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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

[ - {< oo @er e’ <x>mPAL<x>],>xDx}

[ x),NAx][[ U(x 1+N(x)]

AL AU AL

2.1. Theorem:
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Let (X ,) 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
By={[ J4| 408}
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 Sbe asetand be a family of bipolar interval valued intuitionistic fuzzy subset
of S. The family is called a Bipolar Interval Valued Intuitionistic Fuzzy Topology
(BIVIFT) on S if satisfies the following axioms

i 0,08

ii.  If W0l 8 then [] 4,08

=1
iii. If4,,4,,4;..4, 8 then [| 4,70
i=1
Let A1, A>,...4; 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)

1. 0By

§9°8

i.  obviously 0
A]BD<[x,(pAB (pABb x)],[ )r[(N ()]a>xDXg
G 1T ()1[1&3 (}IAB ()]

i
where

(‘;B)L() mln{ ()IB(Lx)}
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e ()= max{27,, (.27, ()}
2 (- mar{a” (.0 ()

(40B)L AL BL

(IZB)U() mm{lN (x)’BU(x)}
1 (e ()= min 7, ()1 5,(0))

(Z B)U() maxi (x (X)}
() max (o <>}

(40B)L

(]Z B)U( ) min § AU x)’ (x)}

- 58 0 O e (e @)
o[ 4 [ ]a= ['@l]m (e (0),8 ¢ g 2U(x)]’ Ix0X
| N B &ty CM g e Exﬂ
% [q]AI:[]Az)L( )0 (fr] [
where
3 g @) = mind @, Orf),, (0
By g0 () = max{'[p e [pAU(x)}
3y g ()= max{B Yy, (Org,, (0}
B [ g0 @) = min{1 e OB AU(X)}
Lty () =ming (330, ()}
{E]A [ ) (x) = maX[p]AIU( ) [ U ( )}
e ()= maxf (¥, (0}
T (30 [ aye (¥)=min{ ][V]AlU( H[N]Azu(x)}
then

B g (g @) = min{B ), (.27, (x)}
0 g oy () = max{B ), X’ZZU(X)}

({0 =max{e” ().2°,, (v)}
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3y ey @=min{B ", (18", ()}

100 ([] []A)L() mln{lDlp X), a’ L)C)}

g’ ax{rl” x), 2 (x)}
([ Jac Ja: )U
100 ([ [ J4)L x maX{l V x 1[. (x)}

l[l([ i (x) = min IDI” xlDI (x)}

4 o8 (3t e (e B b 1o )], "

m[]Alu[JAz;[J['@uw U*()ag.pv Wk o or
([ Jac[ ] ( Ja]
[ljl(I[I]A ]A ()Xml(][/ A)U x] -

i X,[I il (X), I ik ]
[N ([ 7],41,[ ?ALM[ ]A,)Lx o y (1ol Jer. ] :D
(ol e Jae (2 R ZE |x0X

iR

I ]

[ 14
where

(T Jao[ o] 1)L (x) - mm{p ( )x [p 4L (x) p[ Ja.L (x)}
N O-ml’ @0 @’ )
([ 1400 Ja o[ Jau

{ )X [ \E JaL (x)}

{ )X’E[N]AZU (x)""’ \E]AU (x)}
( }ify,, (0t fy, (0}
14,0 T4, 0] 14U (x) - maX[p]A,U }[p]AZU (x)’"" [ Jav (x)}
- maX [ASAIL } [N]AZL (x)’“" N]AL (x)}

[
= min y ][V]AlU ) [N]AZU (x)""’ I[V]AU (x)}
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([ 1400 M 14 (x): max

N — .
([ 1400 o] 14 (x)— min &

then
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, x ooy pAU(x)}
, x v, B (x)}
x o B (x)}

0 g g0 @ = max{B 2 ()0
L(X)
A(/[ o[ 14 W)u (x) mm{l NAID (X ;

0B (g0 0 (x)=min{1:pA]L(x), AZL(x 10e’ (x)}

([ o[ Iy 1) (x) max{

H

)..

10a ‘"([] [l []A’)U(x)=max{1 N A’:L(x), AU(x), A0 ”Alv(x)}

1oa A(/[ TEas ]AI)L(x) = max{l 0a ]L(x),ID WAZL(x), 10 NA,L(x)}

10 A(/[ 1 [ 1ol I (x)= min{l O NA]b (x), AZU (x), A1 NA,U (x)}

D x,[p (x)’]? (x):’
0 O (el Jen] Jae . (NI N E I T U 0
A0 _ , x),
o[ Ja0[ ]4 C.] )4 -:7D [1\2[ Tl Mo L () ([ 140] W] )Y ( )j \xDXDH

1 2 ' e (x),17 @ (x), 0
AU (N R T R 2O ([ 340 Je o] Ja)u 0 n
S\ ooy (x),10 8" (x) :
A\ ([ 14c] Mo 1)L ([ 140 J4r.] J4)U I f

Hence the arbitrary union of Bipolar Interval Valued Intuitionistic Necessity
Operators is in Bipolar Interval Valued Intuitionistic Fuzzy Topology .

1il.

ADB—<[X7I<‘ZB 0.8 6o G2 ()MB)U(X)]:>MXE
E[I(AB)L )fl(ZB)U 1['(/18 )”I(AB)U()] j%

where

(pA 5L (x) max{lp L(x), (x)}

B m (0)= mm{l” (x).87,, (x)}
2" ()=min{B" (x).0' ()}

(40B)L AL

3y (9= ma{8", (985, ()
(pA B)L (x max * L(x)‘ ( )}

)=
1 (%)= minf 7, (x)1%, ()}
1Y (x)=m 'ﬁAL(x)lBL( o)

(40B)L
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then

where

4L (x)}

P
[

max{p[ ]AIL( )x,E

I (x)}

N
[

min{

(o 30 @)

QN

N
[]

4,U (x)}

- max{ []AIU( )X’E[N]

[ ) (x)

= min ]E’

il 1 &)

JaL ( } [N]AZL (x)}

o)}

]A1U( ):E

= max ’[V

o[ Ja)u (x)
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then

max{ n (x),8 o (x)}

Ja[ Ja)L (x)

p
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[ = R

1] (]\[/]A1 []Az)U () maX{ I IV (x)}
SRl (x), 87 (x)",, -
I 0L e (Mol ) O 0
T/ - , By x),
R R ) LN (PE Ry g (Wl ) x0X 8
| 2 ‘1o0es (x),10 @7 (x)-., I
A D el e ([ [ Je)u i g
-\ ooy (x)10 8" (x) -
T (R T T ((lac[)e 0 i
Y (x).87 (x),
I (0 Jen] Qe ([ 14 40 ]A,)l(/ ) i
¢/ 3 x), 8" x) 0
[ Jan[ ]4 0. 14 -:7D BN e 1 ) (40 ol ) 0 Ix0X
I W (x)17 (x)
S\ 0 Wl (BUE QTSRS
0\ gt (x),0" (x)-
I W (9 20 e 71 )2 ([ 14 Jeo.] 14U I

where

(x), s

N
[laL

([ 47 Ja0.] Ja)e (x) max {I[ 4L (x) [p]AzL

([ e o (x):max{]f]mv (18 (o

([ oo T (x) = max { [ 1at (x), [p]AzL (x),....1 f L (x)}

(x),..., ”[ Tt (x)

(2o B (x)}

(IE]Al [ oo Ja)u (x) min {I[ 14U (x), [p]AZU (x)""’l[)]A,vU (x)}

(]E[]Al [ 1420 Ja)u (x) — max { ][V]AIU (x)’ [N]AZU

then
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v (x)=min {8 (x).8" ()8 (1)}
([}l Jof Jau v ey w
By (x)= min{N (x). 2 (x).., 8" (x)}
([ Wl o] Jae AL AL At
iR (x)= max{N (x).2° (x).., 8" (x)}
(Wl ] Jayu AU AU A
1R’ (x) = max {1: A’ (x),l 0’ (x),...l om? (X)}
(0 e ke Al At At
g ()=min{108" (108" (x).178" (v}
(400 ] o AU AU A
e (x)zmin{li 2* (x),108" (x),.108" (x)}
0 1] I Al ot At
1@ (x) = max {1 oY (x),l 7Y (x),...l 0" (X)}
([ 140 Jor] Ja)u AU U w
0 X, [17 X), g (x) >
AR A (B 7T § RN 7)Y ([ Wl Jooof W)U Y 0
AL ] X), N X),
o[ ]4 0 14 0] )4 .:71 [1\2[ [ o] )L ( ([ 0] 0] J4)U
1 ’ ’ 108 (x),10 87 (x).
-\ 0 ([ 4] 10 1)L ([ J00[ JeCu] Ja)U [
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S\ o

f

Hence the finite intersection of Bipolar Interval Valued Intuitionistic Necessity

([ Jar[ Jat[ Jao)e

([ ]A] ,[ ]Az ,[ ]A; )U

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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