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Abstract 

A collection of new sets called intuitionistic fine generalized locally closed sets and a 

collection of new functions namely intuitionistic fine generalised locally continuous maps and 

intuitionistic fine generalized locally irresolute maps are introduced in intuitionistic fine 

topological space. Further few of their properties are discussed. Also the properties of 

intuitionistic fine generalized locally closed sets and functions in intuitionistic fine topological 

spaces are illustrated. 

1. Introduction 

Fundamental idea of intuitionistic sets, intuitionistic fuzzy sets and ITS 

were brought forth and developed by D. Coker [3] [4]. P. L. Powar et al. [10] 

introduced fine sets, that forms the fine topological space. The authors [11] 

[12] introduced intuitionistic fine space and intuitionistic fine g-closed set. M 

Gansterand et al. [7] introduced notions of locally closed sets in ITS and 

generalized locally closed sets in intuitionistic fuzzy topological spaces were 
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introduced and their properties were discussed by K. Balachandran [2]. 

Different types of generalised locally closed sets namely -weakly generalised 

locally closed sets by R. K Moorthy [9], feebly generalized locally closed sets 

in bi-topological spaces by S. V. Vani [13], regular generalized locally closed 

sets by I. Arokiarani [1] were investigated and studied. Authors in their 

papers [7] [2] [1] introduced the concept of LC-continuous functions, GLC-

continuous functions in different spaces. 

This article introduces intuitionistic fine generalized locally closed sets in 

intuitionistic fine topological spaces briefly  GLCSIGLCSIGLCSI fff ,,  

and illustrates their properties. Further intuitionistic fine generalised locally 

continuous and irresolute functions, briefly GLI f  continuous, GLI f  

continuous, GLI f  continuous, GLI f  irresolute, GLI f  irresolute, GLI f  

irresolute are introduced and their behaviors are investigated. 

2. Preliminaries 

Definition 2.1[3]. Suppose X is a non empty set, an intuitionistic set (IS) 

C is an object of the form ,,, 21 CCXC   where 1C  and 2C  are subsets of X 

satisfying 121 CCC   is said to be the set of members of C, while 2C  is 

said to be set of non-members of C. 

Definition 2.2[4]. An intuitionistic topology (IT) on a non empty set X is 

a family  of IS’s in X satisfying below: 

(1) ,X   belongs to . 

(2) 21 CC   for every ., 21 CC  

(3) jC  for any family   .:  KjC j  

 ,X  is known as an intuitionistic topological space (ITS) and IS  is 

called an intuitionistic open set   .XIOS   Intuitionistic closed set (ICS) is 

complement of IOS. 

Definition 2.3[3]. Suppose  ,X  is an ITS, let 21,, CCXC   an IS in 

X. The definitions of Interior and closure of C are. 
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   JJCIcl :  is an ICS in ., JCX   

   JJCI :int   is an ICS in ., JCX   

Definition 2.4[10]. Suppose  ,X  is a TS, we define    sayC     

   ,:   CZXZ   for C  and XC ,  for some ,K  where 

K is the index set}. We define    .,  Xf  Collection, f  of subsets of X 

is said to be fine collection of subsets of X and  fX ,,  is called the fine 

space X generated by  on X. A subset U of a fine space X is said to be fine 

open sets if .fU   Fine closed sets denoted by c
fF  are complements of fine 

open sets. 

Definition 2.5[11]. Suppose  ,X  is an ITS, we define    sayC   ˆ  

   : ,Z X Z C       for C  and ,C X    for some K  where K 

is the index set}. We define    ˆ ˆ, .f X      Collection, f̂  of subsets of X is 

called an intuitionistic fine collection of subsets of X and  fX  ˆ,,  is called 

an intuitionistic fine space TSI f  generated by  on X. A subset U of an TSI f  

on X is said to be intuitionistic fine open sets if .ˆ fU   Intuitionistic fine 

closed sets  TSI f  are complements of intuitionistic fine open sets  .OSI f   

Remark 2.6[11]. 

(1) Let  fX  ˆ,,  be a TSI f  then the arbitrary union of OSI f  in X is 

OSI f  in X. 

(2) Let  fX  ˆ,,  be a TSI f  then intersection of two union of OSI f  in X 

need not be OSI f  in X. 

Example 2.7. Suppose  rqpX ,,  and  1 2, , ,X C C    where 

   qprXC ,,,1   and     .,,1 prXC   

Let 1CC   and .2C  

      ,,,ˆ   pXC  
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           pXrXqX ,,,,,,,,   

           qpXrXqX ,,,,,,,,   

           pqXprXrqX ,,,,,,,,  

           ,,,,,,,,, qpXrpXqrX  

           qpXrpXrqX ,,,,,,,,,,,   

        ,,,,,,,, rpqXrpX   

       prqXqprX ,,,,,,,  

            .,,,,,,,,,, XrqpXqrpX  

   ˆ ˆ, .f X      

Hence      ,,,,,ˆ  pXXOSI ff   

           pXrXqX ,,,,,,,,   

           qpXrXqX ,,,,,,,,   

           pqXprXrqX ,,,,,,,,  

           ,,,,,,,,, qpXrpXqrX  

           qpXrpXrqX ,,,,,,,,,,,   

        ,,,,,,,, rpqXrpX   

       prqXqprX ,,,,,,,  

            .,,,,,,,,,, XrqpXqrpX  

Let    rqXA ,,  and    qrXB ,,  

   rqXBA ,,,   which is not in .OSI f  

Definition 2.8[11]. Suppose  fX  ˆ,,  is an ,TSI f  let 21,, CCXC   is 

an SI f  in X. An intuitionistic fine closure and intuitionistic fine interior of C 

are: 
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   JJCclI f :  is an CSI f  in JCX ,  

   JJCI f :int   is an OSI f  in JCX ,  

Definition 2.9[12]. In  ,ˆ,, fX   an intuitionistic fine set  CSI f  of X is 

called an intuitionistic fine g-closed set in an intuitionistic fine topological 

space  TSI f  if   wCclI f   whenever wC   and w is intuitionistic fine 

open set denoted by gI f -closed  .GCSI f   

Complement of GCSI f  is gI f -open set  .GOSI f  

Definition 2.10[12]. Let  fX  ˆ,,  be an .TSI f   

(i) For every ,XC   the space union of all CGOSI f   is called an gI f -

interior of C denoted as  .Ci
fI
  (ii) For every ,XC   the space intersection of 

all GCSI f  containing C is called gI f -closure of C denoted as  .Ccl
fI
   

3. Intuitionistic Fine Generalized Locally Closed Sets 

Definition 3.1. Suppose  fX  ˆ,,  is an .TSI f  A subset C in X is called 

intuitionistic fine generalised locally closed set  ,GLCSI f  if ,NMC   

where M is GOSI f  in  fX  ˆ,,  and N is GCSI f  in  .ˆ,, fX   Notation for 

collection of intuitionistic fine generalised locally closed set in X is 

 .XGLCSI f   

Remark 3.2. Every GCSI f  (resp., GOSI f  is .GLCSI f   

Definition 3.3. Suppose C is any subset of an  ,, XGLCSICTSXI ff
  

if  an intuitionistic fine g-open set M and an intuitionistic fine closed set N of 

 ,ˆ,, fX   such that .NMC    

Definition 3.4. Suppose C is any subset of an ,TSXI f  

 ,XGLCSIC f
  if  an intuitionistic fine open set M and an NGLCSI f  

of  ,ˆ,, fX   such that .NMC   
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Remark 3.5. Every GCSI f  is CSI f  in TSI f  [12] therefore 

GLCSIGLCSI ff ,  and GLCSI f  coincides. 

Example 3.6. Suppose  tsrX ,,  and  , ,X A    where 

    .,, trXA    

     ˆ , , , , ,f X X r     

           rXtXsX ,,,,,,,,   

           srXtXsX ,,,,,,,,   

           rsXrtXtsX ,,,,,,,,  

           ,,,,,,,,, srXtrXstX  

           tsXtrXtsX ,,,,,,,,,,,   

            ,,,,,,,,,,,, trsXtsrXtrX   

       strXrtsX ,,,,,,,  

        .,,,,,, XtsrX  

     ˆ , , , , ,f X X r     

           srXtXsX ,,,,,,,,   

           rXtXsX ,,,,,,,,   

           ,,,,,,,,, srXtrXstX  

           rsXrtXtsX ,,,,,,,,  

            ,,,,,,,,,,, tsXtrXtsX  

            ,,,,,,,,,,,, strXrtsXtrX   

       trsXtsrX ,,,,,,,  

        .,,,,,, XsrtX  

 .XPGLCSIGLCSIGLCSI fff    
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Theorem 3.7. Suppose C is any subset of an .XTSI f  If 

 XGLCSIC f
  or  ,XGLCSIC f

  then C is an .GLCSI f  

Proof. Given C is a subset of X. Assume that  XGLCSIC f
  or 

 .XGLCSIC f
  W.K.T every GCSI f  (resp., GOSI f  is GLCSI f  set. 

Hence C is .GLCSI f   □ 

Theorem 3.8. Suppose C is any subset of an ,XTSI f  below are 

equivalent: 

(1)  ff XGLCSIC   ˆ,  or GLCSI f  or .GLCSI f  

(2)  ,AclIMC f  for some .MGOSI f  

(3)   CCclI f   is .GCSI f  

(4)   CclIXC f  is .GOSI f  

Proof. (1)  (2). Let  .XGLCSIC f
   an intuitionistic fine g-open 

subset N so that .NMC   Since MC   and  ,CclIM f  

 .CclIMC f  Conversely,   .NCclI f   Hence  MNMC   

 .CclI f  This implies  .CclIMC f   

(2)  (1). Suppose  CclIMC f  for some .MGOSI f  Then  CclI f  is 

CSI f  and therefore    .XGLCSICclIMC ff
    

(2)  (3). Suppose  ,CclIMC f  for few .MGOSI f  Hence 

 ,CclIC f  for some GOSI f  Then  .ˆ,, ff XGLCSIC     

This implies M is GOSI f  and .CSI f  Therefore   CCclI f   is .GOSI f   

(3)  (2). Suppose    .CCclIXM f   By (iii), M is GOSI f  in X. 

Then  CclMC   in X holds. 

(3)  (4). Suppose   CCclIR f   be GOSI f  then XRX   
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      .CclIXCCCclI ff    Since RX   is   CclIXCGOSI ff ,   

is .GOSI f  

(4)  (3). Suppose   .CclIXCM f   Since MX   is GOSI f  and 

  CCclIMX f   is .GCSI f   □ 

Theorem 3.9. Suppose C is any subset of an ,XTSISf  below are 

equivalent: 

(1)  .ˆ,, ff XGLCSIC    

(2)  ,CclMC
fI
   for some .GOSI f   

(3)   CCcl
fI   is .GCSI f   

(4)   CclIXC f  is .GOSI f   

Proof. (1)  (2) Given  .ˆ,, ff XGLCSIC   Then  an GOSI f  subset 

M and GCSI f  subset N such that .NMC   Since MC   and 

 .CclC
fI
   .CclMC

fI
   

Conversely, W.K.T  Ccl
fI
  is   NCclGCSI

fIf ,  and hence 

 .CclMNMC
fI
   Hence,  .CclMC

fI
    

(2)  (1) Suppose  ,CclMC
fI
   for few .MGOSI f  W.K.T  Ccl

fI
  is 

 CclGCSI
fIf
,  is GCSI f  and hence    .XGLCSICIMC ff

    

(2)  (3). Let  ,CclMC
fI
   for few .MGOSI f  Then  .XGLCIC f  

This implies M is GOSI f  and  Ccl
fI
  is .GCSI f  Hence,   CCcl

fI   is 

.GCSI f  

(3)  (2) Suppose    .CCclXM
fI    Since (3), M is GOSI f  in X. 

Therefore,  .CclMC
fI
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(3)  (4) Suppose   CCclR
fI    is .GCSI f     CCclXRX

fI    

  .CclXC
fI
   W.K.T RX   is ,GOSI f  hence   CclXC

fI
  is 

.GOSI f   

(4)  (3). Suppose   .CClIXC f  W.K.T MX   is GCSI f  therefore 

  CCclMX
fI    is .GCSI f   □ 

Theorem 3.10. Suppose C is any subset of an ,XTSI f  if GLCSIC f  

or GLCSI f  or  ,XGLCSI f
  then  an HGOSI f  such that 

 .CclIHC f   

Proof. Let  .XGLCSIC f
  Then NHC   where H is GOSI f  and 

N is .GCSI f  Then .HCNHC    Obviously,  .CclIC f  Hence 

 CclIHC f  (1). 

W.K.T   NCclI f   implies  CclIHNHC f   implies 

 CclIHC f  (2). (1) and (2)  .CclHC
fI
   □ 

Theorem 3.11. Suppose D be a subset of  ,ˆ,, fX   if  ,XGLCSIC f
  

then   DDcl
fI   an   DclXDGCSI

fIf
  is an .GOSI f  

Proof. By the definition the proof is clear that   DDcl
fI   is an 

  DclXDGCSI
fIf
  is an .GOSI f  □ 

4. Intuitionistic Fine Generalized Locally  

Continuous Maps 

In the section below different types of maps called intuitionistic fine 

generalised locally continuous maps and intuitionistic generalised locally 

irresolute maps are introduced and few of the properties of them are 

discussed. 
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Definition 4.1. Suppose  fY  ˆ,,  and  fZ  ˆ,,  are two 

.ˆˆ, fffTSI   A map    ff ZYg  ˆ,ˆ,:  is called GLI f -continuous 

(resp., GLI f -continuous, resp., GLI f -continuous), if    XGLCSICg f1  

(resp.,    YGLCSICg f
 1  (resp.,    ,1 YGLCSICg f

   for every 

CSIC f  of Z. 

Definition 4.2. Suppose  fY  ˆ,,  and  fZ  ˆ,,  are two 

.ˆˆ, fffTSI   A map    ff ZYg  ˆ,ˆ,:  is called GLI f -irresolute (resp., 

GLI f -irresolute, resp., GLI f -irresolute), if    YGLCSICg f1  (resp., 

   YGLCSICg f
 1  resp.,    ,1 YGLCSICg f

   for every CSIC f  of 

Z. 

Theorem 4.3. Suppose  fY  ˆ,,  and  fZ  ˆ,,  are two .TSI f  Let 

   .ˆ,ˆ,: ff ZYg   If g is GLI f  continuous or GLI f  continuous, then it 

is GLI f  continuous. 

Proof. Assume that  fY  ˆ,,  and  fZ  ˆ,,  be two TSI f  and let 

   ff ZYg  ˆ,ˆ,:  be a function. By the definitions of GLI f -continuous 

and GLI f -continuous it is true that g is GLI f -continuous.  □ 

Theorem 4.4. If 11: YXi   is GLI f  continuous and 11: ZYj   is if 

continuous, then 11: ZXji   is GLI f  continuous. 

Proof. Given 11: YXi   is GLI f  continuous and 11: ZYj   is if 

continuous.     11
1 , YNXGLCSINi f   and ., 11

1 ZOYOj   Let 

1ZO  (By def.). Then             NiOjiOjiOji 111111 
  for 

.1YN   From this,         ., 11
11

ZOXGLCSINiOji f    Hence, ji   

is GLI f  continuous.  □ 
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Theorem 4.5. If 11: YXi    is GLI f  irresolute and 11: ZYj   is 

GLI f  continuous, then 11: ZXij   is GLI f  continuous. 

Proof. Given 11: YXi   is GLI f  irresolute and 11: ZYj   is GLI f  

continuous,    ,1
1 XGLCSINi f  for  1YGLCSIN f  and 

   1
1 YGLCSIOj f  for 1ZO   (By def.). Let .1ZO   Then 

            ., 11
1111

ZOXGLCSINiOjiOij f    Hence ij   is 

GLI f  continuous.  □ 

Theorem 4.6. If 11: YXi   is GLI f  irresolute, 11: ZYj   is GLI f  

irresolute, then 11: ZXij   is GLI f  irresolute. 

Proof. By definition and hypothesis we have    1
1 XGLCSINi f  for 

 1YGLCSIN f  and    .1
1 ZGLCSIOj f  Let  ,1ZGLCSIO f  hence 

           NiOjiOjiOij 111111 
  for  .1YGLCSIN f  Hence 

         ., 11
11

ZGLCSIOXGLCSINiOji ff    Therefore ij   is 

GLI f  irresolute.  □ 
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