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Some New Operations of Intuitionistic Fuzzy
Soft Sets

Manoj Bora, Tridiv Jyoti Neog, Dusmanta Kumar Sut

Abstract—In this paper, we have defined disjunctive sum and
difference of two intuitionistic fuzzy soft sets and study their basic
properties. The notions of («,f) - cut soft set and («a,5) - cut
strong soft set of an intuitionistic fuzzy soft set have been put
forward in our work. Some related properties have been
established with proof, examples and counter examples.

Index Terms— Intuitionistic Fuzzy Set, Intuitionistic Fuzzy
Soft Set, Disjunctive Sum, Difference, (a,f) - cut soft set,

(a, B) - cut strong soft set..

I. INTRODUCTION

Most of the real life problems have various uncertainties.
The Theory of Probability, Evidence Theory, Fuzzy Set
Theory, Intuitionistic Fuzzy Set Theory, Rough Set Theory
etc. are mathematical tools to deal with such problems. In
1999, Molodtsov [2] introduced the Theory of Soft Set and
established the fundamental results related to this theory. In
comparison, this theory can be seen free from the inadequacy
of parameterization tool. It is a general mathematical tool for
dealing with problems in the fields of social science,
economics, medical sciences etc. In 2003, Maji, Biswas and
Roy [5] studied the theory of soft sets initiated by Molodtsov.
They defined equality of two soft sets, subset and super set of
a soft set, complement of a soft set, null soft set, and absolute
soft set with examples. Soft binary operations like AND, OR
and also the operations of union, intersection were also
defined. In recent times, researchers have contributed a lot
towards fuzzification of Soft Set Theory. Combining fuzzy
sets with soft sets, Maji et al. [4] introduced the notion of
fuzzy soft sets. They studied some properties regarding fuzzy
soft union, intersection, complement of a fuzzy soft set, De
Morgan Law etc. These results were further revised and
improved by Ahmad and Kharal [1]. They defined arbitrary
fuzzy soft union and intersection and proved De Morgan
Inclusions and De Morgan Laws in Fuzzy Soft Set Theory.
Moreover Maji et al.[6] extended soft sets to intuitionistic
fuzzy soft sets. Intuitionistic fuzzy soft set theory is a
combination of soft sets and intuitionistic fuzzy sets initiated
by Atanassov [3]. In [7] Neog and Sut have defined
disjunctive sum and difference of two fuzzy soft sets. The
notions of « - cut soft set and « - cut strong soft set of a
fuzzy soft set have been put forward in their work. In this
paper we have defined disjunctive sum and difference of two
intuitionistic fuzzy soft sets. Further the notions of
(a, B) — cut soft sets and («, ) — cut strong soft set of an
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intuitionistic fuzzy soft set have been put forward in our work.
Some related properties have been established in our work
with supporting proof, examples and counter examples.

Il. PRELIMINARIES
A. Definition [2]

A pair (F, E) is called a soft set (over U) ifand only if Fis 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 € 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.

B. Definition [3]
An intuitionistic fuzzy set A over the universe U can be

defined as follows —
A={(x, za(X),va(X)): xeU} , where

Upa(X):U > [01],va(¥):U —[01] with the  property
O<up(®)+va(x)<1l vxeU. The values up(x) and
va(x) represent the degree of membership and

non-membership of x to A respectively.
7a(X) =1—(ua(¥) +va(x)) is called the intuitionistic fuzzy

index.

C. Definition [6]
Let U be an initial universe set and E be the set of

parameters. Let IFY denote the collection of all intuitionistic
fuzzy subsets of U. Let Ac E. A pair (F, A) is called an

intuitionistic fuzzy soft set over U where F is a mapping given
by F:A—IFY.

D. Definition [6]

Asoftset (F, A) over U is said to be null intuitionistic fuzzy
soft set denoted by ¢ if Ve e A F(¢) isthe null intuitionistic
fuzzy set 0 of U where 0(x) =0vx eU .

We would use the notation (p,A) to represent the

intuitionistic fuzzy soft null set with respect to the set of
parameters A.

E. Definition [6]
A soft set (F, A) over U is said to be absolute intuitionistic
fuzzy soft set denoted by A if Ve e A F(e) is the absolute
intuitionistic fuzzy set 1 of U where I(x) =1vx U .

We would use the notation (U,A) to represent the

intuitionistic fuzzy soft absolute set with respect to the set of
parameters A.
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F. Definition [6]
For two intuitionistic fuzzy soft sets (F, A) and (G, B) over

(U, E), we say that (F, A) is an intuitionistic fuzzy soft subset
of (G, B), if

(i) AcsB,
(i) Forall e A, F(g)g G(s) and is writtenas (F , A) c (
G, B).
G. Definition [6]
Union of two intuitionistic fuzzy soft sets (F, A) and (G, B)

over (U, E) is an intuitionistic fuzzy soft set (H, C) where
C=AuBandveeC,

F(e), ifee A-B
H(e) =<G(e), ifeceB-A
F(e) uG(s), ifee ANB

and is written as (F, A)O(G,B)=(H,C).

H. Definition [6]

Let (F, A) and (G, B) be two intuitionistic fuzzy soft sets
over (U, E). Then intersection (F, A) and (G, B) is an
intuitionistic fuzzy soft set (H, C) where C=AnB and
VeeC,6 H(e)=F(e)nG(g).

we write (F, A)A(G,B)=(H,C).

I. Definition [6]

Let (F, A) and (G, B) be two fuzzy soft sets in a soft class
(U, E) with An B # ¢ .Then intersection of two fuzzy soft sets
(F, A) and (G, B) inasoft class (U, E) is a fuzzy soft set (H,C)
where C=AnB and VeeC , H(e)=F(&)nG(e) . We
write (F, A)A(G,B)=(H,C).

J. Definition [6]

The complement of an intuitionistic fuzzy soft set (F, A) is
denoted by (F,A)° and is defined by (F, A)° = (F ¢, A), where
F % A— IFY is a mapping given by FC(s)=[F(s)° for all
g€ A Thus if F(s)= {x,y,:(g)(x),vlz(g)(x) :xeUf , then

VeeA FC(¢)=(F(e)F = {X,,u,:(g) (), VE(e) (¥ 1 x eU}

K. Definition [6]

If (F, A) and (G, B) be two intuitionistic fuzzy soft sets, then
“(F, A) AND (G, B)” is an intuitionistic fuzzy soft set denoted
by (F, A)A(G,B) and is defined by (F,A)A(G,B)=(H,AxB) ,
where H(e, f)=F(e)nG(B) Va e Aand Vg eB , where N
is the operation intersection of two intuitionistic fuzzy sets.

L. Definition [6]

If (F, A) and (G, B) be two intuitionistic fuzzy soft sets, then
“(F, A) OR (G, B)” is an intuitionistic fuzzy soft set denoted
by (F, A)v (G,B) and is defined by (F,A)v(G,B)=(K,AxB) ,
where K(e, )= F(x)UG(B) Va € A and V3 e B, where U is
the operation union of two intuitionistic fuzzy sets.
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I1l. SOME NEW OPERATIONS OF
INTUITIONISTICFUZZY SOFT SETS

A. Definition (Disjunctive Sum of Intuitionistic Fuzzy
Soft Sets)

Let (F,A) and (G,B) be two intuitionistic fuzzy soft sets
over (U,E) We define the disjunctive sum of
(F,A) and (G,B) as the intuitionistic fuzzy soft
set (H,C) over (U,E) , written as (F,A)é(G,B)z(H,C) ,
where C=AnB=g andVeeC,xeU,

H1 () () = mex(min e ) (9.6 () ) minlve () (%), 16 (2) )
VH(e) (0) = min{mex(ve o) (0, i e) 00 h mex uer () (00, v () (0)
B. Example
Let U={ab,c} and E={ej,es,e3.64}, A=1{e1.ep.e4)E,
B={e1.e2.e3/cE
(F,A)={F(e1) ={@a050.1),(6,0.10.8),(c,0.2,0.5)}
F(ey) =1{a,0.7,0.2)(6,0,0.8),(c,0.30.5)},
F(es) = {(2,0.6,0.3)(6,0.1,0.7),(c,0.9,0.01)}}
(G,B) ={G(e1) = {(2.0.2,0.6), (b,0.7,0.1),(c,0.8,0.1)},
G(ey) = {(2,0.4,0.1),(0,0.5,0.3),(c,0.4,05)},
G(e3) = {(2,0.0.6),(0,0,0.8),(c,0.1,0.5)}}
Then (F,A)@®(G,B) =(H,C) where C=AnB=1{e,e,} and
(H,C) ={H(e1) = {(a, mex(min(0.5,0.6), min(0.1,0.2)),
min(mex (0.1,0.2), max(0.5,0.6)))
(b, mex(min(0.1,0.7), min(0.8,0.2)),
min(mex(0.8,0.7), max (0.1,0.1)))
(c, max(min(0.2,0.1), min(0.5,0.8)),
min(max (0.5,0.8), max(0.2,0.1)))} ,
H (e,) = {(a, max(min(0.7,0.1), min(0.1,0.4)),
min(max (0.1,0.4), max (0.7,0.1)))
(b, mex(min(0,0.3), min(0.8,0.5)),
min(mex(0.8,0.5), max (0,0.3)))
(c, mex(min(0.3,0.5), min(0.5,0.4)),
min(max (0.5,0.4), mex(0.3,0.5)))}
(H,C) ={H(e1) = {(a,max(0.5,0.1), min(0.2,0.6)),
(b, mex(0.1,0.1), min(0.8,0.1)),
(c,max(0.1,0.5), min(0.8,0.2))},
H(e,) = {(a, max(0.1,0.1), min(0.4,0.7))
(b, mex(0,0.5), min(0.8,0.3))
(c,max(0.3,0.4), min(0.5,0.5))}
(H,C) ={H(e1) ={(2,05, 0.2), (b,0.1, 0.1),(c,0.5, 0.2)},
H(ep)={@a0.1, 04),(b,05, 0.3),(c,0.4, 0.5)}}

B. C. Proposition

Let (F,A)and (G,B) be two intuitionistic fuzzy soft sets
over (U, E) . Then the following results hold.

(i) (F,A)®(G,B) =(G,B)®(F,A)

(i) (F.A®(G.B)&H,0) =(F. A &(G.B))®H.C)

Proof

(@) (F, A) =X 25 (2) (. VE () ()} ¥x e
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(G.B) = {x, t1g () (¥). VG () (X)) ¥X €U, Vs € Bf

Let (F,A)®(G,B)=(H,C) C=ANB
VeeC,xelU,
HH () (X) = rrﬁX(ﬂin(uF(g)(X).VG(g)(X)) nin(VF(g)(X).ﬂe(g)(X)))
VH (2) 00 = min{mex (ve () (%), 46 2) (%)) mex (e ) (9, v () ()
Let  (G,B)®(F,A)=(I,D) D=ANB
VeeD,xeU,

241 (2) (9 = mex(min{ e ) (%), Ve () () hmin(vg ) (9, 22 () ()
Vi () 0 = min{mex (v (s (%), 221 (2) ()} mex (g () (09, vE () (9)
It follows that (H,C)=(l,D)

Therefore (F,A)®(G,B) = (G,B)® (F,A)
Proof of (ii) can be done in a similar way.

where and

where and

C. D. Proposition
(i) (F.A®(p,A) =(F,A)
(i) (F,A®U,A) =(F,A°

Proof
(i) Let (F, A) ={x up() (). vE@) () ¥xeU, Ve € Af

(2. A)={01) vxeU,vs e A}
Let (F, A)é((p, A) =(H,A), where Ve e A, xeU , we have
Hr1(e) (%) = mex(min(ur 5) (%), vp(e) (M () (9. () (9)
= max(min{up () (9 hmin{vE () (0.0)
= mex (ur () (0).0)
= UE () (X)
VH () () = min{mex(ve ) (%), () OO mex (e () (9, V() (X))
= min(mex (v () (.0} mex () (1)
=min(ve () (1)
=VE(@e)(X)
Therefore (H, A) = {ur (5 (9. vE(e) (X)) Ve €C = A xeU|
It follows that (F,A) ® (¢, A) =(F, A)
(i) Let (F, A)={x 1r () (9. vE(@) () ¥x €U, Ve € A}
U, A)={10) vxeU,Ve e A}
Let(F,A)é(U,A) =(H, A), where Ve e A, xeU , we have
Hra() () = mex(min{ur () (). () (O minlve () (0,0 () (0)
= max(min{ug () (0.0} minfy ) (0.1)
=mex(0,vE () ()
=VF() ()
VH(2) () =min{mex (ve 2 (%), 40 () (%) b mex (g () (.m0 () (9)
= min(mex (v () (9.1} mex (e () (X).0)

= m-n(lxﬂF(s) (X))
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= H1E(g)(X)

It follows that
(H, A) ={vE () (9, 1F ) ) Ve e A xeU |

=(F,A"
Consequently (F,A) @ (U, A) =(F, A)°

D. Definition (Difference of Intuitionistic Fuzzy Soft
Sets)

Let (F,A)and (G,B) be two intuitionistic fuzzy soft sets
over (U,E) . We define the difference of (F, A)and (G, B) as
the intuitionistic fuzzy soft set (H,C) over (U,E) , written
as (F,A)®(G,B) =(H,C) , where C=AnB=gand VeeC ,
XxeU,

#r(e) (0 = minlug () ()6 () ().

VH(e) (%) = MeX(vE (g) (), 4G () (0)

E. Example
Let U={abc} and E={ey,es,e3,64}, A=1{e1,e0.e4}<E,

B={e1.e2.e3/cE
(F,A) ={F(e) = {(2,050.1),(b,0.1,0.8),(c,0.2,0.5)},
F(ez) = {(2,0.7,0.2)(b,0,0.8),(c,0.30.5)}
F(es) = {(2,0.6,0.3),(b,0.10.7),(c,0.9,0.01)}}
(G,B) ={G(e)) ={a0.20.56),(b,0.7,0.1),(c.0.8,0.1)}
G(ey) = {(a,0.4,0.2),(b,0.5,0.3),(c,0.4,0.5)},
G(e3) = {(2,0.0.6),(b,0,0.8),(c,0.1,0.5)}}
Let (F, A)O(G,B) = (H,C) , where C=A~B={ej,e,} . Then
(H,C) ={H(e1) = {(a min(0.5,0.6) max(0.1,0.2)),
(b,
c,

H(e2) = {(a,min(0.7,0.4), max(0.1,0.4))

min(0.1,0.1), mex(0.8,0.7)),
min(0.2,0.1), max(0.2,0.8))},
(b, min(0,0.3),mex(0.8,0.5)),
(c,min(0.3,0.5), mex(0.5,0,4))}}
={H(e;) = {(2,05,0.2), (b,0.1,0.8), (c,0.10.8)},

H(ez) = {(2,04,04), (b,0,0.8), (c,0.30.5)}}
F. Proposition
(i) (F, AB(p, A) =(F,A)
(i) (F, ABU, A) =(p, A)
Proof
(M Let(F,A)é(¢, A) =(H, A), where Vee A xeU , we have
HH(g) (X)

= minlae (5 (0. V() (9)

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation’




Some New Operations of Intuitionistic Fuzzy Soft Sets

=min{ug () (9.)

= UF(e) (X)
VH(2) (9 = Max (Ve () (%), 22p(2) ()

= mex v (s (9.0)

=VE(@e) (X)
Therefore (H, A) = (uf(5) (X). vE(z) (X)) Ve € A xeU
It follows that (F, A)@(p, A) = (F, A)
(i) Let(F,A)®U,A) =(H, A), where Ve c A xeU , we have
() ) = minlur ) (902 (0)

= min(ﬂF(g) (x).0)

=0

VH()(X) = mﬁX(VF(.s) (X), 10 (&) (x))
= max("F(g) (X))

=1
Therefore (H, A)={01) Ve A xeU}
It follows that (F, A)®U, A) =(p, A)

G. Definition ((0"'3)_ Cut Soft Set of an Intuitionistic
Fuzzy Soft Set)

Let (F,A) be an intuitionistic fuzzy soft set over (U,E).
We define the (e, 8)- cut soft set of the intuitionistic fuzzy
soft set (F,A) , denoted by (F,A)g,p as the soft

set (F(a, ), A) , Where Ve e A,
Fla.p)(€)
= {x LHF () () Z avE(g)(X) < BixeU,a, Be[0l],a+ B sl}

H. Example
Let U={ab,c} and E={e;,ep,e3.64f, A=1{es,e3.e4}<E .
Let us consider an intuitionistic fuzzy soft set (F, A) as
(F,A) ={F(es) ={(2,0.30.2), (0,0.1,0.8),(c.0.4,0.5)}
F(e3) = {@,0.7,0.2),(b,0.4,0.3),(c,0.5,0.1)},
F(es) ={a,06,02),(b,0.30.5),(c,0.30.6)}}
Leta=03,5=050a,8<[01]. Then
(F.A 0305 =(Fo305).A
={F0.305)(€2) = fa.c}, Fo305)(€3) ={a.b.ch
F0305)(€1) = fa.b}f

1. Definition ((“'ﬂ)_ Cut Strong Soft Set of an
Intuitionistic Fuzzy Soft Set)

Let (F,A) be an intuitionistic fuzzy soft set over (U,E).
We define the (a, 8)- cut strong soft set (F(a, py++ A of the

intuitionistic fuzzy soft set (F, A), denoted by (F, A)(4, 5)+ as
the soft set, where Ve e A,

Fa.p)+(©)

= {X : y,:(g)(x) > a,vF(g)(X) <pixeU,a,pel0l],a+p Sl}
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J. Example
Let U ={ab,c} andE ={ej,e5,e3.64}, A=1{e,e3,64}cE. Let
us consider an intuitionistic fuzzy soft set (F, A) as
(F,A) ={F(ez) = {(2.0.30.2),(0,0.1,0.8),(c,0.4,0.5)},
F(e3) = {@0.7,0.2),(b,0.4,0.3) (c,0.5,0.1)}
F(es) = {a,06,0.2),(b,0.30.5),(c,0.30.6)}}
Lete=03,8=05,a,8<[04]. Then
(F, A)(o.3,o.5)+ =(F0.305)+:A)
= {F(o.3,0.5)+(ez) ={}
F0.305)+ (63) ={a,b,c}, F0305)+(€4) = {a.f
K. Proposition

Let (F,A),(G,B) be two intuitionistic fuzzy soft sets over
(U, E). Then the following results hold for all «, g €[0/1] .
(i) (F,Ac(G,B)
= (F.A)(a,p) € (G.B)(a.p) + (F A (a.p)+ < (G B)(a.p)+
(i) (F.ASG.B)g. p) =(F Ae,p) O(G.B)(a ) »

(F.ACGB) . pys =F A p)+ O(G.B)w p)+
(i) (F, AN (G, By, p) = (F. A, p) O (G.B) () »

(F.AAG.B) s =(F A ap)+ A (GB)ap)+
V) (F,A%a.p) =(F.A°(Ba)+

Proof
(i) Let(F,A) c(G,B) . Then Ac B and
Vee AxeU, up ) (X) < uce) (X), Vi) (X) 2 ve(e) (X)
We assume that there are «.,f, €[01] such that
(FA @, ) Z(©B)a. p.)
Now (F\A)a, ) =(Fa..p) A =Fa..p)() e <Al
Then there exists x, Fla.,p.) (€)% €U such that
% #G(qy, p.)(¢) foratleastoneseA.
1.8. 1F (g) (%) Z o, VE () (%) < B and
HG(g) (%) < &, VG(g) (%) > B, . This is a contradiction,
since Ve e Axel, up(g)(X) < ug(e) (X),vE(@e) (¥) 2 vg(e) (X)
Thus for all o, g e[01] and Ve € A, Fa, p) (€) = C(a, p) (€) -
It follows that (F, A)(4, 3) € (G,B) (4, 8) -
The reverse inclusion here is not valid which is clear from
the following example —
L. Example
Let U={ab,c} and E={e;,e0.e3,84} , A={ej.eplcE ,
B=le1.e.e4fcE
(F,A) ={F(e;) ={0.1038,),(b,0.20.7),(c,0.4,0.5),
F(e,) = {(2,0.6,0.4),(6,0.1,0.5),(c,0.5,0.3)}}
(G,B) ={G(e;) ={a,0.6,0.3)(0,0.7,0.1)(c,0.8,0.2)}
G(ep) = {,0.305),(b,0.10.7),(c,0.4,0.4)},
G(es) = {(2,0,0.4),(6,0.2,0.7),(c,0.6,0.2)}}

Here
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(F.Aos08 =[Fo306) 4

={F0306)(€1) =tb.c}. Fo306) () =lac)
(G.B)0306) =(G(0306).8)

=1G(0.306)(e1) = fa.b.c},

G(03,06)(€2) =1a.¢} Go306)(ea) = {c}]
It is clear that (F,A)o306) = (G.B)o3os) but
(F,A) z (G,B)as
HF(e,)(@) =06 and ug(e,)(@) =03 ,
VG(e,) (@) =0.4
Thus ug (e,) (8) > 4G (e,) (B) ) VF(e,) (@) <VG(e,) (@)
HF(e,)(©)=05 and ug(e,)(©) =04 , vF(e,)(c)=03 and

VE(e,)(@) =03 and

VG(e,) (c)=04
HF(e,) (©) > 1G(e,) (©) VE(e,) (C) <VG(e,)(©)
(i) Let (F,AU(G,B) =(H,C) . Then C=AUB and
VeeC,
F(¢),ifee A-B
G(e),ifeeB-A
F(e)uGl(e),ifee ANB

H(e) =

ie.
HF (&) (x),ifee A-B
HH(e) (X) = uG(e)(X),ifeeB-A )
max 1 (¢) (%), 1) (9)) i & € AN B
VE()(X),ife e A-B
VH(e)(X) ={vG(g) (X),ife € B-A
min(ve (o) (9, va(e) () if € AN B
Now ((F,AO(G.B))y 5 =(H.Cap =MHap O .
where C=AUB and Ve eC,
Hia.p) (@)

{X:XeU,yF(g)(X)Za,VF(g)(X)S,B},ifgeA—B

{X:XeU,yG(g)(X)Za,VG(g)(X)S,B},ifgeA—B
x:XGU,rmx(y,:(g)(x),ye(g)(x))z(x,

{ minlve ) (X),ve(e) ()< B

Letx e H(,, p)(¢) for someseC. Then
HE(e) ()2, vE@E)(X)< B, ifecA-B
HG(s)(X) 2 a,vG () (X) < B, if e A-B

mex . (o) (0. 46 e) (9)> @ iV () (0. v ) 09)< 5

ifee ANB

HE@E)(X) 22 vE@E)(X) < B, ifee A-B

HG(e)(X) 2 avg(e)(X) < B, ife e A-B

HE@e)(X) 2 a or ug(g)(X) 2 a,

VE@)(X) S B orvg(g)(X) < B, ife e AnB

},ifgeAmB
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Fla,p)(e), ifec A-B
= X€1G(q,p)(¢), ifeccA-B
Fla.)(€) UG(q, g (€).if € ANB

= Xe (F, A)(a,,B) Q(G, B)(Ot,ﬂ) .
Thus (H,C)(a, 5) € (F. A, gy ©(G.B) 4. )
For the converse part,
Let (F, A, p) O (G B, ) = (Fia. ) A0 (G ). B) = (1.C)
where C=AUB and Ve eC,

F(ayﬂ)(a), ifee A-B
I(e) =1G(a,p)(€), ife € A-B

Fla,p)(€) UG (g, p)(e),if e € ANB
Letx e I(¢)for somesecC.

F(a,ﬁ) (¢), ifee A-B
Then x€1G(y, p)(e), if e A-B
Fla, p)(€) WG(q, p)(€) if e € ANB
ﬂF(g)(X) 2 OZ,VF(g)(X) <pBifeecA-B
(€) (x) = a,VG(g)(X) <pBifeecA-B

HF(5)(X) 2 @ Or ug(g) (X) 2 a,
VE(e)(X) S B orvg)(X) < B ifee ANB
Ur@E) (X zavEE)(X) < B ifee A-B
uG(e)(X) za,vg () (X) < B, if e A-B
max(ﬂF(g) (%), 4G (e) (X))Z a, min(vF(g) (0, vG(e) (x))s B,
ifee AnB
= Xe H(a,ﬂ)(g) .
Thus 1() c H(g, p)(e)VeeC

= (F, Ale.p) O(G:B)g, 5y S(H.C)(a,p) and the result
follows immediately.

The proof of second result is similar.

(i) Let (F,A)~(G,B) =(H,C).

Then C=AnB and Ve eC,

121 2) 0 = Min g () (9, 21(2) ().

VH(2) 0 = mex (v () (00, v6 () ()

Now ((F,A)B(G,B))(a’ﬂ) =(H.CO)ap) =H@wp).O .
where C=AnB and Ve eC,

Hap) (€) = XX €U, () () = @, v () (¥) < B

Letx e H(,, g (¢) for some s eC . Then

A (e) () 2 @ = minlug ) (9, 16(2) (9)2 @ = up@E) () > o
and ug) (X za,

AlSO vy () (x) < 8 = mex Ve () (X), VG () (X)) < B

= VEE) (X< pand v (X) < B

= xeF p)(e) and xeGy, g (&)

=xe(F, Ay p NGB p) -

Thus (H,C)(a, p) € (F. A, ) N (G.B) 4. )
For the converse part,

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation’



Some New Operations of Intuitionistic Fuzzy Soft Sets

let(F, Ay, gy 7 (G.B)y gy = (Fier, ). AP (G(a, ). B) = (1,C)
Where C=AnB and Ve eC, I(¢) = Fa, 5)(€) NG, g (&) -
Letx e I(¢)for somesecC.
= xeF p) () and xeGy, g (&)
= Upe) () za, Vi) ()< B and ugp) (X >a,
vG(e) () < B
= minlug (o) (X, 16(e) (9)2 @, mx (Ve ) (¥).ve () (X)) < B
= xeHy, p)(©)
Thus I(g)cH,(e)veeC
= (F,Ale, ) "(G:B), 5y S(H.C)(a,p) and the result

follows.
The proof of second result similarly follows.

(iv) We have (F,A)°¢ =(F¢ A) , where VeeA
FCe) =(F(e)) i.e.
Vee AxelU = ,ch(g)(X) =VE(@e) (), VES () (x) = UF () (X)

Now (F,A)(a,p)
VeeA

=(F" Aw.p) =FCap).A where

F(a.p)(6) = iX:XeU,,ch(g)(X) 2 avpe () < By

Let x € F%(a, ) (<) for some zeC . Then
Hpo(y(02a Ve ()< f = Vi) () 2a, 1R () < S

This means x & Fz 4)4 (&) i.€. Xe(F(/;,a)Jr(g))C.
It follows that (F, A)°(«, g) S (F, A°(8,a)+ -

It can also be verified that (F, A)® (5,a)+  (F,A) (a,5) and
the result follows immediately.
M. Proposition

Let (F,A) be an intuitionistic fuzzy soft set over (U, E)
and «, B,7,6 €[01] . Then the following results hold.

) (F, A, py+ S (F. A (a,p)

(i) a<y,pz20=(F, A)(a,ﬂ) c (F, A)(},’é‘),

(F.Aa,p)+ < (F. Ay, p)+

Proof
(i) Let (F,A) bean intuitionistic fuzzy soft set over (U,E) .
Thenve e A

Fla.p)+(€)

= {x:,u,:(g) (X) >, vE(g) (X) <ﬂ;XEU,a,,Be[0,1],a+ﬂ§1}‘

c {x:y,:(g)(x) Za,VE(g)(X) sﬂ;XEU,a,,Be[O,l],a+ﬂ£1}
=Fa,p) (@)
Therefore (F, A)(q, g)+ < (F. A(a, p)
(i) Let (F,A) be an intuitionistic fuzzy soft set over (U, E)
and a<y,B=6
Thenve e A

Fa.p)(©)

=X E(e) (0 = @, vE(e) () < BixeU,a, f[01], a+ B <1

c {x:y,:(g)(x) Zy,vlz(g)(x) <X eU,y,ée[O,l],y+5£1}
=F,5)(€)
Therefore (F, A)(, p) < (F. A5
Also Ve € A,
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Fa.p)+(©)
= {X:,uF(g) () > a, vE@g) (X) < B % eU,a,,Be[O,l],a+[)’Sl}
c {X:;q:(g)(x) > 7/,V|:(g)(x) <§;XeU,7,5e[0,l],)/+§£l}

= F(7’5)+(6‘)
Therefore (F, A) (4, g)+ S (F. A (,5)+

V. CONCLUSION

In our work, we have put forward some new concepts such
as disjunctive sum, difference, («,p) - cutsoftsetand («,S) -
cut strong soft set of an intuitionistic fuzzy soft set. Some
related properties have been established with examples and
counter examples. It is hoped that our work will enhance this
study in intuitionistic fuzzy soft sets.
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