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SEPARETIONS IN INTUITIONISTIC FUZZY SUPRA TOPOLOGICAL SPACES

M. ANBUCHELVI, N. CHITRADEVI

Abstract: In this paper, we present some new classes of separation axioms such as, intuitionistic fuzzy supra
T, (i=1,2,3,4) spaces and intuitionistic fuzzy supra & T, (i=1,2,3) SPaces in intuitionistic fuzzy supra topological

spaces. By means of suitable examples, it has been shown that all they are independent spaces. Moreover, it is
derived that product of two intuitionstic fuzzy supra To1 spaces is an intuitionistic fuzzy supra To1 spaces.

Keywords: Intuitionistic fuzzy supra open set, intuitionistic fuzzy supra T, (i=1,2,3,4) spaces, intuitionistic

fuzzy supra & T (j=1,5,3) Spaces.

Introduction: Zadeh introduced the fuzzy sets[4] in
1965. Chang introduce the concept of fuzzy
topology[1] in 1968.The concept of the intuitionistic
fuzzy set[3] introduced by Atanassov in 1986.Later,
the concept extended to intuitionistic fuzzy spaces[2]
by Coker in 1997. In 1999, Necla Turanh([5] developed
the structure of intuitionistic fuzzy supra topological
spaces. In this paper, we introduce and investigate
some new classes of separation axioms on
intuitionistic fuzzy supra topological spaces.
Preliminaries:

Definition 1.1: Let X be a non-empty set and I be the
unit interval [0,1]. An intuitionistic fuzzy set A (IFS,in

short) in X is an object having the form A={(x, #/,
(x), 7, x))x € X}, where ft, : X € Tand ) ,:X

e 1
degree

denote the degree of membership and the
of non-membership, respectively and

0< u,(x)+y,(x)<1. Let I(X) denote the set of all
intuitionistic fuzzy sets in X. Obviously every fuzzy

set A/, in X is an intuitionistic fuzzy set of the form

(A M y)
Throughout this paper, simpler notation A=( £ ,,) ,)

instead of A={(x, ¢, (%), 7, () )x € X} has been

used.
Definition 1.2: A family t of intuitionistic fuzzy sets
on X is called intuitionistic fuzzy supra topological

€. r€

space (IFST in short) on X if o~ tand tis
closed under arbitrary suprema.

We call the pair (X,t) is an intuitionistic fuzzy supra
topological set (IFSTS in short).

Each member of t is called intuitionistic fuzzy supra
open set (IFSO in short) and the complement of an
intuitionistic fuzzy supra open set is called an
intuitionistic fuzzy supra closed set.

Separation Axioms:

Intuitionistic Fuzzy Supra T (i=1,2,3,4)-space:
Definition 2.1.1: An intuitionistic fuzzy topological
space (X, 7 ) is said to be intuitionstic fuzzy supra T,

space if for every distinct point x,,y € X, there exists
A=(u,,y,) € 7 suchthat f,(x) =1, },(x) = o;

H,¥)=0,7,y)=10r p,(x)=0, V,x)=1; U,

(y)=1,7,(y)=o.

Example 2.1.2: Let X = {x , y}, A={<x,1,0>,<y,0
1>}, B={<x,05,0> <y,0,06>},C={<x,1,
0><y,0,06> 7 ={0o ,A,B,C,1}. Then (X, T
) is an intuitionistic fuzzy supra T,-spaces.
Definition 2.1.3: An intuitionistic fuzzy topological
space (X, 7 ) is said to be intuitionstic fuzzy supra T,
space if for every distinct point x , y € X, there exists

A=(p,,7,) € T suchthat f,(x) =1, ¥,(x) = o;
Hyly)=0,7,4() =100 p,(x)=0, 7,(x >o0;

M) =17 () =o0.

Example 2.1.4: Let X = {x,y}, A={<x,0,07> <y,
1,0>,B={<x,0,05> <y,0,1>},C={<x,o0,
05> <y,1,0> 7 ={0 ,A,B,C,1}.Then (X,7)
is an intuitionistic fuzzy supra T,,-spaces.

Definition 2.1.5: An intuitionistic fuzzy topological
space (X, 7 ) is said to be intuitionstic fuzzy supra To,
space if for every distinct point x , y ¢ X, there exists

A=(H,,7,) € T such that f,(x) = o, ¥ ,(x) = o;
H,(y)=o0, ) ,(y)=10r U, (x)=0, YV, x)=1 U,

(y)>o0, 7,4(y) =o.

Example 2.1.6: Let X = {x,y}, A={<x,0,05>, <y,
0,075, B={<x,0,0><y,0,1>},C={<x,0,0
><y,0,07> T ={o ,A,B,C,1}. Then (X,7)
is an intuitionistic fuzzy supra T ,;-spaces.

Definition 2.1.7: An intuitionistic fuzzy topological
space (X, 7 ) is said to be intuitionstic fuzzy supra T,,
space if for every distinct point x , y € X, there exists

A=(u,,7,) € T suchthat (,(x) =0, 7 ,(x) =o0;
Hy(y)=0,7,(y)>00r f,(x)=0,7,x)=0; L,

(y)>o0, 7,(y)=o.

Example 2.1.8: Let X = {x , y}, A={<x,0,05>, <y,
0,.7>,B={<x,0,0> <y,0,1>},C={<x,0,0
> <y,0,07> T ={o ,A,B,C,1}. Then (X,7)
is an intuitionistic fuzzy supra T,,-spaces.
Non-Relationships of T,; (i=1,2,3,4)- Spaces:
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Remark 2.2.1: Every intuitionstic fuzzy supra T,-
spaces and intuitionistic fuzzy supra T,,-spaces are
independent.

Example 2.2.2: Let X = {x,y}, A={<x,1,0>,<y,0
a>hLB={<x,05,03> <y,03,04>},C={<x,1
,0>,<Y,03,04> 7 ={o ,A,B,C,1}. Then (X,
7 ) is an intuitionistic fuzzy supra T,-spaces but not
intuitionistic fuzzy supra T,,-spaces.

Example 2.2.3: Let X = {x ,y},A={<x,0,02>, <y,
1,05}, B={<x,05,04><y,07,03>},C={<x,
05,02><y,1,0> 7 ={o ,A,B,C,1}. Then
(X, 7 ) is an intuitionistic fuzzy supra T,,-spaces but
not intuitionistic fuzzy supra T,-spaces.

Remark 2.2.4: Every intuitionstic fuzzy supra T,,-
spaces and intuitionistic fuzzy supra T.;-spaces are
independent.

Example 2.2.5: Let X = {x, vy}, A={<x,0.5,03>, <y
,0.7,02>}L B={<x,1,0> <y,0,1>},C={<x,1,
0><Yy,07,02> 7 ={0o ,A,B,C,1}. Then (X,
7 ) is an intuitionistic fuzzy supra T,spaces but not
intuitionistic fuzzy supra T,;-spaces.

Example 2.2.6: Let X = {x , y}, A={<x,0,1> <y,
0.4,0>},B={<x,05,04><y,03,05>}, C={<x
,05,04><Yy,04,0> 7T ={0 ,A,B,C,1}.
Then (X, 7 ) is an intuitionistic fuzzy supra T,;-spaces
but not intuitionistic fuzzy supra T,-spaces.

Remark 2.2.7: Every intuitionstic fuzzy supra T,-
spaces and intuitionistic fuzzy supra T,,-spaces are
independent.

Example 2.2.8: Let X = {x,y}, A={<x,1,0>,<y,0
1>}, B={<x,02,03> <y,o0701>},C={<x,1,
0><y,07,01> 7 ={0o ,A,B,C,1}. Then (X,
7 ) is an intuitionistic fuzzy supra T,spaces but not
intuitionistic fuzzy supra T,,-spaces.

Example 2.2.9: Let X = {x, y}, A={<x,0.6,03>,<y
,05,05>LB={<x,0,0><y,0,05>},C={<x,
06,0><y,05,05> 7 ={o ,A,B,C,17}. Then
(X, 7 ) is an intuitionistic fuzzy supra T,,-spaces but
not intuitionistic fuzzy supra T,-spaces.

Remark 2.2.10: Every intuitionstic fuzzy supra T,,-
spaces and intuitionistic fuzzy supra T.;-spaces are
independent.

Example 2.2.11: Let X = {x, y}, A={<x,04,03>,<
y,0.7,02>},B={<x,0,02> <y,1,0>},C={<x
,0.4,02><y,1,0> 7 ={0o ,A,B,C,1}. Then
(X, 7 ) is an intuitionistic fuzzy supra T,,spaces but
not intuitionistic fuzzy supra T,;-spaces.

Example 2.2.12: Let X = {x, y}, A={<x,0,05>, <y,
0,07>LB={<x,0,0> <y,0,15},C={<x,0,0
><y,0,07> T ={o” ,A,B,C,1}.Then (X,7)
is an intuitionistic fuzzy supra T,;-spaces but not
intuitionistic fuzzy supra T,,-spaces.

Remark 2.2.13: Every intuitionstic fuzzy supra T,-
spaces and intuitionistic fuzzy supra T,,-spaces are
independent.

Example 2.2.14: Let X = {x, y}, A={<x,0,06>, <y
,1,0>,B={<x,03,02> <y,05,04>},C={<x
,03,02><y,1,0> 7 ={o” ,A,B,C,17}. Then
(X, 7 ) is an intuitionistic fuzzy supra T,,spaces but
not intuitionistic fuzzy supra T,,-spaces.

Example 2.2.15: Let X = {x, y}, A={<x,0,05>, <Yy,
03,0.4>},B={<x,0,0><y,0,05>},C={<x,0
,0>,<y,03,04> T ={0 ,A,B,C,1}. Then (X,
T ) is an intuitionistic fuzzy supra T,,-spaces but not
intuitionistic fuzzy supra T,,-spaces.

Remark 2.2.16: Every intuitionstic fuzzy supra To;-
spaces and intuitionistic fuzzy supra T,,-spaces are
independent.

Example 2.2a7: Let X = {x,y}, A={<x,0,0>,<y,0
1>}, B={<x,04 ,03> <y,05,02>},C={<x,
0.4,0><y,05,02> 7 ={o ,A,B,C,17}. Then
(X, 7 ) is an intuitionistic fuzzy supra T,;spaces but
not intuitionistic fuzzy supra T,,-spaces.

Example 2.2.18: Let X = {x,y}, A={<x,0,0>, <y,
0,05>,B={<x,05,03><y,0,05>}, C={<x,
05,0><y,0,05> 7 ={o ,A,B,C,1}. Then
(X, 7 ) is an intuitionistic fuzzy supra T,,-spaces but
not intuitionistic fuzzy supra T,;-spaces.

Theorem 2.2.9: Let ( X , 7), (Y ,0) be two
intuitionistic fuzzy supra topological spaces and f : (
X, 7) = (Y ,0) be a bi-jective, bi-continuous
mapping. Then (X, 7 ) is intuitionistic fuzzy supra
To-spaces <> (Y ,0) is intuitionistic fuzzy supra
T.,-spaces.

Proof: Assume that (X,7 ) is intuitionistic fuzzy
supra T,-space. Let y,, y, € Y such that y,# y,. Since
f is onto, then there exists x,, x, € X such that f(x,) =
y,and f(x,) = y,. Since ( X, 7 ) is T,-space, there

exists A=( U ,,Y,) € T suchthat f,(x)=1, ¥, (x)
Hy(x)=0,7,(x)=
5 My (%) =1, 7 (%) = 0. Suppose i, (x) =1, 7 ,(x)
=0 f1,(x) =0, 74 () = 1. Now (4, )(y) = f1, (F
)=, x) =0,y )y)=y, €)=y, x)=
o fl )y, =ty (£(y) = 1, (%) =0, (7)) =
v, (f(y.) = 7, (x,) =1. Since f is intuitionistic fuzzy

=03 f, (%) =0, ¥4 (x) =101

supra open mapping, f(A) =(,,7 , € 0 ) Therefore,
intuitionistic fuzzy topological space (Y ,0) is
intuitionistic fuzzy supra T,,-space.

Conversely, Assume that (Y,0) is intuitionistic fuzzy

supra Toi-space. Let x1, x2 € X such that x,# x,.
Since f is one-to-one, x, # x, = f(x,) # f(x,). Let y,=
f(x,) and y,= f(x,). Then y,, y, € Y such that y,#y,.
Since ( Y,0 ) is intuitionistic fuzzy supra T,-space,

there exists A=(,,7,) € 0 such that t, (y,) =1,
Valy) =05 fy(y) =0, ¥V, (yz) =ror  H,(y)=o,
7/,4 (Yl) =1 /'lA (Yz) =1, }/A (Yz) = 0. Suppose lLlA (YI) =
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L Y, (y) =05 U,(y.) =0, 7, (y.) =1. Now £( £, )(x.)
= My () =ty (y) =1 (7)) = 7, (fx)) =
Vi) =0 (1)) = t, ()= 4, () =0,
y)x) =y, (ftx)) = 7, (y.) = 1. Since f is
intuitionistic fuzzy supra continuous mapping, f'(A)
= (M,,Y, €T ). Therefore,
topological space ( X, 7 ) is intuitionistic fuzzy supra
To-space.

Intuitionistic fuzzy « -supra T, (i=1,2,3,4) -
spaces:

Definition 2.3.1: Let & € (o0,1). An intuitionistic

fuzzy supra topological space ( X , 7 ) is called
intuitionistic fuzzy supra « -T,, space if for every

x,y € X, there exists A=( L ,,) )
/uA(Y)=0»
Hix)=0,7,) 2a ; t,(y) =1

intuitionistic ~ fuzzy

distinct point
€ 7 suchthat £, (x) =1, },(x) = o;
74(y) 2 a or

» Vay)=o.

Example 2.3.2: Let X = {x, y} for & € (0,1). A ={<x,
1,0><Yy,0,0.4>},B={<x,03,05><y,0.6,0.2
>}, C={<x,1,0>,<y,06,02> 7 ={0o ,A,B,
C,17}. Then (X, 7 ) is an intuitionistic fuzzy supra « -
T,,-spaces.

Definition 2.3.3: Let @ € (0,1). An intuitionistic
fuzzy supra topological space ( X , 7 ) is called
intuitionistic fuzzy supra « -T,, space if for every

x,y € X, there exists A=( L ,,) )

,UA(Y)=
Hyx)=0, 7,20 ; t,(y)

distinct point
€ 7 suchthat (/,(x) =2 , y,(x)=o0;
o, V,(y) =2 a or

=za,y,y=o.

Example 2.3.4: Let X = {x, y} for & € (0,1). A ={<x,
0,1><y,1,0>},B={<x,06,0><y,0,03>},C
={<x,06,0><y,1,03> 7 ={0 ,A,B,C,
1'}. Then (X, 7 ) is an intuitionistic fuzzy supra & -
T,,-spaces.

Definition 2.3.5: Let & € (0,1). An intuitionistic
fuzzy supra topological space ( X , 7 ) is called
intuitionistic fuzzy supra « -T,, space if for every

x,y € X, there exists A=( 4,7 ,)

M, (y) =o,
Hix) =0, 7,0 20a ; t,(y)>

distinct point
€ 7 suchthat i, (x)>o0, 7,(x)=0;
74y) 2 a or

o, }/A (Y) = 0.

Example 2.3.6: Let X = {x, y} for & € (0,1). A={<x,
0.7,0><Y,0,05>},B={<x,05,03><y,04,
03>}, C={<x,07,0><y,04,03> 7 ={0,
A, B, C,1}. Then (X, 7 ) is an intuitionistic fuzzy
supra & -T,;-spaces.

Non-Relationships of supra « -T, (i=1,2,3,4)-
spaces

Remark 2.4.1: Every intuitionstic fuzzy supra & -T,-
spaces and intuitionistic fuzzy supra « -T,,-spaces
are independent.

Example 2.4.2: Let X = {x, y} for ¢ € (0,1). A={<x,
0.2,05><y,0.6,03>},B={<x,0,07> <y,1,
0>},C={<x,02,05><y,1,0>, T ={o0 A
, B, C,1}. Then (X,7 ) is an intuitionistic fuzzy
supra & -T,, -spaces but not intuitionistic fuzzy supra
o -T,,-spaces.

Example 2.4.3: Let X = {x, y} for & € (0,). A ={<x,
0,04><y,03,0>,B={<x,07,03><y,05,
05>},C={<x,07,03><y,05,0> T ={0,
A, B, C,1}. Then (X, 7 ) is an intuitionistic fuzzy
supra & -T,,-spaces but not intuitionistic fuzzy supra
a -T,-spaces.

Remark 2.4.4: Every intuitionstic fuzzy supra & -T,,-
spaces and intuitionistic fuzzy supra o -T,;-spaces
are independent.

Example 2.4.5: Let X = {x, y} for @ € (0,1). A ={<x,
1,0><Yy,0,03>,B={<x,03,05> <y,o04,
06>}, C={<x,1,0>,<y,04,0.3>, 7T ={o0o,
A, B, C,1}. Then (X, 7 ) is an intuitionistic fuzzy
supra & -T,, -spaces but not intuitionistic fuzzy supra
a -To;-spaces.

Example 2.4.6: Let X = {x, y} for & € (0,1). A={<x,
0,04><Y,06,0>,B={<x,05,01><y,0.3,
07>}, C={<x,05,01><y,06,0> T ={0,
A, B, C,1}. Then (X, 7 ) is an intuitionistic fuzzy
supra & -T,;-spaces but not intuitionistic fuzzy supra
a -T,-spaces.

Remark 2.4.7: Every intuitionstic fuzzy supra & -T,-
spaces and intuitionistic fuzzy supra o -T,;-spaces
are independent.

Example 2.4.8: Let X = {x, y} for & € (0,1). A={<x,
05,0><Yy,0,0.6>},B={<x,03 ,04> <y,o05
,04>},C={<x,05,0><y,0.5,0.4>, 7T ={
o ,A,B,C,1}. Then (X, 7)) is an intuitionistic
fuzzy supra & -T,, -spaces but not intuitionistic fuzzy
supra o -To;-spaces.

Example 2.4.9: Let X = {x, y} for & € (0,1). A={<x,
0,06><y,05,0>,B={<x,03,02><y,06,
02>},C={<x,03,02><y,06,0> 7 ={0,
A, B, C,1}. Then (X, 7 ) is an intuitionistic fuzzy
supra & -T,;-spaces but not intuitionistic fuzzy supra
a -T,,-spaces.

Product of intuitionistic fuzzy supra topological
spaces:

Theorem 2.5.: If (X,7) and (Y,0) are two
intuitionistic fuzzy supra T,-spaces, then (X XY,
7 X 0) is an intuitionistic fuzzy supra T,,-spaces.
Proof: Let x, y € X XY such that x#y. Then, x = (
x,V,) and y = (x,,y,), where x,x, € X and y,y, € Y.
Since xZvy, x,%#X, and y, ZY,. By hypothesis, there

exist A=(,,7,) € T andB=(fy,)Y;) € O such
that ¢, (x) =1 ) ,(x)=0; 4,(x,)=0, 7 ,(x,) =10r
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Hy(a) =0, 7)) =1 (%) =1,7,()=0; iy
() =1, Yp(y) =0; Up(y.) =0, Vp(y,) =101  pp
(y) =0, V() =1, Up(y.) =1, Y5(y,) = o.Then,
there exists A X B € 7X 0 such that 1 5 (x) =1,

Vg ) =05 fyp(y) =0, ¥ p(y) =100 f5(x) =
0, Yup X) =1, 5 (y) =1, ¥ 45 (y) = 0. Therefore,
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