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ABSTRACT

In this paper, we generalize the notion of union and intersection of two fuzzy sets over the same universe initiated by
H. K. Baruah and modified by Neog and Sut for two fuzzy sets over two universes respectively. Some related results
have been proposed with supporting proofs and examples. We further generalize the notion of union and intersection of
an arbitrary class of fuzzy sets taken over an arbitrary class of universes respectively. Finally we apply our views in
case of fuzzy soft sets and verify certain properties according to our new notion. Our work is an attempt to generalize
the notion of union and intersection of fuzzy sets and fuzzy soft sets.

Keywords: Fuzzy Set, Fuzzy soft set, Union and intersection of fuzzy sets and fuzzy soft sets.

1. INTRODUCTION

H. K. Baruah [3] has reintroduced the theory of fuzzy sets from a new perspective. According to him, to represent a
fuzzy set, two functions namely fuzzy membership function and fuzzy reference function are necessary. Accordingly,
the notion of union and intersection of two fuzzy sets have been given a new direction which in turn gives us the
Zadehian definitions [7] when we take the fuzzy reference function equal to zero. Neog and Sut [10] have further
modified the definitions initiated by Baruah [3] so as to avoid degenerate cases. In this paper, an attempt has been made
to generalize the notion of fuzzy union and intersection further to include fuzzy sets defined over different universes.
We have compared our findings with the earlier works in case of usual fuzzy sets (where fuzzy reference function is
equal to zero) put forward by Chakrabarty et al. [4].

In recent times, the theory of fuzzy soft set initiated by Maji et al [8] is a catching momentum in the context of many
complicated problems arising in the fields of engineering, social science, economics, medical science etc involving
uncertainties. The occurrence of union and intersection of two fuzzy sets in two fuzzy soft classes is very natural in
many real life situations. We have already defined fuzzy soft union and intersection for two fuzzy soft sets defined over
two fuzzy soft classes in [2]. In the present work, we have verified those results according to our new notion of fuzzy
sets.

2. UNION AND INTERSECTION OF FUZZY SETS

In this section we furnish below some earlier works on union and intersection of two fuzzy sets defined over two
universes in brief.

Chakrabarty et al. [4] generalized the notion of union and intersection of two fuzzy sets laid down by Zadeh [7]. In fact
the concept of union of two fuzzy sets A and B in the universes X could be treated as a particular case of the following
two fuzzy sets:

(i) Fuzzy set A in the universe X and

(ii) Fuzzy set B in the universe Y,

Where X and Y are two different universes, in general. Thus the definitions of union and intersection of two fuzzy sets
as proposed in [4] are as follows:
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Definition: 2.1 [4] Let A be a fuzzy set of X with membership function (£, and B be a fuzzy set of Y with membership

function f£, . Then the union of two fuzzy sets A and B denoted by AU Bis a fuzzy set of X UY with the
membership function defined by

,uA(z) if ze X-Y

Uy g2 =q4pg(2) ifzeY-X
max{uA(z),,uB(z)} if ze XNY

It may be observed that the fuzzy union defined by Zadeh [7] is a particular case of the above defined union when X =
Y.

Definition: 2.2 [4] Let A be a fuzzy set of X with membership function ¢, and B be a fuzzy set of ¥ with membership

function ££,, . Then the intersection of two fuzzy sets A and B denoted by A M Bis a fuzzy set of X UY with the
membership function defined by

Uynp(2) = min{,uA (Z),,UB(z)}, Vze X UY

It may be observed that the fuzzy intersection defined by Zadeh [7] is a particular case of the above defined union when
X=Y.

It may also be observed that Vz € (XAY), M, ~5(2) = 0and in this sense AN B is afuzzy setin X NY .

Definition: 2.3 [5, 9] Let U be a set and X be a subset of U. Then for any fuzzy set A of X, the fuzzy set ,ug of U given
by

,uf{(x):{'uA(x)’ Vxe X

0, otherwise

is called the ‘fuzzy set of U generated by u, .

Chakrabarty et al [4] gave the following proposition:

Proposition: 2.1 [4] For any two fuzzy sets A and B of the sets X and Y, respectively, the following holds:
(i If A=¢@,B=¢@,then AN B = @but not conversely;

() pUP=p, Aup=A, AN@= @, where @is the null fuzzy set.
(i) AUB=BUA,ANnB=BnNA

Chakrabarty et al [6] put forward the following proposition for fuzzy sets A, B, C obtained from three different
universes X, Y and Z respectively.

Proposition: 2.2 [6] Let A,B,C be three fuzzy sets obtained from three different universes X,Y and Z respectively. Then
the following holds.

(i) Au(BuC)=(AuB)uC
i)y ANn(BNC)=(AnB)nC
(iii) Am(BuC)=(AmB)u(AmC)
v AU(BNC)=(AuB)n(AUC)

H. K. Baruah [3] reintroduced the notion of fuzzy sets with the help of fuzzy membership function and fuzzy reference
function. He pointed out that the fuzzy membership value is different from fuzzy membership function and put forward
a new definition of union and intersection of two fuzzy sets. Neog and Sut [10] further modified the definition initiated
by Baruah [3] so as to avoid degenerate cases as follows.
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Definition: 2.4[10] Let A(u,, 1,) = {x, 11, (x), 1, (x);:x€ U} and
B (/.13 U, ) = {x, Uy (x), 1, (x);xeU } be two fuzzy sets defined over the same universe U. To avoid degenerate

cases we assume that

mjn(:u1 (x), 4, (x)) 2 max(ﬂz (x), 1, (x))Vx ev.

Then the operation intersection is defined as
A(:ul ¥ )ﬁ B(,u3 My ) = {x’ min(,u1 (x), i, (x))’ max(ﬂz (x), 44 (x))§ Xe U}

If for somexe U ,min(,ul (%), 1, (X)) < I‘Il.’:lx(,u2 (x), 1, (x)), then our conclusion is that AN B = @. If for
some x€ U ,min (g, (x), i1, (x)) = max (s, (x), i£,(x)). thenalso AN B =¢.

Further, we define the operation union, with min(,ul (%), 1, (x)) > max(,u2 (x), 1, (X)NxeU as

Ay )0 B(pty, 1) = {x,max (s, (x), g5 (x)), min (2, (x), 1, (x) s x € U}

Also, our another conclusion is, that if for some x€ U , min(,ul (x), 4 (x)) < max(,u2 (x), u, (x)), then the union

of the fuzzy sets A and B cannot be expressed as one single fuzzy set.

The union, however, can be expressed in one single fuzzy set if

min (g, (x), 425 (x)) = max (i, (x), 2, (x)).

Neog and Sut [10] put forward the definition of arbitrary fuzzy union and intersection in the same universe as follows.

Definition: 2.5 [10] Let 3 = {Ai (,uil, Y75 )l iel } be a family of fuzzy sets over the same universe U. To avoid

degenerate cases we assume that min(,ul.l (x)) > m{:lX(,l,li2 (x))Vx € U . Then the union of fuzzy sets in 3 is a fuzzy

set given by
A, (. 1,,) = e, max (a1, (0) min(u,, (1)) xe UY.
And the intersection of fuzzy sets in 3 is a fuzzy set given by
VA, (10 1) = Te min(p, (0) max(u, (1) kv e U}

In the next section we are giving the definition of union and intersection of two fuzzy sets defined over two universes
and then we generalize the same for an arbitrary class of fuzzy sets defined over an arbitrary class of universes
respectively.

3. UNION AND INTERSECTION OF FUZZY SETS DEFINED OVER DIFFERENT UNIVERSES

Definition: 3.1 Let A, 12, ) = {x, 1, (x), 11, (x);xe X } and B(%,, 2,)={x, 2, (%), 7, (x);x€ Y}
be two fuzzy sets defined over the universes X and Y respectively. Then the union of these two fuzzy sets
A(,ul /A ) U B(Zl ,,’{2) is a fuzzy set C(?]] 1, ) defined over the universe X UY defined as

{1, (), 1, ()} if xe X —Y
Clm,.1,) =4, 1, (0, 1, (0} if xeY-X
{x, max (g, (x), , (x)). min(u, (x), 7, (x))} if xe X NY

In order to avoid degenerate cases, we assume that
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min (g, (x), 7, (%)) 2 max (g, (x), 7, (x))Vxe X NY

Definition 3.2 Let A(,u, A )=1{x. M (X), 1, (x);x € X} and
B ( XisXo ) = {x, X (0, 1, (x);xeY } be two fuzzy sets defined over the universes X and Y respectively. Then the

intersection of these two fuzzy sets A(,Ul, ,Uz)ﬁB( Ais ,1’2) is a fuzzy set C (771,772) defined over the universe
X UY defined as

C(n,,1,) = {x, min(x, (x), g, (x)), max(u, (x), 7, (x))}¥xe X UY with
My (x) =y (x) = ¥, (x) if x& X and g, (x) = 7, (x) = 4, (x) if x& ¥

Naturally, in order to avoid degenerate cases, we assume that
min (g, (x), 7, (x)) 2 max (g, (x), 7, (x)Vxe X NY

It can be seen that our definitions give the definitions of union and intersection of two fuzzy sets proposed by Baruah
[3] and modified by Neog and Sut [10] whenever X = Y. Also the definitions of union and intersection of two fuzzy sets
in two universes initiated by Chakrabarty et al [4] can be obtained as particular cases of ours if we take

1, (x) =17,(x) = OVx .

Example: 3.1 Let X ={a,b,c}and Y ={b,d,e} be two universes. We take two fuzzy sets A and B over X and Y
respectively as —

A ={(a,0.6,0.1),(»,0.5,0.2),(c,0.7,0.3)} and B ={(»,0.7,0.3),(4,0.7,0.2),(¢,0.6,0.1)} .
ThenAUB  =1{(4,0.6,0.1),(5,0.7,0.2),(c,0.7,0.3),(4,0.7,0.2),(¢,0.6,0.1)}
Aand ANB  ={(a,0.1,0.1),(6,0.5,0.3),(c,0.3,0.3),(d,0.2,0.2), (¢,0.1,0.1)}

Remark: 3.1 It may be observed that Vxe& XAY , fuzzy membership value of x is O and in this sense
A(,I,l1 7S ) N B(}(1 ,,”{2) is a fuzzy set over X MY . Above example makes this clear.

We now give the following De Morgan Laws for two fuzzy sets A(,u1 /A ) = {x, M (X), 1, (x);x € X} and
B ( XX ) =1{x, X (x0), 1, (x);xeY } defined over the universes X and ¥ respectively.

Proposition: 3.1 Let Ay, i, ) ={x, 1, (X), i, (x);x€ X} and B(}(l X ) = {x, X (x), 1, (x);xe Y} be two

fuzzy sets defined over the universes X and Y respectively. Then the following De Morgan Laws are valid.

(@) (A(,tzl,,uz)uB(;(,,;(z))” =(A(,ul,/,l2))c m(B(Zl’Zz))C
i (A i) B 1)) = (Al ) O (B 2,))

Where (A(,u1 /A ) U B(}[l o ))C and (A(,ul /A )ﬁ B(;{l X ))C are  the  complements  of
A(,I,l1 7S ) U B(,?(1 ,,’{2) and A(,IJ1 7S ) N B(}(1 ,,”{2) in X UY respectively, (A, i, ))° is the complement
of A(,Ll1 ,,Uz) in X and (B(l’ Ko ))L is the complement of B(Zp/%) inY.

Proof: (i) A(,u1 M, ) ) B(Zl , Zz) is a fuzzy set C(?]1 , 772) defined over the universe X UY defined as

{x, 4, (), 11, ()} if xe X-Y
Cnym,) = % 1, (0. 1, (0} if xeY-X
{x, max (g, (x), 7, (x)). min(u, (x), 7, (x))} if xe X NY
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In order to avoid degenerate cases, we assume that
min (g, (x), 7,(x)) = max(u, (x), 7, (x) Vxe X NY
Case . Whenxe X —Y

(Al p0,) OBz, 1)) = {x 1, (), 11, (OF
={x, 11, (0,0} U{x.L, 1, ()}

(Al 1)) "By 2,)) =101, (0 1, (0 O 11, (0, 1, (O
={{x. 1, 0.0 o {x Ly O N X
={x, 11, (0),0bU {1, 1, (0}

CaseIl. Whenxe Y — X

(A(u, p0,) O B(x1, 2,)) LA AC)
= {x, Y4 (x),O} U {x,l, X (x)}

(Al 1) "B 1)) =t 10,200 n{x 1,0, 2,
={{x. .0 u{x Ly, WY
= {x’ Y4 (x),O}u {XJ’Zl (x)}

CaseIII. Whenxe X NY

(A(#l sy )U B(/% s X2 ))L = {x’ max(:ul (X), 1, (x)), min(/lz (X), %> (x))}L
= {x, min(g, (x), 7, (0)).0}U {x.1, max (g, (x), 7, (0))}

(Al ) 0B 1) =, (0,1, 0F N {x, 2,0, 2, (O
= {{x. 1, 0.0} O{x. L, O] N {fx, 2, (0.0 o {x L 2 (0]
= [{{x. 1, 0.0 O L 1, OB {x, 7, (2).0]]
U [f{x. i, (0.0 o {xL 0 {2, (0]

= [{{x. 11, (0.0} {2, (0.0 O f{xL g, (0} {2, (0.0
O [l 1, (0.0} L,z oo L i 0} L 2, (0]

= [{x min(x, (), 2,(0)).0}u @] U [p U {x.1, max (g, (x), 2, (x))}]
= {x, min(, (x), 7,(x)).0} U {x.l, max (g, (x), 7, ()}

Thus in all the three cases, (A(s,, 42, ) O B(pty, 11,)) = (Alaty, 11,))" O (Bluyo pt,))f

We have assumed that

min (g, (x), 7, (x)) 2 max (g, (x), 2, (x))Vxe X NY 0
2, (x) =min(l, 7,(x)) < max (g, (x),0) = ,(x)Vxe X NY andas such {x.1, £, (x)} " {x, z,(x).0}= .

Similarly
1, (x) = min(z, (x),]) < max (0, 7, (x)) = 7,(x)Vxe X MY and hence {x, 1, (x),0}"{x.1, 7, (x)}= ¢

Proof of (ii) is similar to this.
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Proposition: 3.2 Let A(,u1 7N )=1{x, M (x), 1, (x);x€ X} and B(}{l Ko )=1{x, X (x), 1, (x);xe Y} be two
fuzzy sets defined over the universes X and Y respectively. If A(,u1 Ny 7 ) =¢ ,B ( XX ) =¢@ then

A(,u1 A ) M B(}{l X ) = @ but the converse result is not always true.

Proof: The proof is straight forward. For the converse part we cite the following example.

Example: 3.2 Let X ={a,b,c},Y ={b,c,d,e}. We take the fuzzy sets
A, 1,) = {(a,0.6,0.1),(,0.7,0.2),(c,0.2,0)} £ ¢ .

B(x,.2,)=1{(5,0.2,0.1),(c,0.8,0.2),(d,0.7,0.3),(€,0.5,0)} # @ over X,Y respectively .
Ay, 1,) N B(x,, 2,) = {(@,0.1,0.1),(5,0.2,0.2),(c,0.2,0.2),(d,0.3,0.3),(¢,0,0) }
=

Proposition: 3.3  Let A(,ul 7N ) =1{x, M (X), 1, (x);x € X} B(}(1 Ao ) = {x, X (), 1, (x);xe Y} and
C (7]1 17, ) = {x, n,(x),n,(x);xe Z } be three fuzzy sets defined over the universes X,Y and Z respectively. Then
the following results are valid.

() A(ﬂl’ﬂz)UB(Zlalz):B(Zl’Z2)UA(Iu1nu2)
A(ﬂwﬂz)mB(lplz) = B(Zl’lz)mA(ﬂw:uz)

) Al )0 (B 2,) 0 Clnam, ) = (Al 1) 0 B2, 2,)) 0 €y, )
A(ﬂuﬂz)ﬁ(B(ZpZz)ﬂC("?uﬂz)) = (A(ll'll’ﬂZ)m ﬂC(’?w’?z)

B(z,. 1
B

~ O~

) (Al p,) 0 Cly,.77,))

Gip Al )0 (B, 1,)nCm.m,)) = (Al 1,) O B2, 2,) N
)U(Alw,, 1) C(n7,,m,))

Ju )N )
Aluy, 11,) N (B(z,0 2, ) o C,m,)) = (Alwty 11,) 0 B2 2,

~—

Definition: 3.3 Let U be an initial universe and {X ; }be a class of subsets of Uie. X, cU Vi with UX, =U .

Let A, (,u“,,uiz) be fuzzy sets defined over X respectively. Then the fuzzy set of U generated by A would be

denoted by A, (£, 2, )" and defined as

{xa My (%), (x)} if xe X,
Alw, ., w,) =
'('ull 'uﬂ) {x, mkaxlukz (x)’mkaxﬂkz (x)} if xg X;.i#k
xe X, xe Xy

Example: 3.3 Let U ={a,b,c,d,e,f} be an initial universe. LetX, ={a,b,c}, X, ={c,d,e} and
X, = {a,c,e, f}be three subsets of U. We take three fuzzy sets

A, (e, 1, ) = {(a,0.6,0.1),(5,0.7,0.2),(c,0.9,0)} ,

A, (#1115, ) = {(¢,0.8,0.1),(d,0.7,0.3),(¢,0.5,0)} and

A, (/131 7 ) ={(a,0.7,0.2),(c,0.7,0.2),(e,0.4,0.1),( £,0.6,0.2)} over X, X, and X, respectively . Then
A, 1,) =1{(a,0.6,0.1),(5,0.7,0.2),(c,0.9,0),(d,0.3,0.3),(€,0.1,0.1),(£,0.2,0.2)}

A, (11 11, ) =1{(a,0.2,0.2),(5,0.2,0.2),(c,0.8,0.1),(d,0.7,0.3),(¢,0.5,0),(£,0.2,0.2)} and
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Ay (i, 15, ) ={(a,0.7,0.2),(6,0.2,0.2),(¢,0.7.0.2),(d.0.3,0.3), (€,0.4,0.1),(£,0.6,0.2)}

Definition: 3.4 Let 3 = {Ai (,ul.l, Hir )I iel } be a class of fuzzy sets defined over universes X, respectively. To

avoid degenerate cases we assume that
min{g,, (x), 1, (0)) > max(g,, (x), 4, (%)) Ve X, N X, .

Then their union U A, (,uil N7 ) is a fuzzy set over U X, defined as
1 l

kl.JAi (tt- 105) = ix, max 4 (x)’miin:uiz (x)j with 22, (x) = 4, (x) = n}}n My (0)if x& X,

xeX;

Also the intersection QAi (,Lll.1 , ,ul.z) is a fuzzy set over U X, defined as

QA:’ (luil ’aui2) = ix’ miin My (x)’m:‘.lx My (x)j with £, (x) = i, (x) = max f,, (0)if xe X,
xe X,

We see that this definition yields our earlier definition [10] if we take X, = X i Vi, j

Example: 3.4 Let X, ={a,b,c}, X, ={c,d,e} and X, ={a,c,e, f} . We take three fuzzy sets

A (u,, 1,)=1{(a,0.6,0.1),(5,0.7,0.2),(c,0.2,0)}

A, (ty 11y, ) = {(¢,0.8,0.1),(d,0.7,0.3),(¢,0.5,0)} and

A, (/131 7 ) ={(a,0.7,0.2),(c,0.7,0.2),(e,0.4,0.1),( f,0.6,0.2) } over X, X, and X, respectively . Then
Al( 1M )U AZ(IUZI’IUZZ)U A, (:U31nu32)

={(a,0.7,0.1),(,0.7,0.2), (c,0.8,0),(d,0.7,0.3), (¢,0.5,0.1),( £,0.6,0.2)}
And

Ay 110) 0 Ay (o 110) O Ay (5 )
={(a,0.2,0.2),(0,0.2,0.2),(c,0.2,0.2),(d,0.3,0.3),(e,0.1,0.1),(£,0.2,0.2) }

=9

It is clear from this example that A, (,un S, ) NA, (ﬂ21 N7 )('\ A, (,u31 N7 ) = 0 does not necessarily mean that
Ay ) = A (), 15,) = Ay (g 11,) = @

Proposition: 3.4 Let 3 = {Ai (,u,., 7% )l iel } be a class of fuzzy sets defined over universes X, respectively. To

avoid degenerate cases we assume that
min{g,, (x), 1, (0) 2 max(g,, (x), 4, (%)) Ve X, N X, .

Then the following De Morgan Laws are valid.

O VA ) = ol ()Y

G A ) = (g )f

4. UNION AND INTERSECTION OF TWO FUZZY SOFT SETS IN TWO FUZZY SOFT CLASSES

In view of our discussion in the preceding sections and our earlier definition of union and intersection of two fuzzy soft
sets in two fuzzy soft classes [2], in this section, we proceed to apply these notions of fuzzy sets in the context of fuzzy
soft sets. Our definition of union and intersection of two fuzzy soft sets in two fuzzy soft classes are as follows.

Definition: 4.1 Union of two fuzzy soft sets (F, A) and (G, B) in the fuzzy soft classes (X, E) and (Y, E /) respectively, is
a fuzzy soft set (H, C) in the fuzzy soft class (X UY,EUE’ )where C=AuUBandVee C,

© 2011, IUIMA. All Rights Reserved 1959



Tridiv Jyoti Neog* and >Dusmanta Kumar Sut/ UNION AND INTERSECTION OF FUZZY SETS AND FUZZY SOFT
SETS: A GENERALIZED APPROACH/ IIMA- 2(10), Oct.-2011, Page: 1953-1962

[Fe)]™". if xe A-B
H(e)=![G@e)]"", if xe B—A
F(e)uG(e), if xe ANB

and is written as (F, A) O (G, B) = (H, C), where [F(S)]XUY is the fuzzy set of X UY generated by F'(€) and
[G(S)]XUY is the fuzzy set of X UY generated by G(&). It is to be noted that whenever X = 7,

[F(S)]XUY = F (&), which is a fuzzy set of X and [G(S)]XUY
above definition reduces to the form

= G(€&), which is a fuzzy set of Y and then the

[Fe)]**, if xe A-B
He) ={[c@e]*", if xe B—A
Fe)uG(e), if xe ANB
[Fol, if xe A-B
=!G, if xe B—A
F(e) UG(e), if xe ANB
F(¢), if xe A-B
={G(e), if xe B—A
F(e)uG(e), if xe ANB

Which is nothing but the definition of union of two fuzzy soft sets in the same fuzzy soft class as laid down by Maji et
al [8].

Definition: 4.2 Intersection of two fuzzy soft sets (F, A) and (G, B) in the fuzzy soft classes (X, E) and (Y, E )
respectively, is a fuzzy soft set (H, C) in the fuzzy soft class (X UY,EUE’ )Where C=ANBwith ANB#¢
and Vee C, H(e)= F(€)NG(&) and is written as (F,A)F\ (G, B) = (H, C), where F(&)is a fuzzy set in
X and G(&)is a fuzzy set in Y. It is to be noted that whenever X = ¥, the above definition gives the intersection of two

fuzzy soft sets in the same fuzzy soft class as laid down in [1].

We take one example below with fuzzy reference function function 0.

Example: 4.1 Let X = {C1 ,Cy,C5,C 4} be the set of four cars manufactured by a certain Indian car manufacturer and

Y= {03 ,C45Cs5,Cy s 67} be the set of five sedan cars manufactured by the Indian car manufacturers.

Let E= iel (costly), e2 (Beautiful), 63 (Fuel Efficient),e 4 (ModernTechology), es (Luxurious)} and

E / = {el (costly),e2 (Beautiful),e (Sporty look)} be the set of parameters
A={ejereztCEandB={ey eg) CE’.

We consider the fuzzy soft sets

(F,A)={ F(eq) = { (c1,0.9,0), (c5,0.1,0), (C3,O.4,O), (C4,0.6,0) 1,
F(epy) ={(cq,1,0), (¢2,0,0), (¢3,0.9,0), (c4,0.5,0) },
F(e3)= { (01,0.8,0), (02,0.2,0), (03,0.7,0), (04,0.6,0) }} and
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(G, B) = { Glep) = {(¢3,0.7.0), (¢4,0.2,0), (¢5,0.2,0), (c.0.7.0) , (¢7,0.4,0) },
Gleg) = { (€3.0.9,0), (¢4,0.6,0), (¢5,0.5,0), (¢,1,0) , (¢7,0.6,0) } in the fuzzy soft classes (X, E) and (¥, E”)

respectively.

Then (F, A) V) (G, B) = (H, C) ,where C=A U B = {e],es,e3.¢¢} and

(H, C) ={ H(e1) = { (¢1,0.9,0), (¢2,0.1,0), (¢3,0.4,0), (¢4,0.6,0), (c5,0,0), (c,0,0), (¢7,0,0)},
H(ep) = { (¢1,1,0), (¢5,0,0), (¢3,0.9,0), (¢4,0.5,0), (¢5,0.2,0), (c(,0.7,0), (¢7,0.4,0)},
H(es) = { (¢1,0.8,0), (¢.0.2,0), (¢3.0.7,0), (c4,0.6.0), (c5.0,0), (c,0,0), (¢7.0.0) },
H(eg) ={ (¢1.0.0), (¢2,0,0), (¢3.0.9,0), (c4,0.6,0), (¢5,.0.5,0), (cg1,0), (¢7,0.6,0) }}

Again (F,A)F\(G,B)= (H,C) ,where C=A N B={e, }and
(H, C) = { H(en) = { (¢1.0.0), (¢2.0.0), (¢3.0.7.0). (¢4.0.2.0, (¢5,0.0), (c.0.0), (¢7.0.0) }}

In [2], we have given the following propositions related to the union and intersection of two fuzzy soft sets in two fuzzy
soft classes.

Proposition: 4.1 For two fuzzy soft sets (F, A) and (G, B) in the fuzzy soft classes (X, E) and (¥, E 7y respectively, the
following holds:

) if (F,A)=% ,(G,B)=@ ,then (F,A)™ (G, B)= @ but not conversely.
i POP=.(F.A)Op=(F.AL(F.A)AP=§
ai)  (F,A)O(G,B)=(G,B)T(F,A)

(F,A)A(G,B)=(G,B)A(F,A)

One can verify that these results are valid under our new notions. However for the converse part of (i), we put forward
the following example.

Example: 4.2
Let X :{cl,cz,ca,c4}and Y:{ca,c4,05,c6,c7}.

-
Let E= 61’62’63’64’65} and E = 1,ez,e6}be the set of parameters and A = {eq, e, 63};E,B ={ey, e6}gE
/

We consider the fuzzy soft sets

(F, A) = { F(ep) = { (¢1,0.9,0), (¢,0.1,0), (¢3,0.4,0), (¢4,0.6,0) },
Fley) = { (c1,1,0), (€9:0,0), (¢3,0.9,0.2), (¢4,0.5.0.2) },
F(e3) = { (¢1.0.8,0), (¢3.0.2,0), (¢3.0.7,0), (¢4:0.6,0) } } and

(G, B) ={ G(ep) = {(c3,0.2,0), (c4,0.2,0), (c5,0.2,0), (¢,0.7,0) , (¢7,0.4,0) },
Gleg) = { (¢3,0.9,0), (¢4,0.6,0), (¢5,0.5,0), (cg,1,0) , (¢7,0.6,0) } in the fuzzy soft classes (X, E) and (¥, E’)
respectively.
Here (F,A)ﬁ(G,B)= (H,C) ,where C=A N B={ey }and
(H, C) = { H(ep) = { (¢1,0,0), (¢9,0,0), (¢3,0.2,0.2), (c4,0.2,0.2), (c5,0,0), (cg,0,0), (¢7,0,0) }}

Thus V€ C,H(€) = @ .1t follows that (H, C) =

Proposition: 4.2 For three fuzzy soft sets (F, A), (G, B) and (H, C) in the fuzzy soft classes (X;, E;), (X3, E,) and
(X3, E5) respectively with AN BN C # @, the following holds:

() (F.A)0((6,B)o(H.¢))=((F.A)O(G,B)O(H.C)

(i) (F.4)A((G.B)A(H.C)) = ((F.4)A(G.B) A(H.C)
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iy (F.A)A(6.8)0(H.) = ((F.4)A(6.B)) O ((F.4) A (#.C))
i (F.A)0(G.B)A(H.C) = ((F.A)S(G.B)A((F.4)S(H.C))

It can be verified that these results are valid under our new notions.

5. CONCLUSION

We have generalized the idea of union and intersection of fuzzy sets over the same universe proposed by Baruah [3] to
an arbitrary class of fuzzy sets over an arbitrary class of universes respectively. We have compared our results with the
one found in [4,10]. We have applied our new notions in case of fuzzy soft sets and verified a few propositions given in
[2].We hope that our findings would help enhancing this study in fuzzy sets and fuzzy soft sets.
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