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Abstract

The work in this paper is a generalization The concept of r-generalized fuzzy closed sets in fuzzy topological
spaces was introduced by Kim. In this paper, we introduce and study the concept of r-generalized fuzzy closed sets
with respect to an ideal in an ideal fuzzy topological space in Sostak sense.

Keywords: R-generalized fuzzy closed sets; Rv-generalized fuzzy
closed sets with respect to an ideal in an ideal fuzzy topological space
in Sostak sense

Introduction

Sostak introduce the fundamental concept of fuzzy topological
structure as an extension of both crisp topology and Chang's fuzzy
topology [1], in the sense that not only the object was fuzzified, but
also the axiomatic. Chattopdhyay et al. [2,3] have redefined the similar
concept. In El-Naschie [4-14] and Kim and Ko [15] gave a similar
definition namely "Smooth fuzzy topology". We must point out that
[16-19]; the concept of fuzzy topological spaces has been a significant
concept in string theory and E-infinity theory pertaining to quantum
particular physics ever since El-Naschie ([4-14]). After that several
authors [20,21] have introduced the smooth definition and studied
smooth fuzzy idea topological spaces being unaware of Sostak works.

Throughout this paper, let X be a nonempty set I=[0;1] and

I,=(0;1]: For ael; &@(x)=a for all xe X: The family of all fuzzy sets on
X denoted by I* : For two fuzzy sets we write A to mean that is quasi-
coincident (q-coincident, for short) with y, i.e., there exists at least one
point x€X such that A(x) + u(x)>1: Negation of such a statement is

denoted as /i? %

Definition 1.1

A mapping 1: I*>1 is called a fuzzy topology on X if it satisfies the
following conditions [17]:

o(0)=+(T)=T

(Vier #) 2 Aior T (44), for any (gt} € T

(o Ap)27(w) ~t(p,) for any w,pu, € I

The pair (X;7) is called a fuzzy topological space (for short, fts).
Definition 1.2

Let (X,7) be a fts, A, pel*and rel .

A fuzzy set A is called r-generalized fuzzy closed (for short, r-gfc) if
C, (Asy)whenever A<y and z(u) =y

A fuzzy set A is called r-generalized fuzzy closed (for short, r-gfc) if
1,(2;7)= p whenever 42 uand T(T—ﬂ) 2y
Definition 1.3

A mapping I: I*>1 is called fuzzy ideal on X if :

(I) 1(0)=1; I(1)=0:

(L) If \<y; then I(A)=I(A); for each AeI*:

(I,) For each A; pel®*; I(\vp)= IMMA I(w)[finite additivity].
Lemma 1.1.

Let (X,t,I) be a fits. The simplest fuzzy ideal on X are I°I' : I¥*>I

where
1‘(1):{0’ ifi=1

[0(/1)_ L ifA=0
- 0, otherwise, 1, otherwise’

If we take I=1°, for each A€I* we have A*I=CT(A,r).

If we take I=I', for each Ac@'we have A", =0, where, 1 €@ be a
subset of IX[4-14].

Definition 1.4

Let (X,7,I) be a fuzzy ideal topological space[16]. Let p, A€I*, the
r-fuzzy open local function p*, of p is the union of all fuzzy points x,
such that if peQ(x,y) and I(\) = r then there is at least one yeX for

which p(y)+ p(y)-1>A(y).
Theorem 1.1

Let (X,1) be a fts. Then for each rel, \ € I*¥ we define an operator
C,: ¥ xI, > I* as follows:

C,(/l,j/):/\{yel":lSy,r(T—y)Zy}

For A\, uel* and r, s€l, the operator C_ satisfies the following
conditions:

Cr(a,y)zﬁ

A<Cr(A,y)
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Cr(A,y)vCr(uy)=Cr(Av wy)

CT(JL,}/)VCT(A,S) if vy

Cr(Cr(4,7),7)=Cr(L.7)
Theorem 1.2

IA

N

Let (X,1) be a fts. Then for each r € I \ € I* we define an operator
It : I* xI > I* as follows [18]:

It((Ay)=vipel": Az ur(u) 2y}

For A,u € I* and r,s € I the operator I satisfies the following
conditions:

L((T=27)=1-C.(Ay} and C,(T=A,7)=1-1.(1.7)

1. (T,y) =1.

221,(2,7)

T2y A Ay =1 (A 1,7)

I (A7)~ AAsYif y>s.

LU (Ay). ) =147}
r-generalized fuzzy closed sets with respect to an ideal
Definition 2.1

Let (X,1,I) be fuzzy ideal topological space, u € I and r € 1. A
fuzzy set i is called r-generalized fuzzy closed with respect to an ideal I
(briefly, r-gflc) if I(C (1,y)\\) = y, whenever p< X and T(A) > 1.

Lemma 2.2
Every r-gfc set is r-gflc.
Proof

Let p<A and t(A) = r. Since p is r-gfc set, then Ct(y,y)<A, this
implies that Cr(u,y)gl -4, implies C, (u,r)(x)+(1-2)(x) < 1, then
C (LY)(®)-Ax) < 0. Thus, I(C (wr)\\) =y [16-19].

Example

The converse Lemma 2.2 is not true. Let X={a,b} be a set.

y,(a) =0.4, p,(b)=0.5; u(a)=0.4 p,(b)=0.6; y,(a)=0.3, y,(b)=0.5.
We define fuzzy topology and fuzzy ideal t,1: I* > I as follows

1, if A=1,0 LLifA=0

%,ifl:,ul, %,ifﬂ:Q.S
f(2)=12 5(2)=13

—,ifA= —,if0<A<0.5

> H, PR v

0, otherwise 0, otherwise

Then p is r-gflc set because,

1 1
,USM,T(/UI) ZEC,(ﬂagj =l—p\p=a,;-
Theorem 2.1

Let (X,7,I) be an fuzzy ideal topological space, p, A € I*and r € 1. If
pand A are r-gflc sets, then pVA is r-gflc.

Proof

Suppose p and A are r-gflc sets. If p V A < p and 1(p) 2 y, then p <

p and A < p. By assumption, I(C (1,y)\p) > y and I(C (A,y)\p) > y and
hence

I(C_ (WA y)\p=Ct(i,y)\pVCT(A,y)\p) = v.
Therefore, uVA is r-gflc.
Remark

The intersection of two r-gflc sets need not be an r-gflc set as shown
by the following example.

Example

The converse Lemma 2.2 is not true. Let X={a,b} be a set.

1, (2)=0.4, p (b)=0.5;u,(a)=0.4 y,(b)=0.6;u,(a)=0.3, y,(b)=0.5.
We define fuzzy topology and fuzzy ideal 7,1 : I*>I as follows:

Lif A=1,0 LifA=0

%,if/lzyl, %,ifﬂ,:Q.S
7(4)= I(2)=

lifﬂd* lif0</1<05

2 H, e 9.

0, otherwise 0, otherwise

Then p is r-gfIc set because,

1 1
us< #197(/”1) 2 ECr ['U’Ej =1-p\ 1 =a,,

Therefore,

1 1
I| Cr| u, — |\ > —.
( (” 2) g J 2
But p is not r-gfc set because

1 1
p< () ZEC’(”’EJ =1-uZn
Theorem 2.2

Let (X,7,I) be an fuzzy ideal topological space, y, A€I* and yeI . If p
is r-gflc set and u < A < C (i,y), then X are r-gflc.

Proof

Let p is r-gflc set and p < X < C (u,y). Suppose A < p and t(p) > y.
Then p < p. Since p is r-gflc, we have I(C_(1,y)\p) = y. Now A < C (w,y)
implies that

C. A\ < C (Ly)\p,
and hence, I(C_(\,y)\p) > r. Therefore, A is r-gflc set [20,21].
Definition 2.2

Let (X,7,I) be fuzzy ideal topological space, peI* and yel,. A fuzzy
set p is called r-fuzzy generalized open with respect to an ideal I (briefly,
r-gflo) if 1 — u is r-gflc set.

Theorem 2.3

Let (X,t,I) be an fuzzy ideal topological space, g, A, peI* and yeI . If
w is r-gflo sets if and only if \\p < Intt(p,r) for some I(p) = r, whenever
A<pand 7(1-1) 2y.

Proof
Suppose that p is r-gflo sets. Suppose A < pand 7(1-4) = y . We

have 1 -4 = 1-u By assumption,

J Appl Computat Math, an open access journal
ISSN: 2168-9679

Volume 7 « Issue 2 + 1000392



Citation: Saber MY (2018) R-Generalized Fuzzy Closed Sets with Respect to an Ideal in Fuzzy Topological Spaces. J Appl Computat Math 7: 392.

doi: 10.4172/2168-9679.1000392

Page 3 of 4

C(l-my)<lvp

For some I(p) > y. This implies

L~((L-2)v p)<1-C.(1-u)
and hence, A\p < Int ().

Conversely, assume that A < pand t(1-A) > y imply A\p < Int (,y)
for some I(p) = y. Consider t(w) > y such that 1-u < @. Then
1-w < u-Byassumption,

l-o\p<int (u,y)=1-C.(1-uy)
for some I(p) >y. This gives that l—(ovp)<l1-C(l-uy),
Therefore, C, (1 — i,y )<@v p for some I(p)>y. This show that
I(C.(1-p,7)\w) 2y .Hence, 1 — i is r-gflc set.

Recall that the sets p and A are fuzzy separated if C, ( W,y )671 and
HgC(A;7) -
Theorem 2.4

Let (X,t,I) be an fuzzy ideal topological space, u, A,€ I*and rel . If u
and X are fuzzy separated and r-gflo sets, then uVA is r-gflo.

Proof

Suppose p and A are fuzzy separated and r-gflo sets and p < p Vv

A, and 7(1 = p) > y. Then pAC (y) < p and pACT(A,y) < \. By
assumption,

PAC (wy)\v, < Int (Wy), pAC (My)\v, < Int (Ay),

for some I(v,,v,) > y. This means I(pAC (u,y)\Int (1,y)) >y, and
I(pAC (MLy\Int (A,y)) 2 y. Thus, I(pAC (wy)\nt (1,y))V(PAC (A )\
Int (A,y)) > y.

Therefore,
I(pA(C (1Y)VC A y)\(Int (wy)VInt (A,y))) =y
But p=pA(uVA) < pA(C (LVA,Y)), and we have

I(p\Int (uVAy) < (pAC (VA V)t (uVAy) < (pAC (VA Y\
(Int (Wy)VInt (Ay))) > y.

Hence, p\v < Int (uVA,y) for some I(v) > y. This proves that pvA
is r-gflo.

Corollary 1.1

Let (X,7,I) be an fuzzy ideal topological space, y, A,€I* and rel,. If
pand X are r-gflo sets, 1— o and 1 — A are fuzzy separated. Then uAX
is r-gflc.

Proof
Obvious.

Corollary 1.2

Let (X,1,I) be an fuzzy ideal topological space, p, A,I* and rel . If u
and A are r-gflo sets, then pAA is r-gflo.

Proof:
Obvious.
Theorem 2.5

Let (X,t,I) be an fuzzy ideal topological space, y, A,€ I* and rel . If

and p < A, and p r-gflo relative to A and A is r-gflo relative to X, then p
r-gflo relative to X.

Proof

Suppose that p < A, p is r-gflo relative to X and X is r-gflo relative
toX. Letp<pand 7(1 — p) > y. Since y is r-gflo relative to \. By
Theorem 2.5. p\v, < Int, (u,y) for some I, (v,) > r. This implies that there
exists T(w,) > y such that

p\v, S0 A<,
for some I, (v,) > \. Let p <A and (1 - p) = y Since \ is r-gflo, we
have
p\v, <Int (\,y)
for some I(v,) > y. This implies that there exists T(w,) > r such that
p\v, < w, <A,
for some I(v,) > y. Now
P\(v, Vv )=(p\v)A(p\V,) < 0, Aw, < 0, AN < .
This implies that p\(v, vv,) < IntA(w,y) for some I(v, Vv,) >y.
Thus, p r-gflo relative to X.
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