of fuzzy soft set is due to Maji et al. [6]

2.6. Fuzzy Soft Set

A pair (F, A) is called a fuzzy soft set over U where F: A— |5(U) is a mapping from A
intoP(U) .

Mazumder and Samanta [7] put forward the notions related to generalized fuzzy soft sets
as follows:

2.7. Generalized Fuzzy Soft Set

be the universal set of parameters. The pair (U, E) will be called a soft universe. Let
F:E— 1Y and « be a fuzzy subset of E, i.e. z:E —1=[01], where 1" is the collection of

all fuzzy subsets of U. Let F, be the mapping F#:E—>IU><I defined as follows:

F.(€)=(F(e),u(e)), where F(€)€1”  Then F, is called generalized fuzzy soft sets over
the soft universe (U, E). Here for each parameter &, F,(&)=(F(&).4(8)) indicates not
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only the degree of belongingness of the elements of U in F(e)but also the degree of
possibility of such belongingness which is represented by y(ei )

2.8. Generalized Fuzzy Soft Subset

Let F, and G; be two GFSS over (U, E). Now F, is said to be a generalized fuzzy soft
subset of G; if

(i) u isafuzzy subset of & (ii) F(e) is also a fuzzy subset of G(e) Ve e E.
In this case, we write F, € G,
2.9. Complement of a Generalized Fuzzy Soft Set
Let F, be a GFSS over (U, E). Then the complement of F,,
defined by F,* =G, where 5(e) = 1°(e)andG(e) = F°(e), Ve e E.

denoted by F,° and is

2.10. Union of Generalized Fuzzy Soft Sets

The union of two GFSS F, and G, over (U, E) is denoted by F, QGﬂ and defined by
GFSS H;:E — 1Y x1 such that for eache e E, H(e) = (F(e)0G(e), A(e)Ou(e))
2.11. Intersection of Generalized Fuzzy Soft Sets

The intersection of two GFSS F, and G, over (U, E) is denoted by F, EG# and defined
by GFSS H :E — 1Y x| such that for each e € E, H(e) = (F(e)*G(e), A(e) * u(€))

2.12. Generalized Null Fuzzy Soft Set

A GFSS is said to be a generalized null fuzzy soft set, denoted by ¢,, if 6,: E — 1Y x1

such that
0,(e) = (F(e),4(e)), where F(e) =0,¢(e) =0,Ve c E

2.13. Generalized Absolute Fuzzy Soft Set

A GFSS is said to be a generalized absolute fuzzy soft set, denoted by Ki, if
A, :E - 1Y x1 such that g, (e) = (F(e), A()), where F(e) =1 A(e) =1 Ve<E.

3. Extended Notion of Generalized Fuzzy Soft Sets

3.1. Extended Definition of Generalized Fuzzy Soft Set

be the universal set of parameters. The pair (U, E) will be called a soft universe. Let
F:E—1" and « be a fuzzy subset of E, i.e. = {(e, 14(€), 11,(€)): e € E}, where 1 is the

collection of all fuzzy subsets of U. Let F, be the mapping F,:E — IV x 1 defined as
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follows : F,(e) =(F(e), u(e)), where F(€) 1" . Then F,is called generalized fuzzy soft
sets over the soft universe (U, E). Here for each parameter &, F,(&)=(F(&), u(e))

indicates not only the degree of belongingness of the elements of U in F(e;) but also the
degree of possibility of such belongingness.

3.2. Generalized Fuzzy Soft Sub Set

Let F, and Gsbe two GFSS over (U, E), where
pu=1{(e,14(e),1,(€)):e cE},5={(e,5,(e),5,(e)):e € E}and
F.€) =(F(e).u(e)
({(x.&().&(x)): xeU (e, 14 (8). 112(€))),
(G(e).5(e))
({(xv2 (0.1, (0):x €U}, (e,5,(8).5,(e))) , where F(€).G(€)€l” and 1.6 are
fuzzy sets over E. Then F, is called generalized fuzzy soft sub set of G, denoted by

G;(e)

F, =G;, if the following conditions hold:

(i) # is a fuzzy subset of ¢ i.e. Ve€E, 14(€) <5,(€),5,(€) < 14, (€)
(i) F(e)isalso a fuzzy subset of G(e) Ve E ie.

Vee EandVvxeU,& (X) <y, (X),w,(X) <&,(X)

3.3. Complement of Generalized Fuzzy Soft Set

Let F, be a GFSS over (U, E), where 4=1{(e,24(e).1,(€)):e€E}and
F.@) =(F(e)u@)

=({(x. &(x).&(x)):xeU},(e.14(€).1,(€))), where F(€) 1" and # is a fuzzy set

over E. For usual fuzzy sets, we would take $,(X)=0 VxeU and,(e)=0 VeeE. Then
complement of

F.©) =({(x&(x).0):xeU}(e,£4(e).0)) is denoted by F°« and is defined by F . =G,
where
Gs(e) =(F°(e).1°(e)) =({(xL.E&(X)): xeU } (e 14(e))) VxeU and VeeE.

3.4. Union of Two Generalized Fuzzy Soft Sets

Let F, and G;be two GFSS over (U, E), where
u=1{(e,14(e),1,(€)):ecE},5={(e,5,(e),5,(e)):e € E}and
F.€) =(F(e).x()
=({(x &(0.&(0):x U (e, 11(€). 11,(€))),
Gs;(e) =(G(e).5(e))
= ({0 pa (), w2 (0)): x U (6,6,(6),5,(8))) , where F(€).G(e)el” and 1,6 are
fuzzy sets over E. Then the union of F, and Gy is denoted by F,, ©Gs = H, and is defined as

H, () =(H(e).v(e))
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= ({(x, max(&, (%), (X)), Min(&, ()1, (X))): x U }, (e, max(z4, (e), 5, () ) min(z, (€), 5, (€))))

3.5. Intersection of Two Generalized Fuzzy Soft Sets

Let F, and G;be two GFSS over (U, E), where
u=1{(e,14(),1,(€)):ecE},5={(e,5,(e),5,(e)): e E}and
F.€) =(F(e).x(©)
({(x.& (0.6 (x): xeU (e, 14 (8). 112(€))),
(G(e).5(e))
({(v2 (0.1, (¥):x €U}, (e,5,(8).5,(e)) , where F(€).G(€)el” and 1.6 are
fuzzy sets over E. Then the intersection of F,and Gy is denoted by F, "G;=H, and is
defined as

H,(e) =(H(e).v(e)
= ({(x, min(&,(x),1, (X)) max(&, ()1, (X))): x U }, (e, min(z4 (), 5, (€)) max(z, (€), 5, (€))))

G;(e)

3.6. Generalized Null Fuzzy Soft Set

Let F, be a GFSS over (U, E), where 0 =1{(e.0(e).6(e)):e € E}and
Fo(e) =(F(e).0()
=({(x.£09,£(x)): xeU },(e,0(e).0(e))), where Ve E,F(e) €1 is a null fuzzy set
over U and @ is a null fuzzy set over E. Then Fyis said to be generalized null fuzzy soft set
and is denoted by Py

3.7. Generalized Absolute Fuzzy Soft Set
Let F be a GFSS over (U, E), where 1={(e.10):ecE}and
e =(FE1e)
=({(x1,0):xeU},(e10)), where Ve€E,F(e) €1 is the absolute fuzzy set over U
and 1 is the absolute fuzzy set over E. Then F;is said to be generalized absolute fuzzy soft

set and is denoted by A;j-

3.8. Proposition
Let F, be a GFSS over (U, E), where 4=1{(e,24(€).14,(e)):e € E}and
F.e) =(F(e)u(e)

=({(x &00.&(2): xeU (e, 14(€),1,(€))), where F(€)el” and # is a fuzzy set
over E. Then the following results are valid.

l

(i)
(ii)

NN

Fﬂ Fﬂ
Fﬂ e
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(i) F.C@=F,
(iv) F.no,=9,
(v) F,OA; =A;
iy F.NA=F,
Proof:

(i) We have,

F.e) =(F(e).u(e)
=({(x. &(2).&,(x):x U}, (e, £4(8). 11, (€)))
Let Fﬂ Q Fﬂ = HV
H,() =(H(e).v(e))
= ({(x, max(&,(x). & (). min(£,(x),&,(x))): x U },(e, max(z4 (€), 14 (€) ) min(z, (&), 14, (€))))
(X &00.5(0):x €U}, (e 14(e). 11,(€)))
Thus Fy = Fy O F#

(ii) We have

F.@) =(F(e).u(e)
=({(x £00.5(9)): x €U}, (e, 14(€). 112(€)))

Let Fﬂ F\ Fﬂ = HV

H,() =(H(e)v(@)
= ({(x, min(&,(x),& (). max(&,(x),& (x))): x €U }, (e, min(z4 (€), 4. (€) ) max(s1, (€), 14, (€)))
=({(x. &(0).&,(x):x U}, (e, 4(e). 11, (€)))

Thus Fﬂ = Fﬂ A Fﬂ

(iii) We have,
F.(e) =(F(e).u@)

=({(x&(0.&(0):xeU} (e, 14(e) 14, ()))
Also,
o ({(x £.00,6,(0): x e U (e, 122(€), 112 (e)))
Let F, @y =H,
H,(€) =(H(e).v())

({0x max(&,(x), & (x)), min(&, (), & (x))): x €U}, (e, max(s4.(8), 4, (€)), min(, (€), 4, (€))))
({(x &£.00,6.(0): xeU (e, £4(€). 11, ()

| | G S

Q

Thus F,

0=F,u

(iv) We have,
F.(e) =(F(e),u(e)
=({(x. &(0).&,(x):x U}, (e, £4(8). 11, (€)))
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Also,

o =({(x&0().5(0):xeU}(e, 1, (€).112(€)))

Let F,Nng, =H,

H,(6) =(H(e).v(e))
= ({(x,min(&,(2),&, () max(&, (X).£,(x))): x eU }, (e, min(z4 (€), 14, (€) ) max(zs, (€), 145 (€))))
=({(x.£ (0,5 (): xeU (e, 11, (€), 115 (€)))

Thus F, A @ = @5

(V)We have

F.(e) =(F(e).u(e))
(1% &(0).£,()):xeU (e, £4(8), 11, (€)))

Also,

A, =({(x10):xeU},(,20))

Let F,OA =H,

H, () =(H(e)v()
= ({(x, max(&,(x).1), min(&, (x),0)): x e U }, (e, max(z4 (€) 1), min(zz, (€).0)))
=G£ ZXEU}@lO»

Thus F, UA; =474

(vi) We have

F.(e) =(F(e),u(e))
(I(x &00.6(0):x €U}, (e.14(e). 11,(€)))

Also,

A; =({(x10):xeU},(e10))
Let F,AA; =H,

H,(e) =(H(e),v(e))

(H
({(x,min(&,(x) 1) max(&,(x).0)): x €U },(e, min(z4 (€) 1), max(z1, (€).0)))
({066:09,5,(9): xeU | (e, 4(€), 1,(0)))

ThusF, A A; =F,

zII

Majumder and Samanta [7] put forward that the law of excluded middle and the law of
contradiction hold in case of generalized fuzzy soft sets, whereas Yang [4] established with
the help of a counter example that these laws are not valid for generalized fuzzy soft sets.
However, in our way, we have the following proposition.

3.9. Proposition
Let F, be a GFSS over (U, E), where #=1{(,/4(¢),0):e€E}and

F.(e) =(F(e),u(e))
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=({(x.&(x).0): xeU },(e.£4(€).0), where F(€)el” and 4 is a fuzzy set over E.
Then the following results are valid.

i) F.OF%W=A
(ii) F,NFu=g,
Proof:

(i) F°, =({(x1&(x):xeU (el 14(e))) ¥xeU and VecE.
Let F,OF°% =H,
H, ) =(H(E)vE)
= ({(x, max(&,(x).1) min(0,&, (x))): x e U }, (e, max(z4 (€) 1), min(0, £ (¢))))

=({(x10):xeU },(e,1,0))
Thus F, OF° :Ki
(ii) FC, =({(xL&(x):xeU}(e1 14(e))) ¥xeU and VeeE.

Let F, AF° =H,
H,(e) =(H(e).v(e))
= ({(x, min(& (x),1), max(0, (x))): x €U }, (e, min(z () 1) max(0, £ (e))))
=({(x &(0).&()):xeU (e, 4(8).£4(e)))
Thus F, NFu =g,

3.10. Proposition

Let F, , GsandH, be three GFSS over (U, E), where =1, 14(€), ,(e)): e € E},

s={e5,(e).5,()):ecE} and A={e.44(e).4,(e)):e € E} with

F.(e) =(F(e).u)

({(x&00.£00): xeU (e, 14(€). 115 (€))),

(G(e).5(e))

({1 (0.9, (0)): xeU (e, 6,(€). 5, (e))),

H, () =(H(e).A(e))

=({(x.£.(0).£,(0)): x €U },(e,4,(6). 1,(6))) , where F(€).G(e).H(e) 1" and 1.5.4

are fuzzy sets over E. Then it can be verified that the following results are valid.

G;(e)

(i) F,OG, =

u G5 u
(ii) F,NG;=G;NF,
i) F,OG,OH,)=(F,0G,;)OH,
vy F,"(G;AH,)=(F, AG;)AH,
(v) F,0(G,; AH,)=(F, OG;)A(F,OH,)
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wi) F."(Gs;OH,)=(F, AG;)O(F, AH,)

3.11. Proposition
Let F, and Gsbe two GFSS over (U, E), where
u={e 14(€),1,(€)):ecE},5={(e,5,(e).5,(€)):ecE}and
F.(e) =(F(e).u()
=({(x.6.00.£,(0):xeU (e, £4(8). 112(8))),
G;(e) =(G(e).5(e))

= ({6 v2(0.17,(0): xeU |, (e,5,(e),5,(€))) , where F(€).G@)el” and .6 are
fuzzy sets over E. Then the following De Morgan laws are valid.

(i) (FﬂQGE)CzFﬂCFWGgC
iy (F,AGf=F 06,

Proof:

(i) LetF, OG,; =H,, where Ve eE,
H,(€) =(H(e).v(e))
=(F(e)UG(e), u(e) U 5(e))
Thus(Fﬂ QG§)° =H,°, where Ve e E,
H @) =(H @) @)
=(FEeueEY.(uEe) vsE))
—(F*(e) NG°(e), 4 (6) N 5°(e))
Also, if F,°NG," =1, then
L,©)  =(FTEe) NG (e), 1 (e) N 5°(e)) Ve <E.
It follows that (Fy QG(S)C =F° NG,

(ii) LetF, ~Gs; =H, , where Ve e E,
H,(€) =(H(e).v(e))
=(F(e) nG(e), u(e) N 3(e))
Thus(Fﬂ OG,f =H,°, where Ve e E,
Hoe) =(HE) @)
- (FEe GO (uEe nsE))
=(F°(e) UG®(e). 1*(€) L 5°(8))
Also, if FﬂC NG;° =1,, then
L) =(F(e)uG(e), u°(e) Us°(e)) VecE.

10



International Journal of Energy, Information and Communications
Vol. 3, Issue 2, May, 2012

It follows that (Fﬂ AG,f = F. OG,

4. Extended Notion of Similarity Between Two Generalized Fuzzy Soft
Sets

Similarity measures have extensive application in pattern recognition, region extraction,
coding theory, image processing and in many other areas. Application of similarity
measurement of two fuzzy soft sets has been studied by Majumder and Samanta in [8]. Here
without going to the application part, we give an extended notion of similarity between two
fuzzy soft sets and we would use this notion to find similarity between two generalized fuzzy

soft sets. In this work, we are using the matrix representation of a fuzzy soft set discussed in
our earlier works [11, 12].

4.1. Similarity Between Two Fuzzy Soft Sets

Let (F, E) and (G, E) be two fuzzy soft sets over (U, E), where
U ={C1,Cp,Capurrrrrrmmnrnn. Co} and E={e,€,,€5,.cc0crmmrnn..n e} . Let (F,E)O(G,E)=(P,E) and
(F.E)A(G,E)=(Q,E). We assume that A=[a;]and B=[b;] are the fuzzy soft matrices
corresponding to the fuzzy soft sets (P,E) and (Q,E) respectively, where a;; =(,uj1(ci), 12 (c; ))
and by :(;(jl(ci), ij(Ci))- The membership value matrices corresponding to the fuzzy soft
matrices A and B are respectively, MV (A) =[], Where &y = #51(ci) — #2(c;) and
MV (B) =[5l Where &gy = 7(Ci)—xj2(ci) . Let M((F,E),(G,E)) denote the similarity
between the fuzzy soft sets (F, E) and (G, E). Let M;((F,E),(G,E)) represent the similarity
between the e; approximations F(e;) and G(e;) ve; . Then we define

Z(@A)ij ~oei)
M j ((Fv E), (Gv E)) = =

TR
Z@A)ij vey)

i=1

and M ((F.E),(G,E) = max{M ; (F,E),(G,E))} j=123......n
]

4.1.1. Proposition: Let (F, E), (G, E) and (H, E) be three fuzzy soft sets over (U, E). Then the
following results are valid.

() M(F.E)(F.E))=0

(ii)  M((F,E).(G,E)) =M((G,E).(F,E)

(i) (F,E)=(G,E)= M((F,E),(G,E)) =1

(iv) (F,E)A(G,E)=¢ < M((F,E),(G,E) =0

() (F.E)c(H,E)=(G,E)=M((F,E).(G,E)) <M((H,E),(G,E))

Proof: We only prove (i) and the others follow the similar lines.
We have (F.E)O(F,Ef=E and (F,E)A(F.Ef=¢ . The fuzzy soft matrices
corresponding to E and ¢ are respectively A=[a;] and B=[b;], where a; = (1,0) and b; =

11
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(0,0) Vi, j . It follows that MV (A) =[5(a);]1, Where 5,y =1and MV (B) =[5gy;], Where
§(B)ij =0 V|,J .

(S A Sei)

Thus M;((F,E),(F,E)®) = =0V =123 n.
=1

2(5(A)ij v ey

and M((F,E),(G,E)) =max{M((F,E),(G,E)){ =0
J

4.2. Similarity Between Two Generalized Fuzzy Soft Sets

Let F, and G, be two GFSS over (U, E). Using the method discussed in Section 4.1, we

first find out the similarity between the e; approximations F(e;) and G(g;) ¥ J, which is given
by

m

2(5(A)ij A Seys)

M;(F.E).G.E) =0,

m

2(5(A)ij vey)

i=1
Where (F, E) and (G, E) are the constituent fuzzy soft sets in F, and G, . Let
M((F,E),(G,E)) denote the similarity between the fuzzy soft sets (F, E) and (G, E). Then
according to our definition,
M((F.E), (G,E)) = max{M; (F.E),(G, E))

Let m(x,v) be the similarity between x and v. We find the fuzzy membership values (
fmv.) for each e in wand v respectively. Now, fmv. of e in x , f.mv(ue;))
= y(e;)—u pej) and  fmv. of g inv, fmvlv(e;)) =v ule;)-v jo(e;) . We find the
similarity between the fuzzy sets ¢ and v in the following manner:

Z f.m.v. (,u(ej))/\ f.mv. (v(ej))

__

= Z P~ (y(ej))v f.m.v. (V(ej))
i

m(g,v)

Let M(F,,G,)denote the similarity between the generalized fuzzy soft sets F, and G, . The
similarity between the generalized fuzzy soft sets F, and G, is defined as,
M(F,,G,) = M((F,E),(G,E)) xm(z,v)

4.2.1. Example: Let U ={c,,c,,c,} be the set of three cars under consideration and E =
{e, (in good condition), e, (luxurious), e, (new technology) } be a set of parameters.

We consider two GFSS F,andG, as

F,  ={F.(e) = ({c.020)(c,,0.30),(c5,040)} (,0.40))

F. () =({(c;.0.10).(c,,0.4,0).(c5,0.7,0)},(e,,0.6,0))
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F,.(e5) = ({(c1.0.7,0).(c,.0.4,0),(c5,0.30)},(€,,0.30))}
G, ={G, (e,) = ({(c;,0.4,0),(c,,0.1,0),(c5,0.6,0)},(;,0.2,0)),

G, (e,) = ({(c1,0.10),(c,,0.8,0),(c3,0.6,0)}, (€,,0.8,0)),

G, (e3) = ({(c;,0.5,0),(c,,0.1,0),(c5,0.3,0)}, (e;,0.4,0))}

The constituent fuzzy soft sets (F, E) and (G, E) in F,andG, are

(F.E) ={F(e)=1(c;,0.20).(c;,0.30),(c5.0.4.0)}, F(e,) = {(c;.0.1.0).(c,.0.4,0).(c5,0.7,0)},
F(e3) = {(¢,,0.7,0).(c,,0.4,0),(c5.,0.30)}}

(G.E) =1{G(e) = {(.04,0),(c,,0.1.0),(c3,0.6,0)}, G(e,) = {(c1,0.1.0),(¢,,0.8,0),(c5,0.6,0)}
G(e;) =1{(¢,,0.5,0),(c,.,0.1,0),(c5,0.30)}}

Let (F,E)O(G.E)=(P,E) and (F,E)A(G,E)=(Q.E). Then

(P,E) ={P(e,)={(c,,0.4,0)(c,,0.30)(c;,0.6,0)} P(e,) = {(c,,0.10), (c,,0.8,0),(c;,0.7,0)},
P(e,) = {(c,,0.7,0).(c,,0.4,0). (c,,0.30)}}

(Q.E) ={Q(e,) ={(c,,020).(c,,0.00),(c;,040)}, Q(e,) = {(c,.0.L0).(c, 0.4,0).(c;.0.6.0)}
Q(e;) ={(c,,0.5,0),(c,,0.10), (c;,0.30)}}

The fuzzy soft matrices corresponding to (P, E) and (Q, E) are given by,

{(0.4,0.0) (0.1,0.0) (o.7,o.o)] ro.z,o.o) (0.1,0.0) (0.5,0.0)]
and B =

=1(0.3,0.0) (0.8,0.0) (0.4,0.0) =1(0.2,0.0) (0.4,0.0) (0.1,0.0)
(0.6,0.0) (0.7,0.0) (0.3,0.0) (0.4,0.0) (0.6,0.0) (0.30.0)

The membership value matrices corresponding to the fuzzy soft matrices A and B are
respectively,

04 01 07 02 01 05
MV (A) ={0.3 08 0.4|and MV(B) ={0.1 04 0.1

06 07 03 04 06 03
We have,
M, ((F,E),(G,E)) =0.538, M,((F,E),(G,E)) =0.688, M((F,E),(G,E)) =0.643
Thus M((F,E),(G,E)) =max{M((F,E),(G,E))} j=123 =0.688

J

Also, u ={(e;,0.4,0),(e,,0.6,0),(e5,0.30)} andv = {(e;,0.2,0),(e,,0.8,0),(e5,0.4,0)}
f.myv (u(e;))=0.4, f.mv(u(e,))=0.6, f.mv(u(e;))=0.3
f.mv(v(e))=0.2, f.mv(v(e,))=0.8, f.mv(v(e;))=04

Ztmelutepn tmube)

men) = Zf m.v. (,u(e )) f.m.yv. (v(ej)) T 04+08+04 16 =0.688

Thus the 5|m|Iar|ty between the generalized fuzzy soft setsF, and G, is given by,
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M(F,,G,) = M((F,E),(G,E)) xm(x,v) =0.683x0.683 =0.473

4.2.2. Proposition: Let F, G, and H, be three GFSS over (U, E)- Then the following results
are valid.

(i) M(F,F,)=0

(i) M(F,.G,)=M(G,.F,)

(iii) F,=G,= M(F,,G,)=1

(iv) F”FWGV:(}@ M(F,.G,)=0

(v) F,cH,cG,=M(F,G,)<M(H,G)

Proof: The proof immediately follows from definition.

5. Conclusion

We have given a restructure of generalized fuzzy soft sets initiated by Majumder and
Samanta [7] in the light of extended notion of fuzzy sets initiated by Baruah [2]. Finally, we
have put forward an extended notion regarding similarity between two fuzzy soft sets and
similarity between two generalized fuzzy soft sets. It is hoped that our findings would help
enhancing this study in generalized fuzzy soft sets.

References

[1] D. A. Molodtsov, “Soft Set Theory - First Result”, Computers and Mathematics with Applications, vol. 37,
pp. 19-31, (1999).

[2] H. K. Baruah, “Towards Forming A Field Of Fuzzy Sets”, International Journal of Energy, Information and
Communications, vol. 2, Issue 1, pp. 16-20, (2011) February.

[3]1 H. K. Baruah, “The Theory of Fuzzy Sets: Beliefs and Realities”, International Journal of Energy,
Information and Communications, vol. 2, Issue 2, pp. 1-22, (2011) May.

[4] H. L. Yang, “Notes On Generalized Fuzzy Soft Sets”, Journal of Mathematical Research and Exposition, vol
31, no. 3, pp. 567-570, (2011) May.

[5] L. A.Zadeh, “Fuzzy Sets”, Information and Control, vol. 8, pp. 338-353, (1965).

[6] P.K.Maji, R. Biswas and A. R. Roy, “Fuzzy Soft Sets”, Journal of Fuzzy Mathematics, vol. 9, no. 3,
pp. 589-602, (2001).

[71 P. Majumdar and S. K. Samanta, “Generalized Fuzzy Soft Sets”, Computers and Mathematics with
Applications, vol. 59, pp. 1425-1432, (2010).

[8] P. Majumdar and S. K. Samanta, “On Similarity Measures of Fuzzy Soft Sets”, Int. J. Advance Soft
Comput. Appl., vol. 3, no. 2, (2011) July.

[9] T. J. Neog and D. K. Sut, “Complement Of An Extended Fuzzy Set”, International Journal of
Computer Applications, vol. 29, no. 3, pp39-45, (2011) September.

[10] T. J. Neog and D. K. Sut, “On Fuzzy Soft Complement And Related Properties”, International
Journal of Energy, Information and Communications, vol. 3, Issue 1, pp. 23-34, (2012) February.

[11] T. J. Neog and D. K. Sut, “An Application of Fuzzy Soft Sets in Medical Diagnosis using Fuzzy Soft
Complement”, International Journal of Computer Applications, vol. 33, no. 9, pp-30-33, (2011)
November.

[12] T. J. Neog and D. K. Sut, “An Application of Fuzzy Soft Sets in Decision Making Problems Using
Fuzzy Soft Matrices”, International Journal of Mathematical Archive, vol. 2, Issue 11, pp. 2258-
2263, (2011).

14



International Journal of Energy, Information and Communications
Vol. 3, Issue 2, May, 2012

Authors

Tridiv Jyoti Neog received his M.Sc. degree in Mathematics from Dibrugarh University,
India, in 2004. He is a research scholar in the Department of Mathematics, Faculty of Science,
CMIJ University, Shillong, Meghalaya, India. He was awarded “BINANDI MEDHI
MEMORIAL AWARD” for being the best graduate in B.Sc. examination, 2001, under
Dibrugarh University.

Dusmanta Kumar Sut received his M.Sc. degree in Mathematics from Dibrugarh
University, Dibrugarh, India, in 2002 and his Ph.d in Mathematics from Dibrugarh University,
India, in 2007. He is an assistant professor in the department of Mathematics, N. N. Saikia
College, Titabor, India. His research interests are in Fuzzy Mathematics, Fluid dynamics and
Graph Theory.

15



International Journal of Energy, Information and Communications
Vol. 3, Issue 2, May, 2012

16



