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Abstract

In this paper we have introduced the necessity operator on a Bipolar Interval Valued
Intuitionistic Fuzzy Subset of a Bipolar Interval Valued Intuitionistic Fuzzy Topological space and

verified its property.
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1. Introduction:

Lee introduced the concept of Bipolar fuzzy set. In Bipolar Intuitionistic Fuzzy Topology
the membership and non-membership degree of the fuzzy set lies in the range [0,1] and [-
1,0][21]. In this paper we have introduced the Bipolar Interval Valued Intuitionistic Fuzzy
necessity operator on a Bipolar Interval Valued Intuitionistic Fuzzy Subset of a Bipolar Interval
Valued Intuitionistic Fuzzy Topological space and verified that the necessity operator on a
Bipolar Interval Valued Intuitionistic Fuzzy Subset itself forms a Bipolar Interval Valued

Intuitionistic Fuzzy Topological space.

2. Definition:
Let X be a non-empty set, and let A be a Bipolar interval valued intuitionistic fuzzy
set on a Bipolar Interval Valued Intuitionistic Topological Space BIVIFTS(X), then the necessity

operator on A is defined as

i. []A={< [:UAL xl[l Hiy x)l ﬂjL(x)l]>|xex}

[:UAL l[ 1+:uAU x 1+luj1VL(x)

2.1. Theorem:
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Let (X ,2') be a Bipolar Interval Valued Intuitionistic Fuzzy Topological Space

(BIVIFTS). Based on the necessity operator on a Bipolar Interval Valued Intuitionistic Fuzzy set

A on X, we can also construct several BIVIFTSs on X as
ry={la|4e7]
i.e., the necessity operator defined in the above definition itself forms a topology.
Proof:
In order to prove the topology we have to prove the following

Let S be a set and 7 be a family of bipolar interval valued intuitionistic fuzzy subset
of S. The family 7 is called a Bipolar Interval Valued Intuitionistic Fuzzy Topology
(BIVIFT) on S if 7 satisfies the following axioms

. O, er

. If {Ai;iel}gf,thenOAiET

i=1
. If4,4,,4;..4, € r,thenﬂAl. €T
i=1

Let 4,,4,,...A4, be Bipolar interval valued intuitionistic fuzzy subsets on a Bipolar Interval

Valued Intuitionistic Topological Space BIVIFTS(X).

To prove necessity operator is a Bipolar Interval Valued Intuitionistic Topological Space

BIVIFTS(X)
i.  obviously 0,1 e,
ii.
p p N N
X [ﬂ(AuB)L (x)a Hausw (x)l [ﬂ(AmB)L (x)» Hanpw (x)l
AUB= v v [xe X
[y(ZuB)L (x)a 7/(’1)4uB)U (x)l I:}/(AGB)L (x)» Y(4nBWw (x)]
where

/'I&UB)L (x) = min {:uiL (x)> M (x)}
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()
(x)}
(x)}

U (x)’ Hpy
max {,U,QVL (x), H
(x)}

= max {,u

Mo (x)

N
BL
BU

min {/l,quu (x )> H

NB)U (x)

/J(]YmB)L (x)
(4

(x)>7gL

min {)/’A?L

7(Ijtu)L (x)

= max{}/ﬁu (X)J’Bu (x)}
() ()}

7([,’4u5)u (x)

N
BL

=max {7 ,{4VL

AB)L (x)

where

min {,u[pML (x), ;u[p]AzL (x)}

4 14,)L (x)

max {,u[pMU (x), ,U[p]AZU (x)}

140l 14, U (x)

p—

Hi

max {,u[N]AlL (x), ;u[N]AzL (x )}

,U(]E/ 14, 14,)L (x)

min {,u[N] AU (x )a ,U[N]AZU (x )}

,U(]E/ 14,A[ 14,)U (x)

min{}/[PML (x), 7[p]AzL (x)}

14,0 14,)L (x)

’

max {}/[pMU (x), 7[P]A2U (x)}

7(? 4] 14, U (x)

max {y[N]AlL (-x)5 7[N]A2L (x)}

7(][\/ 14 14,)L (x)

min {y[N]AlU (-x)5 7/[N]A2U (x)}

7’(1[V J4A[ 14,)U (x)

then

L(x)}

N
4

min {,uf',1 L (x ), M (x )}
max {,uiu (x ) My (x )}

max{,uﬁ,ivL (X),U

4,0] 14,)L (x)
4] 14,)U (x)
4 14)L (x )

M
H
Hy
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:>[ ]Al U[ ]Az U[ ]Al. =

where

then

BL Publications

=[ 4o 4, =

N

[]Al L(x) max{l ﬂjZL(x)l_,uiL(x}
)=

(6

X, [ﬂ(” ]

N

[,u([ Jal 14,)L (x )’ H( el 1w (x )1

—
AS]

=yt e GO = 22 1

[/“(][V 1Al Jn] 14)L (x
[7(1[7 14 140 14\ X

a7
[7(][V 14 J4n. 14)L (x) Y14 14 140

b

P

H{ o] Thon] 14 )u(x)=max{ﬂ[p]4u (X)’ﬂ["]Azu(x)a---
et o 100 () = maxagy (o) gy (),
H( 14 140 4 )0 (x): mln{:u[N]AiU (x)’:u[N]AZU (x)

’u([ 4, 14,)U ()C) = mln{'u/{;/U (X),,Llﬁlu (.X'

il 1 LA 1t 1w ()l
N

lxeX;rer
[l_ﬂ(f 4o ]AZ)L(X)’ ~H([ 14 ]AZ)U(X):IM N
)

X, [ﬂ(’f Lol ol 1z COME 1t oot 10 (x)],
)

H{ 14 140 14)L (x) = min {:u[P]AiL (x) /"[p]AzL (x),..., H

Volume: 05 Issue: 12, December 2023

)

Lx) mm{l ﬂ4L(x)>1 :uAL( )}

(
1- /J( [ 140 ]AZU(x) max{l luAiU x)’l_:uiu(x)}

:U(p 4ol 140..[ 14)L (x) = min {/"ZL (x)> :uiL (x),..., /"ZL (x)}
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4

H( 149 140.] 14U (x):max{ﬂfw xlﬂiu (x),---,ﬂiu (x)}

1- :u(P 14 14,0..[ 14,)L (x) = min{l - :uiL (x)>1 - /"iL (x)a'--l - /"ZL (x)}
)

P

L= 4§ 3ol s 140 () = max

~—_
|
=
S
S
=
—"
—
|
=
s
[
on
=
h_/
—_
=
S
[~
—~~
=
=

x’[“(f et e 1 Dyt o 1y (x)}

N N
H (O 4] )4 (X),/,l (N[ 4] 4 (X)},
[ AU J4 o] 4 =] & Ut iR el en L xeXler,

=4 ot = B a0 1 (x)}’
- )

1

N
K140 140 1402 (x

Hence the arbitrary union of Bipolar Interval Valued Intuitionistic Necessity

Operators is in Bipolar Interval Valued Intuitionistic Fuzzy Topology t.

iil.

Xs ['u (lj‘lﬂB)L (x)’ H (l;lﬂB)U (x )1 [IU(ZUB)L (x )a /u(]Ytu)U (x)l
ANB= v v |lxe X
[7/ (l;lmB)L (x )a e (l;mB)U (x )l [7/ (4UB)L (x )a V(4B (x )]

where
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then

|
>xeX

max {:u[p]AlL (x), /J[p]AzL (x )}

S =
=R o S
> = =
c = = =
= = — —
— wal c 5
S — ~ ~
3= = s =
= I T
S—" \ﬂwﬁ —~
~
= A 8 o=
z 2 2 =
e
— 2 C p)
S
_|UI_ =2 = e —
s NN

([ ]Al m[ ]Az): <

where

lanl 14,z (X)

H

min {,u[p]/w (x )> :u[p]AzU (x )}

4l J4)U (x)

H

min {,u[NM L (x ) lu[N]A2L (X )}

,U(][V 14 14,)L (x )

max {/J[N] AU (x )s :u[N]AZU (x )}

{1t 1w (%)

max{}/[p]u (X)J/[p]AzL (x)}
min {}/[" 14U (xhy (10 (x )}

Jan[ J4)L ()C)
lan[ 14U (X)

—

7(

min {;/[N] AL (x ): v [N]AZL (X )}

70 1t 1 ()

max {}/[N] AU (X ): Y [N]A2U (x )}

Y 1t 1w (%)

then

max {:UZL (x) /JiL (x)}

M el 1)z (x )

min {yiy (x) iy (X)}

lan[ 1)U ()C)

M

()]
o))

max{l - M (xll — M, (x)}

N
AZ
min{l — My (xll — My (x)}

= min{u}, (x)

ﬂ(][v 4,0 14,)L (x )

= max{u?, (x) 4

ﬂ(]E[]Alu[ l4,)u (x)

Jan[ Ja,)L (x)
lan[ 1)U (x)
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1- :L’(]E[]Alu[ 14,)U (x) = max{l - :UZU (x)I - ,UZU (x)}

=>[ ]4n] ]4,= - lxeX ez,

- )
ety o )
=>[]4n] J4n..[ ]4= L ([ 140] [40.] 14)L ([ 14 Jon] 14U ex

7(1[7 14 JAon.] 14)L (x)’7(p 14 T J4)U (x)},

N

7(]E[]A1u[ o] 4)L (x), (14 o] J4)0 (x)}

where

y(f Jan J4n.] 4)L (x) = maX{ILJ[pHL (x)’ ﬂ[p]AzL (x)""’ lu[P]A,L (x)}
'u(l[) T4 140 14)U (x) = min{ p]A,U (x)’ 'u[p]AzU (x)""’ lu[P]A,U (x)}

al
'u(]E/ 4] 140 14)L (x) = min{,u[l\i“ (x)’ IU[N]AZL (x)""’ 'u[N]Al-L (x)}

N

'u([ Jau 140 14U (x) - max{,u[NMU (x)’ /'l[N]AzU (x)""’ /u[N]AiU (x }

)
7(1[) 14 140 14,)L (x) = max {7[p]A1L (x)’7[p]A2L (x)""’y[p]A,»L (x)}

P

7(1[7 AN J4n.] J4)U (x) = min{}/[p]A,U (x),;/[ 14U (x)""’}/[p]A,U (x)}
N N
]

7/([ 14 40 ]Ai)L (.X) =min {7/[

N

7(]E[]A1u[ |40 4 U (x) = maX{7[ AU (x)’}/[N]Azu (x)""’j/[N]A,U (x)}
then

/“(1[7 14 ] 14)L (x)= max{yZL (), 2 (X), s 1, (x)}
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ﬂ(f 14 1] 14)U (x)= min{,ujlu (%), e ()5 (x)}
'U(N]Alu[ 140 J4)L (x)= min{,uZL (), £t ()5 (x)}

H oty e (8) = max{ (), 13 (x),os 23, ()
U= e Vo] 1 (x) = max {1 —ptly (x), 0= g, (%) 1= g (x)}
U= B0 el Y] 10 (x)=min {1z, (x),1=ply (x),.. 1= pfy (x)}

N

U=l o a0 (x)= min{l =ty (%) 1=y (%), 1=y (x)}

N

U=t o 1w () =max {1 - uy, (x).1= g3y (%), 1= pt5y (x)}

=[]4n[ J4n.[]4=1( - o o [xeX ez,

—_
|

=

—~~

)
Hiau 140 1402 x),1- 'u(]E/]Alu[ 0. 14U (X)}

Hence the finite intersection of Bipolar Interval Valued Intuitionistic Necessity
Operators is in Bipolar Interval Valued Intuitionistic Fuzzy Topology t.
Hence the Bipolar Interval Valued Intuitionistic Necessity Operators itself forms a

Bipolar Interval Valued Intuitionistic Fuzzy Topology T.
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