International Journal of Computer Applications (0975 - 8887)
Volume 69 - No. 28, May 2013

On interval valued supra- openness

F. M. Sleim

Zagazig University, Faculty of Science

ABSTRACT

In [9]a new definition of a fuzzy set was given by K.Kandil et al
by introducing the concept of an interval valued fuzzy set . In this
paper a new definition of supra -fuzzy topological ( resp.supra-
fuzzy proximity ,supra - fuzzy uniform ) space is given by intro-
ducing the concept of an interval valued supra-fuzzy topological
(resp.fuzzy proximity ,fuzzy uniformity ) space . The connection
between interval valued supra-fuzzy topological ,interval valued
supra-fuzzy proximity and interval valued supra-fuzzy unifor-
mity space are investigated . Throughout this paper ,the class
of all interval valued fuzzy sets on a non-empty set X will be
denoted by IIX and the class of all fuzzy sets on non-empty set
X will be denoted by IX
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1. INTERVAL VALUED SUPRA-FUZZY
TOPOLOGICAL SPACE

The concept of a supra- fuzzy topological space has been
introduced as follows [11 ] A collection SCIXis a supra- fuzzy
topology on X if 0 , 1 €S and S is closed under arbitrary
suprema . The pair (X, S)is supra- fuzzy topological space .
Definition1.1[2 ,9 ] An interval valued fuzzy set (Ivfs for
short)is a set A=(A;, A;)elX xIXsuch thatA;<A,.The
family of all interval valued fuzzy sets on a given non empty
set X will be dented by T

The Infs 1 = (1, 1 )is called the universal Ivfs and the Ivfs o
=(0,0 ) is called the empty Ivfs.

The operations on ITX are given by the following
LetA,BcITX

[1]4 = E@Al = Bl,AQ = BQ
[Q]A < B&A1<B1,A:<B,
[B]JAV B = (A1VB1,A3VB5)
[4]ANB = (A1AB1,A2ABs)
[5]A°=(AS,A)

Definition1.2[9]

The family  CITX is called an interval -valued fuzzy topol-
ogy on X iff ) contains 1, o and it is closed under finite inter-
section and arbitrary union . The pair (X ,7 )is called interval
-valued fuzzy topological space(Ivfts for short ). Any interval
-valued fuzzy set A< is called an open Ivfs and the comple-
ment of A denoted by A€ is called a closed Ivfs . The family
of all closed interval -valued fuzzy sets is denoted by n“

In the following we define the concepts of interval valued
supra- fuzzy topology , interval valued supra- fuzzy closure
operator ,and interval valued supra- fuzzy interior operator
on a non empty set X and we study the relation between them

Definition1.3 : The family n* CIIXis called an interval valued
supra -fuzzy topology on X if n*contains 1 and o and it is
closed under arbitrary union . The pair (X ,n*)is called an
interval valued supra- fuzzy topological space (Ivsfts )
Definition1.4: A mapping C* :IIX —II¥ is called an interval
-valued supra- fuzzy closure operator on X if it satisfies the
following axioms:

[c1]C*M)=1, C*(0)=0

[2]C*(4)=(4)

[¢3]C*(AV B)>C*(A)VC*(B)

[c4]C*C*(A)=C* (A
Definition1.5: A mapping Int*:ITX —TI¥ is called an interval
-valued supra- fuzzy interior operator on X if it satisfies the
following axioms:

[i1]Int*D)=1, Int*(0)=0

[i2Int*(A)<(4)

[i3]Int*(AN(B)<Int*(A) ANInt*(B)

[i4]Int* Int*(A)=Int*(4)
Proposition 1.1: Let(X ,n)be an Ivsfts . The operator
cl(A)=A{F en°:F>Al}is an interval valued supra-fuzzy clo-

sure operator on X
Proof

[c1] Since 1,0€ n° then cl(1)=1 cl(0)=0
[c2] From the definition we have cl(A)>A
[c3] el(A v B)=N{ Fen®:F > AVB}
Let F € I1¥ such that > AVB = F>AandF>B=- { FcIlX
:F>AvB}  C{Fell®* :F>A}land{Fell® :F>AVB}
C{Fell* :F>B}
= d(AvVB)>cl(A)Vel(B)

2. INTERVAL VALUED SUPRA-FUZZY
PROXIMITY

The concept of a supra- fuzzy proximity space has been de-

fined [ 7,10 ] as follows

Definition 2.1: A binary relation §*on IXis called supra-
fuzzy proximity on X if it satisfies

[sp1](A, B)€d* =(B ,A )ed*

[sp2)(A, B)€6* or(A ,C) €57
=(A ,BVC))ed*

[sp3](0, 1)¢d"

[sp4](A, B)¢é6*=3CelXsuch that (A ,C)gs*and(l —
C, B)¢6*

[sp5](A, B)¢6*=A<1-B



In the following we generalize the concept of supra- fuzzy
proximity space to the concept an interval valued supra-
fuzzy proximity space (Ivsfps for short)

Definition 2.2: Let X # ¢ ,a binary relationd* CITX xIT¥X is
called an interval valued supra-fuzzy proximity on X iff it
satisfied the following

[Ivspl](A,B)€d* =(B ,A)€d*

[Ivsp2](A,B)€d” or( A,C) €5
=(A,BVv0) )ed*

[Tvsp3](0.1)¢6"

[Tvspd](A,B)26*=3CellX such that (A4,0)¢d*and
(C,B)go*

[Tusps)(AB)¢ 5= A<B"

The pair (X, §*)is called an interval valued supra-fuzzy prox-
imity space .For each interval valued supra-fuzzy proximity
space 6*on X induces an interval valued supra-fuzzy topol-
ogy on X as follows

Proposition 2.1: Let ( X ,6*)be an Ivsfps and let AcIIX .Then
the mapping cl;(A)=A{Bell¥: (A,B°)¢5"} is supra-fuzzy
closure operator .

Proof

[Tvcl]Since(0,1)¢€6 , then cls(0)=0 and Since (1, o) &6 ,
then cls(1)=1

[Tve2)Since  cls(A=A{Bell*: (A,B°)¢5*}and let
(A4,B)¢5* =A<B=A\{Bell*: (4,B°)¢5*}> A{Bell*:
A<BY thencls(A)>A

[Tve3]Since(AVB,C)E* < (C° ,AVB)¢d = (C° ,A)¢o*
or @c ,§)€5* . Then Clg* (A)VCZ&* (@ SCZ(;* @\/E)

Proposition 2.2 Let (X ,0*) be an Ivsfps .The family 75« =
{Aell¥ :cls«(A%= A°} is an interval valued supra-fuzzy
topology on X , and it is called the interval valued supra-
fuzzy topology induced by 6*

Proof : It is obvious

3. ANINTERVAL VALUED SUPRA-FUZZY
UNIFORM SPACE

In [1 ,8 ] the crisp supra- uniform space was defined as
follows : Let D be the set of maps u:/X— IX such that
the following conditions : u(¢) = ¢ , u(A )> A and u (Vv;
A;)=V;(UA;) .A crisp supra- fuzzy uniformity on X is a sub-
set U* of D which satisfies

[ul] U*+¢
[u2uelU*= u=teU*
[udlueU* ,u <v=veU*
[ud]ueU*=-3 veU*such that vov < u
where u~! :IX— IX such thatu '(A) = A{B €lX: u
(Be)<A°}
In the following we can define an interval valued supra-fuzzy
uniformity on X as follows : Let D be the set of maps U
17X —11% such that U(0)=0, U(A)>A,U (V; A))=V;(U(A;))
An interval valued supra-fuzzy uniformity on X (for short
Ivsfu)is a subset U*C D such that

[Tvsfull U*#¢

[Tvsfu2lueU*= uteU*

[HvsfudlueU* ,u <v=veU*

[[vs fudlueU*=-3 veU*such that vov < u

where U~ 1:ITX —I1*such that U~ *(A)=A{Be 1I¥ : U (B°)
< A°} and B€ = (B5 ,BY) , B1<B;

The pair(X , U* ) is called an interval valued supra-fuzzy

uniform space
Proposition 3.1 : Let (X ,U*) be an Ivsfus.Then the family
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Ty~ define by

Acty« ©A=v{Be I1* :u(B)<A for some u cUl}is an inter-
val valued supra-fuzzy topology on X

Proof

[Ivst1] Since u(B)<1V ueU ,thenV{Be TI¥ :u(B)<1 for
some u €U}=1 . thus 1€y~
Since u( 0 )=0 YueD ,thenoc 7y«

[Ivst2] LetA, €ry~ for all a , thend, =v{Be II¥
:u(B)<A, for some u €U}. Thus V, A4, =V, (V{Be II¥
:u(B)< A, for some u €U}). This implies that VV, A, €7y

Hencery« is an interval valued supra-fuzzy topology on X
and it is called an interval valued supra-fuzzy topology in-
duced by U*

Proposition 3.2 : Let (X ,U*) be an Ivsfus.Then the family
Sy € TIX xITX define by (4,B)Edy+< u (A )L B YucU*
is an interval valued supra-fuzzy proximity on X associated
with the uniformityU™*

proof :

[Ivspl] Let (A,B)¢dy+<u(A)< B€ for some ucU*
=JuteU* s tu {(B)SA=(B,A)&dy+

[Tvsp2]Let (A,BVC)¢dy«=u(A)< (BVC) for some ucU*
=u(A4)<B° AC“for some ucU*
:>(A’B€5U* and(A’Q)gdU*

[Ivsp3] Since YueU™* , u(o)=o thendy« (o, 1)=0
[Tvsp4](A,B) ¢y~ =u(A)< B° for some ucU*
=3JveU*s.tvov< u,u(A)< B¢
=dveU*s.t.v(v(4)<u(4),u(A)< B¢
=3dveU*s.t.v(C)< B whereC = u(A)
= (A;QC) géU* and(g9§)¢6U*
:>3EE X S. t.@,@ §Z§U* and (Ec,@g(SU*
[Tvsp5|Let(A,B) €oy+ =FuelU* s. t. u(A)< B°
=A<B*

Hencedy« is an interval valued supra-fuzzy proximity on X
and it is called an interval valued supra-fuzzy proximity in-
duced by U*

Theorem 3.1 : For any interval valued supra- fuzzy unifor-
mity U* on X then7y =75,

proof : AcTy« & A=v{Be II¥ :u(B)<A for some u cU}
SA=N[B°€ TX (B,A°)¢0y }

S A°=N{B € TIX :(A°,B)¢by- }

HenceA“ =cls,,, (A°)

Thus AcTy« S AETs,, .

4. CONCLUSION

Today ,the applications of interval -valued fuzzy sets are
taken into account with more and more experts and scholars
. In this paper , interval valued supra-fuzzy interior opera-
tor , interval valued supra-fuzzy closure operator are gen-
eralized supra-fuzzy interior operator , supra-fuzzy closure
operator and study the relation between them . Also , the con-
cepts of the interval -valued supra fuzzy topological spaces ,
the interval -valued supra fuzzy proximity spaces , the in-
terval -valued supra fuzzy uniform spaces are generalized to
supra fuzzy topological spaces , supra fuzzy proximity spaces
, supra fuzzy uniform spaces ,and we study the relation be-
tween them .
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