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LIntroduction

Most of the real life problems have various uncertainties.
The theory of probability, evidence theory, rough set theory
etc. are mathematical tools to deal with such problems. In
1999, Molodtsov[8] 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, the
authors in [5] studied the theory of soft sets initiated by
Moldotsov[8] defined equality of two soft sets, subset and
super sets of a soft set. Soft binary operations like AND, OR
also the operations of union, intersection were also defined
by the same author. In recent times, researchers have
contributed a lot towards fuzzification of soft set theory.
Combining fuzzy sets with soft sets, Maji et al. introduced
the notion of fuzzy soft sets in [4]. The authors studied some
properties regarding fuzzy soft set such as  union,
intersection etc. These results further revised and improved
by Ahmad and Kharal in [1]. The authors defined operations
and laws on arbitrary fuzzy soft set. 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 soft sets initiated by Atanassov. In [9], 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 [7], Manoj et al. extended the same properties
defined by the authors in [9] to intutionistic fuzzy soft sets.
In [3], Karunambigai and Parvathi introduced new definition

for intuitionistic fuzzy graph and discuused some of their

properties. In this paper, the authors defined disjunctive sum

and difference of two intuitionistic fuzzy soft sets and
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developed some properties on intuitionistic fuzzy soft sets.
IL.Preliminaries
Definition 2.1[7]
A pair (F, E) is called a soft set (over ¢ ) if and

only if F is a mapping 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 ¢/ . Every set F(g)’ cec E,
from this family may be considered as the set of & -
elements of the set ( F, E), are as the set of & -approximate
elements of the soft set.
Definition 2.2[7]

An intuitionisitc fuzzy set A over the universe U
can be defined as follows- A — {(x L (x) v, (x)); xe U},
where 4 (x):U —[01]v,(x):U —[o.1] With the property
0= 4,(x)+v,(x)=1for allx e U . The values ,,, (x)
and  (x) represent the degree of membership and non-
membership of x to A respectively.
7, () =1—(,(x)+1v,(x)) is called the intuitionisitic
fuzzy hesitation index.
Definition 2.3[7]

Let ¢/ be an initial universe set and E be the set of

parameters. Let IFY denote the collection of all
intuiitonistic fuzzy subsets of ¢7. Let A<= E. A pair

(F, A) is called an intuitionistic fuzzy soft set over U
where F' is a mapping givenby F: A — IFY.
Definition 2.4[7]

A soft set (F,A) over r 1is said to be null

intuitionistic fuzzy soft set denoted by ¢ if for
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allg < A, F(s) is the null intuitionistic fuzzy set Oof U
where O(x)=o0forall x e U .

Notation: (£, ¢)is to represent the intuitionistic fuzzy soft
null set with respect to the set of parameters A .

Definition 2.5[7]

A soft set (f, A) over U is said to be absolute
intuitionistic fuzzy soft set denoted by A if for all
ce A, F(g) is the absolute intuitionistic fuzzy set 1of U
where j(x)=1 for all x e U. Notation: (z7, A) is to
represent the intuitionistic fuzzy soft null set with respect to
the set of parameters A .

Definition 2.6[7]

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):

i AcB

(i1) For all, & € A, ]:(g)g G(e) and is written as

(7. A) = (G, B):

Definition 2.7[7]
Union of two intuitionistic fuzzy soft sets ( F, A)
and (G, p) over (v, k) is an intuitionistic fuzzy soft set

(H,C) where c = AU Band forall £ e C,

F(e), if e€A—B
H(e)=1G(e), if eeB—A
H(e), if e€AUB

and is written as (F, A)O (G, B) = (H, C).
Definition 2.8[7]

Let (F, A) and (G, ) be two intuitionistic fuzzy
soft sets over(¢s, £). Then intersection (£, A) and
(G, B) is an intuitionistic fuzzy soft set (H C) where
C=AnB andforalle e C, H(s)= F(g)G(e)-
We write (F, A)~(G,B)=(H,C).

Definition 2.9[7]

Let (7, A) and (i, B) be two intuitionistic fuzzy
soft sets in a soft class (U’E)With A B = g¢- Then
intersection of two fuzzy soft (£, A) and (s, ) in a soft

class a fuzzy soft set (m,c) where

(U, E) is
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C=AnB andforalle e C, H(g)= F(g)nG(s)-
We write (F,A)A(G,B)=(H.C)-

Definition 2.10[7]

The complement of an intuitionistic fuzzy soft set
(F, A) is denoted by (7. Ay and is defined by
(F.A) = (F",A), where F°¢: A — [FY is a mapping
given by f¢ (g) - [F(g)] for all £« A. Thus if
F(s) = {x, ,uF(g)(x), VF(E)(X)Z x e U}, then for all
ge A, F(e)=[F(e)} ={x, ttp(y () v (x): x e U
Definition 2.11[7]

If (F,A) and (G.B) be two intuitionistic fuzzy
soft sets, then (F, A) AND (G, p)” 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(a, )= F(a) N G(p)
for al A and for all B e B, where Mis the
intersection of two intuitionistic fuzzy sets.

Definition 2.12[7]

If (7, A) and (G, B) be two intuitionistic fuzzy soft
sets, then “ (F,A) OR (G, B’
soft set denoted by (F, A)v(G, B) and is defined by
(F.A)v (G,B) = (K: Ax B) where K(a, )= F(a) U G(B):
for all & € A and for all g < B, where U is the union of

5

is an intuitionistic fuzzy

two intuitionistic fuzzy sets.
IIT.Disjunctive of Intutionistic Fuzzy Soft Sets

Definition 3.1

Let (7, ) and (G, B) be two intuitionistic fuzzy
soft sets over(y, g). The disjunctive sum of (F A) and
(G, B)is defined as the intuitionistic fuzzy soft set (H.C)
over (U, E)- In symbol (F, A)él) (G, B) = (H, c), where
C=AnB=gandforall ccCc.xeU,

(s (x) = min (max (IuF(E)(x)’ V(e (x)). max (Vp(g) (o). 226 (x))

Vi(s) (x ) = max (rnin (V/v(f.-) (x ) He(s) (x ))’ min (#r(g ) (x ) VG(e) (x )))

Example 3.2

Let ¢y = {a,b,c} and g— {6‘1,62,63,6‘4}’ A= {e,,ez,e4}g E,

B = {61,62,63}g E
F(e,)={(a,0.2,0.6),(»,0.5,0.4),(c,0.8,0.1)}

(F,A)=1 F(e,) = {(a,0.7,0.1),(»,0.2,0.3),(c,0.1,0.3)}
F(e,)={(a,0.6,0.3),(»,0.5,0.2),(c,0.4,0.2)}
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e

G(e,) = {(a,0.4,0.2),(»,0.1,0.3),(c,0.7,0.2)}
(G.B) { }
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G(e,)=1{(a,0.1,0.4),(,0.2,0.2),(c,0,0.5)}
G(ey) = {(@,0.5,0.2),(5,0.4,0.3),(c,0.2,0.6)}
Then (F,A)®(G,B)=(H,C) Where C = A~ B ={e,,e,} and
(a, min(max(0.2,0.2), max(0.6,0.4)), max(min(0.6,0.4), min(O.ZOZ)))}

H(e1 )_ (b, min(max(0.5,0.3) max(0.4,0.1)), max(min(0.4,0.1), min(0.5,0.3)))
(c, min(max(0.8,0.2), max(0.1,0.7)), max(min(0.1,0.7), min(0.8,0.2))

|(a, min(max(0.7,0.4), max(0.1,0.1)), max(min(0.7,0.4), min(0.1.0. 1)))}
2

(H.C)=

=4(b, min(max(0.2,0.2), max(0.3,0.2)), max(min(0.3,0.2), min(0.2,0.2)))
(c, min(max(0.1,0.5) max(0.3,0)), max(min(0.3,0), min(0.1,0.5)))

(a,min(0.2,0.6), max(0.4,0.2))
H(el) { }

(», min(0.5,0.4), max(0.1,0.3))
(¢, min(0.8,0.7), max(0.1,0.2))

(@, min(0.7,0.1), max(0.4,0.1))
H(ez) { }

(H,C)=

(», min(0.2,0.2), max(0.3,0.2))
(¢,min(0.5,0.3), max(0,0.1))

H(e,)={(@0.2.0.4).(0.0.4.03).(c.0.7.0.2)f
(H.€)=

{H(ez): {(2.0.1,0.4),(6,0.2,0.3),(c,0.30)} }

Preposition 3.3

Let (F , A) and (G, B) be two intuitionistic fuzzy
soft sets over (U, E) . Then (F, A)@) (G.B)=(G, B)@) (F.A)
Proof
Given that (F ,A) and (G, B) are two intuitionistic fuzzy
soft sets.

(F.A)= {(x /uF(s)(x)’ VE(e)
(G.B)={{x. st (X Ves(e)
By definition 3.1

Let (F,A)é(G,B):(H,C), where C=ANB and for
aleeC,xeU,
uy(g)(X)=min(mw((ﬂF(g)(x),Vc(g)(X))maX(VF(g)(x),ﬂc(g)(X)))} 0
V(o) = ma(min ) ()t (6 b i (D v () |

By definition 3.1

Let (G,B)®(F,A)=(H,C),
VeeD, xelU,

115 (x) = min(max (g, () v o) () max v () 2
V() (o) = max (min{yg ) (). o) ()} min(geg o) (2 v )(X)))

(x)),Ver,VgeA}
(x)),Ver,‘v’seB}}

where D=ANB and

From (1) and (2), It is verified.
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- (F,A)®(G,B)=(G,B)®(F,A)
Preposition 3.4

Let (F ,A), (G,B) and (H ,C ) be three intuitionistic

fuzzy soft sets over (U E ) . Then
(.4)8(G.B)3(1.0)- (7. )3 6.8)B(1.)
Proof

Given that (F A) and ( ) are three intuitionistic

B)
)

F(x;

(G,
fuzzy soft sets over(
(F,A)—{(x,,uF(g( ) ) )Ver VgeA}
(G.B)={(x. 1) (x). V(o) (X)) Vx €U Ve < BY
(H,C): {(x,yH(g)( ) VH(E ),Vx eU,Vee C}
Now first let us consider (G, B)é (H s C) = (I s D) , Wwhere
D=ANC andforall eeD ,xeU,
#) () = min(max (o) (). v (o) (o0} max (v (). a1 ) ()

(1.D)= . . - (1)

{vl(s)(x) = max(mm(vc(g)(x), yH(E)(x)) mln(yc(g)(x), VH(E)()C)))
Therefore (I,D)= {(x, y,(g)(x), Vi( )(x)) VxeU,Vee D}
By definition 3.1
Let us consider (F,A)é (I,D): (J, E) , where E=AND
and forall ce E,xeU,
From the above (J ,E ) becomes

[ty o) = min{ma (g ) (b v ) (Db (v (b 1 ()
(J’ E)_ {VJ(S)()C): max(min(vF(g)(x), ,ul(g)(x)) min(,uF(g)(x), VI(S)(x))) - (2)

let consider (F s A)(—TB (G, B) = (K M ) ,  where
M=ANB and VeeM ,xeU,

From the above (K M ) becomes

i {UK(g)(x) = min{maxzp() () Ve) () max(v () (x) :UG(g)(x))))_) 0)

Vo) ()= max(miny ) () () (e max s ) (0D v ()

Now us

Now let us consider(K,M)®(H,C)=(L,N), where

N=MnNC and VeeN ,xeU

From the above ( ) becomes

=min\ma: ,uK x max(vK‘g x H(g x)

}Mﬁ{ ma mljvl( x%mm Kg x H(g x); (4)

From (2) and @), 1Itis Verlﬁed

(/.E)=(L.N)

< (F.A)3(G.B)&(H,0))=(F, )& (G, B)&(H,C)

501


http://www.ijartet.com/

ISSN 2394-3777 (Print)
ISSN 2394-3785 (Online)
Available online at www.ijartet.com

International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)
=42 "V Vol.5, Special Issue 12, April 2018

Preposition 3.5 VH(E)()C) = max(min(vF(g)(x), ,uU(E)(x)), min(,uF(g)(x), VU(E)(X)))
Let (F A) and (¢ A) be two intuitionistic fuzzy

soft sets over (U E) (F A) (¢ A) ( )

(Imn(VF 1) mm(ﬂF( )( )0»

Proof =m ( a ()C ) _VF(L‘)('X)
Given that (F ,A) and (¢5, A) are two intuitionistic fuzzy _ {( x) v (x)), VeeC=Axel }
soft sets. =( ) rle) ’
(F, A)= {(x, ,uF(g)(x), VF(S)()C)), VxeU,Vee A} c
onsequently,
(4, 4)={0,1) VxeU,Ve € A} (F,A)® (U, 4) = (F, A)
Let (F,A)é(qﬁ, A):(H,A) where for all ¢ A,xeU, we Hence the Proof
have

IV.Difference of intuitionistic fuzzy soft sets
Ha(o)(¥) = min(max o) () vyo) (0)h maxlvp) (o) ) (%)) Definition 4.1
Let (F ,A) and (G,B) be two intuitionistic fuzzy

= mm(max(,up (x 1), maX(VF (X)O)) soft sets over (U E ) We define the difference of (F ,A) and
= mm(],vF(g)( )) (G, B) as the intuitionistic fuzzy soft set (H ,C ) over
=Vi(e )( ) (U,E), written as  (F, A)(:)(G, B)=(H,C), where
VH(g)( )= max(mm(vF 8)(x) ),mln(ﬂp(g)(X), Vq)(g)(x))) C=ANB=#¢ and forall ceC,xeU,
= max(nnn(vp(g)(x)O) mm(,up 5)(x 1)) :uH(s)(x) = max(,uF(g)(x), VG(g)(x )
= max (0, z17(x)) Vi () () = min(vy (). 21 (o) (x))
- 'uF(S)(x) Example 4.2
(H,A):{(VF(E)(x),yF(g)(x)),vgeA,er} Let U={a,b,c} and E={e,,es,e5,¢,}, A={e,e5,e,JCE,
:(F,A)C B= {el e, e;}gE
Consequently, ( ) (a 0.2,0.6) (b 0.5,0. 4) (c 0.8,0. 1)}
(F,A)® (¢, A)=(F,Af (F,A)=1{ Fl(ey)={(a,0.7,0.1),(+,0.2,0.3),(c,0.1,0.3)}
Hence the Proof F(ey)={(a.0.6,0.3),(6,0.5,0.2).(c,0.4,0.2)}
Preposition 3.6 Gley)={(a.0.4.0.2).(0,0.1,0.3).(c,0.7,0.2)}
Let (F,A) and (l{ A) be two intuitionistic fuzzy (G,B) G( 2) {( 0'1’0‘4)( 02,0, 2) (c 0.0. 5)}
;oft sfets over (U,E).(F,A)(—B(U,A): (F,A) ( ): {( 0.5.0. 2) (b 0.4.0. 3) (c,0.2 0.6)}
roo,
Given that ( ) and ( ) are two intuitionistic fuzzy 1hen (F A)® where C=AnB= {el’ ez} and
soft sets (a max(0.2,0.2), min(0.6,0.4))
)= o) (v (X)) Ve UL Ve € Af = 4 (b, max(0.5,0.3), min(0.4,0.1))
( ) {Lo)vxer VEGA} (c, max(0.8,0.2), min(0.1,0.7))
Let ( F, )(—B( A) ( H,A ) where for alle e A,xeU, we (H’C) (a max 0704 mm(OlOl))
have H(e,)=1(p,max(0.2,0.2), min(0.3.0.2))
o)) = il o) (0 v o (o) bl () () {(c max(0.1,0.5), min(0.3,0))
= min(max(,up(g)(x),O) max(vp(&,)(x),l» (H C) { = {(a 0.2,0. 4 b 0.5,0. 1) (c 0.8,0. 1)}}
— min{jep()()1) = yF(g)(x) H(e,)={(a, 0.7,0.1), (£,0.2,0.2),(c,0.5,0)}
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Preposition 4.3
Let (F , A) and (U , A) be two intuitionistic fuzzy
soft sets over (U, E). Then (F, A)(p,A)= (U, A)
Proof
Given that (F , A) and (¢, A) are two intuitionistic fuzzy
soft sets.
(F, A)={x, ttp(o) (¥} V(o) (¥)) Ve U Ve € A}
(3, 4)={0,1) vxeU, Ve A}
Let (F,A)0(¢,A)=(H,A) where Vee A, xeU, we have
Hn(e)(0) = max g1 ) () vy ()
= rnax(,uF(E)(x),l) =1
Vin(e) () = minly (o) (). 1y ()
=min(v(,)(x}0)
=0
(H,4)={10) Ve A,xeU}
=(v.4)
Consequently,
(F. 4)0(¢.4)=(U.A)
Hence the Proof
Proposition 4.4
Let (F , A) and (U : A) be two intuitionistic fuzzy
soft sets over (U, E). Then (F, A)®(U, A)=(F. A)
Proof
Given that (F R A) and (U s A) are two intuitionistic fuzzy
soft sets.
(F, A) = {(x yF(g)(x), vF(g)(x)) VxeU,Vee A}
U,A)={1,0)vxeU,Ve e A}
Let (F,A)O(U,A)=(H,A) where Vee A, xeU , we have
Hir(o) () = max (2 (%) vy (%)
= maX(ﬂF(g)(X)’O) = () (%)
Vir(e) () = min(v ) (), () (x))
= min(vF(g)(x),l)
= VF(s)(x)
(H, A)z {(,uF(E)(x), VF(E)(X)), VeeAxe U}
=(F.4)
Consequently,
(F.A)BW. A)=(F.A)

Hence the Proof
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V.Conclusion

In this paper, opesrations on disjunctive sum and
difference of intuitionistic fuzzy soft sets are defined and
verified some important properties. The significance of this
work is to develop theoretical aspects in intuitionistic fuzzy
soft sets. Further, the author proposed to continue this
research in theory as well as its applications.
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