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Abstract

In this paper we introduce a new concept of fuzzy co-locally irresolvable sets and their

properties are discussed with suitable examples.

1. Introduction

The idea of fuzzy sets and fuzzy set operations were introduced by L. A.
Zadeh [8]. The first notion of fuzzy topological space had been defined by C.
L. Chang [3]. The concept of fuzzy locally closed and fuzzy co-locally closed
sets were introduced and studied by the authors in [4]. The fuzzy co-locally
somewhere dense set were introduced and studied by the authors Dr. S.
Anjalmose and A. Virgin Raj [2]. The fuzzy resolvable set and fuzzy
irresolvable sets were introduced and studied by the authors Dr. G.
Thangaraj et al. [5] [6]. In this paper we introduce a concept of fuzzy co-
locally irresolvable sets. Several properties are also discussed with suitable

examples.
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2. Preliminaries

Definition 2.1 [4]. A fuzzy subset n of a fuzzy topological space X is
called fuzzy locally closed set if n = (y A £), where y is a fuzzy open set and ¢
is fuzzyclosed set. The complement of fuzzy locally closed set is called fuzzy
locally open set.

Definition 2.2 [4]. A fuzzy subset m of a fuzzy topological space X is
called fuzzy co-locally closed set if n = (y v £), where y is a fuzzyopen set and
¢ is fuzzyclosed set. The complement of fuzzy co-locally closed set is called
fuzzy co-locally open set.

Definition 2.3 [1]. A fuzzy set n in a fuzzy topological space (X, T') is
called fuzzy locally dense if there exists no fuzzy locally closed set B in (X, T)
such that n < pB < 1.

Definition 2.4 [7]. A fuzzy set n in a fuzzy topological space (X, T') is
called fuzzy somewhere dense if cl(n) # 0 in (X, T).

Definition 2.5 [2]. A fuzzy set n in a fuzzy topological space (X, T') is
called fuzzy co-locally somewhere dense if [. —intl. —cl(n) = 0 in (X, T).

Definition 2.6 [5]. A fuzzy set A in a fuzzy topological space (X, T is
called a fuzzy resolvable if for each fuzzy closed set nu in (X, T), cl(u A L)
acl[u A (1 =2)] is a fuzzy nowhere dense in (X, 7). That is, A is a fuzzy
resolvable set in (X, 7) if intcl{cl[(uAX)|Acl(ua(@—-2))} =0, where
l-peT.

Definition 2.7 [6]. Let (X, T') be a fuzzy topological space. A fuzzy set A
is called a fuzzy irresolvable set if for a fuzzy closed set p in (X, T), [,
—l(wAX) Al —cl[u A (1 —2)] is a fuzzy somewhere dense in (X, T'). That is
a fuzzy irresolvable set in (X, 7T) if intcl{cl(u AX)Acl[uA (@ —-2)]} =0,
where 1 —pn e 7.

3. Fuzzy co-locally resolvable and fuzzy co-locally irresolvable sets

Definition 3.1. A fuzzy set A in a fuzzy topological space (X, T) is called

a fuzzy co-locally resolvable if for each fuzzy co-locally closed set p in
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(X, T), L. —clluar)al. —cllun(1—2)] is a fuzzy co-locally nowhere dense
in (X,7T) That is, A is a fuzzy co-locally resolvable set in (X, T) if
—intl, —{l, —clluAr) AL —clluAr(1-2))} =0, where 1 - e T.

Definition 3.2. Let (X, T') be a fuzzy topological space. A fuzzy set A is
called a fuzzy co-locally irresolvable set if for a fuzzy co-locally closed set p in
(X, 1), L. —clluar)al, —cllu Al —2)) is a fuzzy co-locally somewhere
dense in (X, T'). That is, A is a fuzzy co-locally irresolvable set in (X, T') if
I —intl, —cl{l, —cllwu AM) AL —clluA (@l =2))} =0, where 1 —p e T.

Example 3.1. Let X ={), u, v}. The fuzzy sets A, p and y are defined on

X as follows:

A : X — [0, 1] defined as 7{% Oi L),

u: X — [0, 1] defined as p(%, %, OL)’

5)

Then T ={0, A, u, v, 1} is a fuzzy topology on X. Now the fuzzy sets

N

a
0.3’

|@
o

y: X — [0, 1] defined as y(

o

5 ’

o
©

1-%,0,B¢6&m, 9 v and o are fuzzy co-locally closed in (X, T), since
AvA-M)=1-Av(l-p=o,Av(@-y)=Buv(@-A)=guvl-p
=Guvl-y)=myv@-1)=8yvl-py=v and yv(l-y)=o
Therefore the fuzzy sets A,1-a,1-B,1-¢,1-(,1-1,1-3,1-v and 1-0o
are fuzzy co-locally open sets in (X,T) Now [ —intl,
—l[l, —clla AM) AL —clla A1 =2))] =1L —intl, —cl[l, —cl(A) A l. — cl(a)]
=1, —intl, —cl(B) =1-B # 0, where 1 —p € T. Hence A is a fuzzy co-locally
irresolvable setin (X, T). 1-peT.

Proposition 3.1. If A is a fuzzy co-locally resolvable set in a fuzzy

topological space (X, T'), then for each fuzzy co-locally closed set u in (X, T'),
[A A (1 =2) A p] is a fuzzy co-locally nowhere dense set in (X, T').

Proof. Let A be a fuzzy co-locally resolvable set in (X, T'). Then for each
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fuzzy co-locally closed set in (X, T), I —intl, —cl[l, —cl{n AL} A L. —cl
wAa@=2)}]=0, in (X,T) Now, [L—-clluarr)al —cllun@-21))]
> —clluar)A(ua@-2)] in (X,T) and then [l —cl(uAX)Al. —
cllur@=-2))]=0L —clluarA(@=A) Then I —intl, —cl[l. —cl(u A L) A
cdllun@Q=2)] =1 —intl, —cll, —cllu AL A1 -2)] =1 —intl, —

clluariA(l-2) and thus 0>1 —intl —cl[uarlA(1-2)] That is,
I, —intl, —cl[u AL A (1 —1A)] Hence, for each fuzzy co-locally closed set p in
(X, T), [n AL A (1 =21)] is a fuzzy co-locally nowhere set in (X, T).

Proposition 3.2. If A is a fuzzy co-locally resolvable set in a fuzzy
topological space (X, T), then is also a fuzzy co-locally resolvable set in

(X, T).

Proof. Let X be a fuzzy co-locally resolvable set in (X, T'). Then, for each
fuzzy co-locally closed set p in (X, T), I —intl, —cl[l. —cl{u AX} AL —
cl{iun@=2)}=0,...().

Now cl{uan(1-A)}=0,1. —intl, —cl[l, —cl{p AQ =M} Al —clip A1 —[1-2])}]
=1, —intl, —cl[l, —cl{u A (. —cl{u AQ =2} AL —cl{u AX}]O, from (D).
Hence 1 — X is a fuzzy co-locally resolvable set in (X, 7).

Proposition 8.3. If L is a fuzzy set in a fuzzy topological space (X, T) in
which fuzzy co-locally closed set p and I, —int(u) = 0, then X is a fuzzy co-
locally resolvable set in (X, T).

Proof. Let L be a non-zero fuzzy set defined on X in (X, T'). Then, for a
fuzzy co-locally closed setpin (X, T'), by hypothesis, . —int(n) =0, in
(X, T). Now I, —intl, —cl{l, —cl Ap)Al, —cl(l —A]Ap)} <l —intl, —
cl{l, —clM) AL —clp) Al —cll =A)) AL, —cl(n)} = L, —intl, —cl{[l. — cl(})
AWAL —cl@ =) Aplt =1 —intl, —cl{l, —clA) AL —cll =) Ap} <1, —
int{l, —cll, —clA) AL, —cll, —clQ =2 AL, —cl(n)} = 1. —int{[i, —cl(A) A L,
cll =M Aap} =1, —int{bd(X) A pu} = I, —int{bd(L)} A I, —int{u} = I. —int
{bd(A)} AO=0. Thus, for a fuzzy co-locally closed set p,
I, —intl, —cl{l. —clA Ap) Al —cl(l =A]Ap)} =0 and hence A is a fuzzy
co-locally resolvable set in (X, T').
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Proposition 3.4. If A is a fuzzy co-locally resolvable set in a fuzzy
topological space (X, T'), then for each fuzzy co-locally closed set p in (X, T,

I, —int(A A=A <L —cll—p), in (X,T).

Proof. Let L be a fuzzy co-locally resolvable set in (X, T'). Then, by
proposition 3.1, for each fuzzy co-locally closed set p in (X, T'), I, —intl. — cl
[WAAA@Q-A)]=0, in (X,T) But I —int[uanriA(@-A)] <l —intl, —
clluarA(@—2), implies that . —int[luAaAlA(l—-2A)]=0. Since
I —int[lu AAAQ-2)] =1 —int(u) Al —int(A A (1 =), [, —int(u) A L, —int
(AA(@-=2)=0 Then, I, —int(A A(1-2))<1-[l —int(n)] and hence, for
each fuzzy co-locally closed set pin (X, T'), I, —int[A A(1 = X)] < L. —cl(1 — ),
in (X, T).

Proposition 3.5. If A is a fuzzy open and fuzzy co-locally dense set in a
fuzzy topological space (X, T'), then (1 —1) is a fuzzy co-locally resolvable set
in (X, T).

Proof. Let X be a fuzzy co-locally open and fuzzy co-locally dense set in
(X, T). Since A is fuzzy co-locally open in (X, T), (1 — 1) is fuzzy co-locally
closed in (X, T). Also, since A is fuzzy co-locally dense in (X, T),
I, —cl(*) =1. Then, I, —int(1-A)=1-[l. —cl(A)]=1-1=0. Hence (1 —2)
is a fuzzy co-locally closed set with /. —int(1-2) =0, in (X, 7). Then, by
proposition 3.3, (1 — &) is a fuzzy co-locally resolvable set in (X, T').

Proposition 3.6. If A <, for each fuzzy co-locally closed set n with
I, —int(u) = 0 in a fuzzy topological space (X, T), then X is a fuzzy co-locally

resolvable set but not a fuzzy co-locally open set in (X, T).

Proof. Let A be a fuzzy set defined on X and p is a fuzzy co-locally closed
set such that /. —int(u) = 0 in (X, 7). Then, by proposition 3.3, A is a fuzzy

co-locally resolvable set in (X, T'). Since A <y, [, —int(A) <. —int(u) and
I, —int(n) = 0, implies that /. —int(X) = 0 and hence X is not a fuzzy co-
locally open set in (X, T').
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Proposition 3.7. If ) is a fuzzy set in a fuzzy topological space (X, T) in

which fuzzy co-locally open sets are fuzzy co-locally dense sets, then A is a
fuzzy co-locally resolvable set in (X, T).

Proof. Let A be a non-zero fuzzy set in (X, 7). If p is a non-zero fuzzy co-
locally closed set in (X, T'), then 1 — p is a fuzzy co-locally open set in (X, T)
and by hypothesis, [, —cll-p)=1, in (X,7T) Now 1-[l —int(u)]
=1l —cll-p)=1, implies that [ —int(u)=0, in (X, 7). Then, by

proposition 3. A is a fuzzy co-locally resolvable set in (X, T).

Proposition 3.8. If L is a fuzzy set in a fuzzy topological space (X, T) in
which I, —int{bd(L)} = 0, then A is a fuzzy co-locally resolvable set in (X, T).

Proof. Let A be a non-zero fuzzy set defined on X in (X, 7). By
hypothesis, I, —int{bd(!)} =0, in (X, T'). Now, for a fuzzy co-locally closed
set win (X, T'), as in the proof of proposition 3.1, I, —intl, —cl{l, — cl(A A p)
Al —cl[l =X A )} <1 —int{bd(M)} A L. — int{u} = 0 A L int{u} = 0 and
thus, for a fuzzy co-locally closed set p in (X, T'), I, —intl, — cl{l, — cl(A A p)
Al —cl(1 =A] A p)} = 0, implies that A is a fuzzy co-locally resolvable set in
(X, 7).

Proposition 3.9. If A is a fuzzy co-locally irresolvable set in a fuzzy
topological space (X, T), then bd()) is a fuzzy co-locally somewhere dense set

in (X, T).

Proof. Let A be a fuzzy co-locally irresolvable set in (X, T'). Then, for a
fuzzy co-locally closed set p in (X, T), I —intl, —cl{l, —clA Ap) Al —
cddl-A)Apt=0, in (X,T) Now [ —intl, —cl{l,—clhrp)Al, —
Q-2 Ay <l —intl, —cl{{l. —clM) Al —cl(wW)] Al —cld=X) Al —
Wl =1 —intl, —cl{[l, —clA) Ap] Al —cld =A)An]} =1. —intl, —cl
{li. —clA) Al —cld-2)]Ap}=1 —intl. —cl[bd(r)]  Thus, [.—intl, —
c{ Ap) Al —cl[l =A] A p} = 0, implies that I. —intl. —cl[bd(X)] # O, in
(X, T'). Thus, bd()) is a fuzzy co-locally somewhere dense in (X, T').

Advances and Applications in Mathematical Sciences, Volume 22, Issue 2, December 2022



PROPERTIES OF FUZZY CO-LOCALLY IRRESOLVABLE SETS 441

Proposition 3.10. If A is a fuzzy co-locally irresolvable set in a fuzzy
topological space (X, T), then L and 1—\ are fuzzy co-locally somewhere

dense setsin (X, T).

Proof. Let A be a fuzzy co-locally irresolvable set in (X, 7). Then, for a
fuzzy co-locally closed set p in (X, T), I, —intl, —cl{l, —cl(h Ap) AL —
-2 App=0, in (X,T) Now [ —intl, —cl{l,—clhrp)Al, —
cl[1 =A]Aap) <l —intl, —cl{[l. —clM) AL, —cl(W] Al —cl@ =X) AL —
clW)t =1, —intl, —cl{[l, —clM) A ] A [l —cl =2) A ]} = 1, —intl, —cl{]l,
—cl) Al —cl@ =M Aap} <l —int{l. —cll, —clA) A l. —cll, —cl(1 - 1)

Al —cl(p)} =1, —int{l, —clA) AL —cl(l = M) A p}l. —intl, —cl(M) A

I, —intl, —cldl - M)Al —int(n)}. Thus 1. —intl, —cl{l. —clA Ap) AL —
c[-=2)Ap]} =0, implies that  {[I, —intl, —cl(A)] A [l —intl. —cl
@-M)A[L —int(W]} =20, in (X,T) and thus I —intl, —cl(A)=0, . —
intl, —cl1-2X)# 0 and I, —int(u) # 0. Hence A and 1— A are fuzzy co-

locally somewhere dense sets in (X, 7).

Proposition 3.11. If a fuzzy co-locally open set ) is a fuzzy co-locally

irresolvable set in a fuzzy topological space (X, T'), then A is not a fuzzy co-

locally dense set in (X, T).

Proof. Let A be a fuzzy co-locally open set in (X, T'). By hypothesis, A is a
fuzzy co-locally irresolvable set in (X, 7). Then, by proposition 3.10, 1 — A is
a fuzzy co-locally somewhere dense set in (X, 7) and then [. —intl, —
cll-2)#0, in (X,T) Now [ —intl, —cll-A)=0-1. —cll, —int(p)
=1-1. —cl(}) and then 1 -1, —cl(X) # 0. This implies that /. —cl(A) # 1, in
(X, T). Hence X is not a fuzzy co-locally dense set in (X, 7).

Proposition 3.12. If A is a fuzzy co-locally closed set in a fuzzy
topological space (X, T) in which fuzzy co-locally open sets are fuzzy co-

locally irresolvable sets, then I, —int(A) = 0, in (X, T).

Proof. Let A be a fuzzy co-locally closed set in (X, T'). Then, 1—A is a
fuzzy co-locally open set in (X,7T). Then, by proposition 3.11,
I.—cll-2)#1, and thus 1-[L —int(A)]#1, in (X,T). Hence
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I, —int(A) # 0, in (X, 7).
Proposition 3.13. If A is a fuzzy set defined on X in a fuzzy topological

space (X, T) in which fuzzy co-locally open sets are fuzzy co-locally

irresolvable sets, then 1—A is a fuzzy co-locally somewhere dense set in

(X, T).

Proof. Let A be a fuzzy set defined on Xin (X, T'). If /. — int()) is a non -
zero fuzzy co-locally open set in (X, T'), then by hypothesis, . —int()) is a
fuzzy co-locally irresolvable set in (X, 7). By proposition 3.11,
Il —cl[l, —int(A)] # 1, in (X, T). This implies that
1-{l. —cl[l. —int(M)]} # 0 and thus [. —intl. —cl1-21)# 0, in (X, T).

Hence 1 — A is a fuzzy co-locally somewhere dense set in (X, T').

Proposition 3.14. If A is a fuzzy co-locally closed set in a fuzzy
topological space (X, T) in which fuzzy co-locally open sets are fuzzy co-
locally irresolvable sets, then A is a fuzzy co-locally somewhere dense set in
(X, 7).

Proof. Let A be a fuzzy co-locally closed set in (X, T") in which fuzzy co-
locally open sets are fuzzy co-locally irresolvable sets. Then, by proposition
3.12, I, —int(A) # 0, in (X, T). Now [, —intl, —cl(A)=1. —int(A) = 0, in
(X, T). Hence, X is a fuzzy co-locally somewhere dense set in (X, T').

Proposition 3.15. If A is a fuzzy co-locally closed set in a fuzzy
topological space (X, T) in which fuzzy co-locally open sets are fuzzy co-
locally irresolvable sets, and if A < W, then p is a fuzzy co-locally somewhere

dense set in (X, T).

Proof. Let A be a fuzzy co-locally closed set in (X, 7") in which fuzzy co-

locally open sets are fuzzy co-locally irresolvable sets. Then, by proposition

3.14, 1 is a fuzzy co-locally somewhere dense set in (X,7) and thus
l.intl. —cl(A) #0. Now A <p implies that [. —intl, —cl(A) <l —intl,
—cl(u). Then I, —intl. —cl(u) # 0. Hence p is a fuzzy co-locally somewhere
dense set in (X, 7).
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