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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  of a fuzzy topological space X is 

called fuzzy locally closed set if ( ),=
 
where  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  of a fuzzy topological space X is 

called fuzzy co-locally closed set if ( ),=
 
where  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  in a fuzzy topological space ( )TX ,
 
is 

called fuzzy locally dense if there exists no fuzzy locally closed set  in ( )TX ,  

such that .1  

Definition 2.4 [7]. A fuzzy set  in a fuzzy topological space ( )TX ,
 
is 

called fuzzy somewhere dense if ( ) 0cl
 
in ( )., TX  

Definition 2.5 [2]. A fuzzy set  in a fuzzy topological space ( )TX ,  is 

called fuzzy co-locally somewhere dense if ( ) 0int −− clll cc  
in ( )., TX  

Definition 2.6 [5]. A fuzzy set  in a fuzzy topological space ( )TX ,
 
is 

called a fuzzy resolvable if for each fuzzy closed set  in ( ) ( )clTX ,,

( ) − 1cl
 
is a fuzzy nowhere dense in ( )., TX

 
That is,  is a fuzzy 

resolvable set in ( )TX ,
 

if ( )  ( )( )  ,01int =− clclcl  where 

.1 T−  

Definition 2.7 [6]. Let ( )TX ,
 
be a fuzzy topological space. A fuzzy set  

is called a fuzzy irresolvable set if for a fuzzy closed set  in ( ) clTX ,,

( ) ( ) −−− 1cllcl c  
is a fuzzy somewhere dense in ( )., TX

 
That is 

a fuzzy irresolvable set in ( )TX ,
 

if ( ) ( )   ,01int − clclcl  

where .1 T−  

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

Definition 3.1. A fuzzy set  in a fuzzy topological space ( )TX ,
 
is called 

a fuzzy co-locally resolvable if for each fuzzy co-locally closed set  in 
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( ) ( ) ( ) −−− 1,, cllcllTX cc  
is a fuzzy co-locally nowhere dense 

in ( )., TX
 

That is,  is a fuzzy co-locally resolvable set in ( )TX ,
 

if 

( ) ( )( )  ,01int =−−−−− cllcllll cccc  where .1 T−   

Definition 3.2. Let ( )TX ,
 
be a fuzzy topological space. A fuzzy set  is 

called a fuzzy co-locally irresolvable set if for a fuzzy co-locally closed set  in 

( ) ( ) ( )( )−−− 1,, cllcllTX cc  
is a fuzzy co-locally somewhere 

dense in ( )., TX
 
That is,  is a fuzzy co-locally irresolvable set in ( )TX ,

 
if 

( ) ( )( )  ,01int −−−−− cllcllclll cccc  
where .1 T−   

Example 3.1. Let  .,, =X  The fuzzy sets ,
 
and  are defined on 

X as follows: 

 1,0: → X  defined as ,
5.0

,
2.0

,
0









cba

 

 1,0: → X
 
defined as ,

7.0
,

2.0
,

1.0








cba

 

 1,0: → X
 
defined as .

9.0
,

5.0
,

3.0








cba

 

Then  1,,,,0 =T
 
is a fuzzy topology on X. Now the fuzzy sets 

− ,,,,,,,1
 

and  are fuzzy co-locally closed in ( ),, TX
 

since

( ) ( ) ( ) ( ) ( )−=−=−=−−=− 1,1,1,1,11

( ) ( ) ( ) =−=−=−= 1,1,1,
 

and ( ) .1 =−  

Therefore the fuzzy sets −−−−−−− 1,1,1,1,1,1,1,
 
and −1  

are fuzzy co-locally open sets in ( )., TX
 

Now cc ll int−
  

 ( ) ( )( )  ( ) ( )−−−−=−−−− cllcllclllcllcllcl cccccc int1

( )−−= clll cc int ,01 −=
 
where .1 T−  Hence  is a fuzzy co-locally 

irresolvable set in ( )., TX
 

.1 T−  

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

topological space ( ),, TX
 
then for each fuzzy co-locally closed set  in ( ),, TX

( ) − 1
 
is a fuzzy co-locally nowhere dense set in ( )., TX  

Proof. Let  be a fuzzy co-locally resolvable set in ( )., TX  Then for each 
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fuzzy co-locally closed set in ( )    cllcllclllTX cccc −−−− int,,

( )  ,01 =−
 

in ( )., TX
 

Now,  ( ) ( )( )−−− 1cllcll cc

( ) ( )( ) −− 1cllc  
in ( )TX ,

 
and then  ( ) −− cc lcll

( )( ) ( ) .11 −−− cllcl c  
Then  ( ) −−− ucllclll ccc int

( )( ) ( )  −−=−−−−− ccccc llcllclllcl int1int1

( ) − 1cl
 

and thus ( ) .1int0 −−− clll cc  
That is,

( ) .1int −−− clll cc  Hence, for each fuzzy co-locally closed set  in 

( ) ( ) − 1,, TX
 
is a fuzzy co-locally nowhere set in ( )., TX  

Proposition 3.2. If  is a fuzzy co-locally resolvable set in a fuzzy 

topological space ( ),, TX
 

then is also a fuzzy co-locally resolvable set in 

( )., TX  

Proof. Let  be a fuzzy co-locally resolvable set in ( )., TX
 
Then, for each 

fuzzy co-locally closed set  in ( )    −−−− cccc lcllclllTX int,,
 

( )  ,01 =−cl (1).
 

Now ( )   ( )   ( ) −−−−−−−=− 111int,01 cllcllclllcl cccc

  ( ( )    ,01int −−−−−−= cllcllcllclll ccccc  from (1). 

Hence −1  is a fuzzy co-locally resolvable set in ( )., TX  

Proposition 3.3. If  is a fuzzy set in a fuzzy topological space ( )TX ,
 
in 

which fuzzy co-locally closed set  and ( ) ,0int =−cl  
then  is a fuzzy co-

locally resolvable set in ( )., TX  

Proof. Let  be a non-zero fuzzy set defined on X in ( )., TX
 
Then, for a 

fuzzy co-locally closed setin ( ),, TX
 

by hypothesis, ( ) ,0int =−cl  in 

( )., TX
 

Now  ( )  ( ) −−−−−−− cccccc llcllcllclll int1int

 ( ) ( )  ) ( )  ( )−−−=−−−−− cllclllcllcllcllcllcl ccccccc int1

  ( )   ( ) ( )  −−−−−−=−− cccccc lcllcllclllcll 1int1

 ( ) ( ) ( )  ( ) cccccccc lclllcllcllcllcllcll −−=−−−−−− int1int

( )  ( )  ( )    intintintint1 −=−−=−=− cccc llbdlbdlcl

( )  .00 =bd  Thus, for a fuzzy co-locally closed set ,

 ( )  ( ) 01int =−−−−− cllcllclll cccc  
and hence  is a fuzzy 

co-locally resolvable set in ( )., TX  
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Proposition 3.4. If  is a fuzzy co-locally resolvable set in a fuzzy 

topological space ( ),, TX
 
then for each fuzzy co-locally closed set  in ( ),, TX

( )  ( ),11int −−−− clll cc  
in ( )., TX  

Proof. Let  be a fuzzy co-locally resolvable set in ( )., TX
 
Then, by 

proposition 3.1, for each fuzzy co-locally closed set  in ( ) clllTX cc −− int,,

( )  ,01 =−
 

in ( )., TX
 

But ( )  −−−− ccc lll int1int

( ) ,1 −cl
 

implies that ( )  .01int =−−cl  Since

( )  ( ) ( )( ) ( ) intint,1intint1int −−−−−=−− ccccc lllll

( )( ) 01 =−
 
Then, ( )( )  ( )−−−− int11int cc ll

 
and hence, for 

each fuzzy co-locally closed set  in ( ) ( )  ( ),11int,, −−−− clllTX cc

in ( )., TX  

Proposition 3.5. If  is a fuzzy open and fuzzy co-locally dense set in a 

fuzzy topological space ( ),, TX
 
then ( )−1

 
is a fuzzy co-locally resolvable set 

in ( )., TX  

Proof. Let  be a fuzzy co-locally open and fuzzy co-locally dense set in 

( )., TX
 
Since  is fuzzy co-locally open in ( ) ( )−1,, TX  is fuzzy co-locally 

closed in ( )., TX
 

Also, since  is fuzzy co-locally dense in ( ),, TX

( ) .1=− cllc  
Then, ( )  ( ) .01111int =−=−−=−− clll cc  Hence ( )−1

is a fuzzy co-locally closed set with ( ) ,01int =−−cl  
in ( )., TX

 
Then, by 

proposition 3.3, ( )−1  is a fuzzy co-locally resolvable set in ( )., TX  

Proposition 3.6. If ,
 
for each fuzzy co-locally closed set  with

( ) 0int =−cl  
in a fuzzy topological space ( ),, TX

 
then  is a fuzzy co-locally 

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

Proof. Let  be a fuzzy set defined on X and  is a fuzzy co-locally closed 

set such that ( ) 0int =−cl  
in ( )., TX

 
Then, by proposition 3.3,  is a fuzzy 

co-locally resolvable set in ( )., TX
 
Since ( ) ( )−− intint, cc ll

 
and 

( ) ,0int =−cl  
implies that ( ) 0int =−cl  

and hence  is not a fuzzy co-

locally open set in ( )., TX  
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Proposition 3.7. If  is a fuzzy set in a fuzzy topological space ( )TX,
 
in 

which fuzzy co-locally open sets are fuzzy co-locally dense sets, then  is a 

fuzzy co-locally resolvable set in ( )., TX  

Proof. Let  be a non-zero fuzzy set in ( )., TX  If  is a non-zero fuzzy co-

locally closed set in ( ),, TX
 
then −1

 
is a fuzzy co-locally open set in ( )TX,

and by hypothesis, ( ) ,11 =−− cllc  in ( )., TX
 

Now  ( )−− int1 cl

( ) ,11 =−−= cllc  
implies that ( ) ,0int =−cl  in ( )., TX

 
Then, by 

proposition 3.  is a fuzzy co-locally resolvable set in ( )., TX  

Proposition 3.8. If  is a fuzzy set in a fuzzy topological space ( )TX,
 
in 

which ( )  ,0int =− bdlc  
then  is a fuzzy co-locally resolvable set in ( )., TX  

Proof. Let  be a non-zero fuzzy set defined on X in ( )., TX
 

By 

hypothesis, ( )  ,0int =− lbdlc  in ( )., TX
 
Now, for a fuzzy co-locally closed 

set  in ( ),, TX
 
as in the proof of proposition 3.1,  ( )−−− cllclll ccc int

 ( ) ( )      0int0intint1 ==−−−− cccc llbdlcll
 

and 

thus, for a fuzzy co-locally closed set  in ( )  ( )−−− cllclllTX ccc int,,
 

 ( ) ,01 =−− cllc  implies that  is a fuzzy co-locally resolvable set in 

( )., TX  

Proposition 3.9. If  is a fuzzy co-locally irresolvable set in a fuzzy 

topological space ( ),, TX
 
then ( )bd

 
is a fuzzy co-locally somewhere dense set 

in ( )., TX  

Proof. Let  be a fuzzy co-locally irresolvable set in ( )., TX
 
Then, for a 

fuzzy co-locally closed set  in ( )  ( ) −−−− cccc lcllclllTX int,,

( )  ,01 −cl
 

in ( )., TX
 

Now  ( ) −−−− cccc lcllclll int

( )   ( ) ( )  ( ) −−−−−−−− cccccc lcllcllcllclllcl 1int1

( )  ( )   ( )  clllcllcllclllcl cccccc −−=−−−−−= int1int

 ( ) ( )   ( ).int1 −−=−−− bdclllcllcll cccc  
Thus, −− cc ll int

( )    ,01 −− cllcl c  
implies that ( )  ,0int −− bdclll cc  in 

( )., TX
 
Thus, ( )bd

 
is a fuzzy co-locally somewhere dense in ( )., TX  
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Proposition 3.10. If  is a fuzzy co-locally irresolvable set in a fuzzy 

topological space ( ),, TX
 
then  and −1  are fuzzy co-locally somewhere 

dense sets in ( )., TX  

Proof. Let  be a fuzzy co-locally irresolvable set in ( )., TX
 
Then, for a 

fuzzy co-locally closed set  in ( )  ( ) −−−− cccc lcllclllTX int,,

( )  ,01 −cl
 

in ( )., TX
 

Now  ( ) −−−− cccc lcllclll int

 ( )  ( ) ( )  ( ) −−−−−−−− cccccc lcllcllcllclllcl 1int1

( )  ( )   ( )   ccccccc lclllcllcllclllcl −−=−−−−−= int1int

( ) ( )   ( ) ( )−−−−−−−−− 1int1 cllcllcllclllcllcl cccccc

( )  ( ) ( )  ( ) −−−−−−=− clllcllclllcll cccccc int1int

( ) ( ).int1int −−−− ccc lclll
 

Thus  ( ) −−−− cccc lcllclll int

( )  ,01 −cl
 

implies that  ( )  clllclll cccc −−−− intint

( )  ( ) ,0int1 −− cl  in ( )TX ,  and thus ( ) −−− ccc lclll ,0int

( ) 01int −− cllc  and ( ) .0int −cl  
Hence  and −1  are fuzzy co-

locally somewhere dense sets in ( )., TX  

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

irresolvable set in a fuzzy topological space ( ),, TX
 
then  is not a fuzzy co-

locally dense set in ( )., TX  

Proof. Let  be a fuzzy co-locally open set in ( )., TX
 
By hypothesis,  is a 

fuzzy co-locally irresolvable set in ( )., TX
 
Then, by proposition 3.10, −1  is 

a fuzzy co-locally somewhere dense set in ( )TX ,
 

and then −− cc ll int

( ) ,01 −cl
 

in ( )., TX
 

Now ( ) ( ( )−−−=−−− int11int cccc lcllclll

( )−−= cllc1
 
and then ( ) .01 −− cllc  

This implies that ( ) ,1− cllc  in 

( )., TX
 
Hence  is not a fuzzy co-locally dense set in ( )., TX  

Proposition 3.12. If  is a fuzzy co-locally closed set in a fuzzy 

topological space ( )TX ,
 
in which fuzzy co-locally open sets are fuzzy co-

locally irresolvable sets, then ( ) ,0int −cl  
in ( )., TX  

Proof. Let  be a fuzzy co-locally closed set in ( )., TX
 
Then, −1  is a 

fuzzy co-locally open set in ( )., TX
 

Then, by proposition 3.11, 

( ) ,11 −− cllc  
and thus  ( ) ,1int1 −− cl  in ( )., TX

 
Hence
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( ) ,0int −cl  
in ( )., TX  

Proposition 3.13. If  is a fuzzy set defined on X in a fuzzy topological 

space ( )TX ,
 

in which fuzzy co-locally open sets are fuzzy co-locally 

irresolvable sets, then −1  is a fuzzy co-locally  somewhere dense set in

( )., TX  

Proof. Let  be a fuzzy set defined on X in ( )., TX
 
If ( )− intcl  

is a non -

zero fuzzy co-locally open set in ( ),, TX
 
then by hypothesis, ( )− intcl  

is a 

fuzzy co-locally irresolvable set in ( )., TX
 

By proposition 3.11,

 ( ) ,1int −− cc lcll
 

in ( )., TX  This implies that 

  ( ) 0int1 −−− cc lcll  and thus ( ) ,01int −−− clll cc  
in ( )., TX

Hence −1  is a fuzzy co-locally somewhere dense set in ( )., TX  

Proposition 3.14. If  is a fuzzy co-locally closed set in a fuzzy 

topological space ( )TX ,
 
in which fuzzy co-locally open sets are fuzzy co-

locally irresolvable sets, then  is a fuzzy co-locally somewhere dense set in

( )., TX  

Proof. Let  be a fuzzy co-locally closed set in ( )TX ,
 
in which fuzzy co-

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

3.12, ( ) ,0int −cl  
in ( )., TX

 
Now ( ) ( ) ,0intint −=−− ccc lclll

 
in 

( )., TX
 
Hence,  is a fuzzy co-locally somewhere dense set in ( )., TX  

Proposition 3.15. If  is a fuzzy co-locally closed set in a fuzzy 

topological space ( )TX ,
 
in which fuzzy co-locally open sets are fuzzy co-

locally irresolvable sets, and if ,
 
then  is a fuzzy co-locally somewhere 

dense set in ( )., TX  

Proof. Let  be a fuzzy co-locally closed set in ( )TX ,  in which fuzzy co-

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

3.14,  is a fuzzy co-locally somewhere dense set in ( )TX ,
 

and thus

( ) .0int − clll cc  
Now 

 
implies that ( ) cccc llclll intint −−−

( ).− cl
 
Then ( ) .0int −− clll cc  

Hence  is a fuzzy co-locally somewhere 

dense set in ( )., TX  
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