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Abstract 

In this paper, we introduce and study a new class of generalized regular closed sets called 

wπgr closed sets in topological spaces and investigate some of its basic properties. We analyse 

the relation between wgr closed sets with already existing closed sets. 

1. Introduction 

Topology is one of the important areas in Mathematics. It stands one 

among the most recent in whole of Mathematics. Topology has become an 

important component of applied mathematics and pure mathematics. The 

concept of generalized closed set and generalized open set was first 

introduced by N. Leveni in topological space. Later on N. Palaniappan studies 

the concept of regular generalized closed set in topological space. Zaitsev 

introduced the concept of closed sets in topological space Dontchev. J and 

Noiri. T. introduced the concept of g closed set in topological space. 

Andrijevic D, Levine, Nagaveni, K. Balachandran and Arokiarani Gnanambal 

Mashour. A. S.  et al. and Maki et al.  Janaki C. [1, 12, 15, 4, 8, 14, 13, 10] 

introduced the concepts of semi open sets, generalized closed sets generalized 

pre closed sets pre-regular closed sets pre closed sets and -closed sets, πgα-

closed sets respectively. 
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2. Preliminaries 

Throughout this paper X, Y and Z denote the topological spaces 

    ,,, YX  and  ,Z  respectively on which no separation axioms are 

assumed unless explicitly stated. Let A be the subset of space X. We denote 

the closure of A and interior of A by  ACl  and  Aint  respectively.  

Definition 2.1. A subset A of a topological space X is said to be  

(i) a pre-open if   AclA int  and pre-closed if    AAcl int   

(ii) a semi open if   AclA int  and semi-closed if    AAcl int  

(iii) a regular open if   AclA int  and regular closed if    AclA int  

(iv) a -open if    AclA intint  and -closed if     AAclcl int   

 (v) -open if A is the finite union of regular open sets and the compliment 

of -open is -closed set in X. 

(vi) a semi pre-open set if    AclclA int  and a semi pre closed set if 

    AAcl intint   

(vii) a b-open set if      AclUAclA intint  and its compliment is b-

closed. 

Definition 2.2. A subset A of topological space X is said to be  

(1) a -closed if   UAcl  whenever UA   and  .XSOU   

(2) a generalized closed set if   UAcl   whenever UA   and 

 .XOU   

(3) a regular generalized closed set if(briefly rg-closed set) if    UAcl   

whenever UA   and  .XROU   

(4) a generalized pre regular closed set (briefly gpr-closed set) if 

  UApcl   whenever UA   and  .XOU   

(5) a weakly generalized closed (briefly wg-closed) if    UAcl int  

whenever UA   and  .XOU   
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(6)  a -generalized closed (briefly g-closed set) if   UAcl   whenever 

UA   and  .XoU   

(7) a gα-closed set if   ,UAcl   whenever UA   and  .XOU   

(8) a regular semi open set if there is a regular open set U such that 

 .UclAU   

(9) a rω-closed set if   ,UAcl   whenever UA   and U is regular semi 

open set in X. 

(10) a regular -open in X if there is a regular open set U such that 

 .UclAU   

(11) a regular generalized α-closed set (briefly rg closed set) if 

  , UAcl  whenever UA   and  .XORU   

(12) a regular weakly generalized closed set (briefly rwg closed) if 

   UAcl int  whenever UA   and  .XROU   

(13) a  g-closed set if    UAcl int  whenever UA   and  .XOU    

(14) a gb-closed set if   UAPcl   whenever UA   and  .XOU   

(15) a gp-closed set if   UApcl   whenever UA   and  .XOU   

(16) a gs- closed set if   UAscl   whenever UA   and  .XOU   

(17) a gsp- closed set if   UAspcl   whenever UA   and  .XOU   

(18) a Pr-closed set in X if   UApcl   whenever UA   and U is regular 

semi open in X. 

(19) a rgw-closed set in X if    UAcl int  whenever UA   and U is 

regular semi open in X. 

(20) a generalized regular closed set (briefly g*r- closed set) if   UArcl   

whenever UA  and U is open.  
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3. Basic Properties of wgr Closed Sets 

Definition 3.1. A subset A of X is called wπgr closed set if   UAcl int  

whenever UA   and U is πgr open in X. The complement of wgr-closed set 

is called wπgr-open set in X.  

Theorem 3.2. Every closed set is wgr closed but not conversely. 

Proof. Let A be a closed set and UUA ,  is πgr open, Then 

  ,int UAcl   Whenever UA   and U is πgr open. We know that 

  AA int  then       UAAclAAclAcl  intint  Whenever 

UA   and U is πgr open A  is wπgr closed . 

Example 3.3. Let  ,,,, dcbaX         ,,,,,,,, Xdcadca  

      .,,,,,,,  bbadcbxc  Wgr-closed sets         ,,,,,, badcbX  

          ,,,,,,,,,,,,,, dcbdbacbadbcb   cA   is wπgr closed but not closed 

in X. 

Remark 3.4. The concepts of rg-closed and wπgr closed sets are 

independent. 

Example 3.5. Let  ,,,, dcbaX         ,,,,,,,, Xdcadca  

      ,,,,,,,,  bbadcbxc   Wgr-closed sets         ,,,,,, badcbX  

          ,,,,,,,,,,,,,, dcbdbacbadbcb  rg-closed sets     ,,,, bab  

              .,,,,,,,,,,,,,,,,, Xdcbdbacbadbcbdaca  Hence the set 

 cA   is wπgr closed but not rg closed and the set  caB ,  is rg closed but 

not wπgr closed. 

Remark 3.6. Every regular closed set is wπgr closed. 

Example 3.7. Let  ,,,, dcbaX         ,,,,,,,, Xdcadca  

      ,,,,,,,,  bbadcbxc  regular open sets     ,,,,,  dcaX  regular 

closed sets       ,,,,,,,, Xbbadcb  wgr-closed sets       ,,,, dcbX  

            .,,,,,,,,,,,,,,, dcbdbacbadbcbba  

Remark 3.8. The concept of gr-closed set and wgr-closed set are 

independent and are shown in the following examples. 
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Example 3.9. Let  ,,,, dcbaX         ,,,,,,,, Xdcadca  

      ,,,,,,,,  bbadcbxc  gr-closed sets           ,,,,,,,,,,, cbadbcbbab  

    .,,,,,, Xdcbdba  wgr-closed sets             ,,,,,,,,,, dbcbbadcbX  

 ,,, cba     .,,,,,, dcbdba  Let  .cA   The set A is wπgr-closed but not 

πgr-closed in X. 

Example 3.10. Let  ,,,, dcbaX         ,,,,,, Xbaba   

      ,,,,,,,,,,  dcdcadcbxc  gr-closed sets       ,,,,, cadc  

                ,,,,,,,,,,,,,,,,,,,,, Xdcadbadcbcbadcdbcbda  wgr-closed 

sets            .,,,,,,,,,,,  dcbdcadcdcX  Let  ., caA   The set A is gr-

closed but not wπgr-closed in X. 

Theorem 3.15. Every -closed set is wgr closed  but not conversely. 

Example 3.11. Let         ,,,,,,,,,,,, XdcadcadcbaX   

      ,,,,,,,,  bbadcbxc  wgr-closed sets         ,,,,,, badcbX  

          ,,,,,,,,,,,,, dcbdbacbadbcb  -closed sets     ,,,, bab  

          .,,,,,,,,,,,,, Xdcbdbacbacbdb  Hence the set  c  is wπgr closed 

but not w closed. 

Remark 3.12. Every wgr closed set is wg closed set but not conversely. 

Example 3.13. Let  ,,,, dcbaX         ,,,,,, Xbaba   

      ,,,,,,,,,,  dcdcadcbxc  wgr-closed sets       ,,,,, dcdcX  

    ,,,,,,, dcbdca  wg-closed sets           ,,,,,,,,,,, dcbdcadcdcX  

              ,,,,,,,,,,,,,,,,,, dcadbacbadbcbdaca  Hence the set 

 caA ,  is wg closed but not wπgr closed.  

Remark 3.14. The concept of g closed set and wgr closed are 

independent and is shown in the following examples. 

Example 3.15. Let         ,,,,,,,,,,,, XdcadcadcbaX   

      ,,,,,,,,  bbadcbxc  wgr-closed sets         ,,,,,, badcbX  

          ,,,,,,,,,,,,, dcbdbacbadbcb  g-closed sets     ,,,, bab  

          .,,,,,,,,,,,,, Xdcbdbacbadbcb  Let  .cA   The A is wgr-closed 

but not g-closed. 
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Example 3.16. Let  ,,,, dcbaX         ,,,,,, Xbaba   

      ,,,,,,,,,,  dcdcadcbxc  g-closed sets       ,,,,, cadc  

                ,,,,,,,,,,,,,,,,,,,,, Xdcadbadcbcbadcdbcbda  wgr-closed 

sets           .,,,,,,,,,,,  dcbdcadcdcX  Let  ., caA   The set A is g-

closed but not wπgr-closed in X. 

Remark 3.17. Every g  closed sets are wπgr closed. 

Example 3.18. Let  ,,,, dcbaX             ,,,,,,,, cbbacba  

             ,,,,,,,,,,,,,,,,,, dbdcdbadcadcbxXcba c       ,,, dda  wgr-

closed sets            ,,,,,,,,,,, dcadcdbdadX       gdcbdba ,,,,,, -

closed sets           ,,,,,,,,,,, dcadcdbdadX      .,,,,,, dcbdba   

Remark 3.19. The concepts of gp closed sets and wgr closed are 

independent. 

Example 3.20. Let  ,,,, dcbaX         ,,,,,,,, Xdcadca  

      ,,,,,,,,  bbadcbxc  wgr-closed sets         ,,,,,, badcbX  

          ,,,,,,,,,,,,, dcbdbacbadbcb  gp-closed sets       ,,,, dcb  

            .,,,,,,,,,,,,,,, Xdcbdbacbadbcbba   

Theorem 3.21. Every wgr closed set is rwg closed but not conversely. 

Proof. Let A be wπgr closed set and UA   and U is regular open .Then 

  UAcl int  Whenever UA   and U is regular open A  is rwg closed. 

Remark 3.22. The converse of the above theorem need not be true. 

Example 3.23. Let  ,,,, dcbaX         ,,,,,,,, Xdcadca  

      ,,,,,,,,  bbadcbxc  wgr-closed sets         ,,,,,, badcbX  

          ,,,,,,,,,,,,, dcbdbacbadbcb  rwg-closed sets     ,,,, bab  

          .,,,,,,,,,,,,, Xdcbdbacbadbcb   

Remark 3.24. The concepts of the sets gR  closed and wπgr closed sets 

are independent. 
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Example 3.25.           ,,,,,,,,,,,,, XdcadcdadcbaX   

          ,,,,,,,,,,,,,  cbacbcbadcbxc  wgr–closed sets      ,,, cb  

            Xdbadcbcbadccbca ,,,,,,,,,,,,,,,  gR -closed sets   ,,, cb  

            .,,,,,,,,,,,,,, Xdbadcbcbabacac   

Let  bA   and  ., baB   Here the set A is wπgr-closed but not gR -

closed. 

Remark 3.26. The concepts of wπgr and g are independent. 

Example 3.27. Let         ,,,,,,,,,, XbabadcbaX    

      ,,,,,,,,,,  dcdcadcbxc  g-closed sets       ,,,,, cadc  

                ,,,,,,,,,,,,,,,,,,,,, Xdcadbadcbcbadcdbcbda  wgr-closed 

sets           .,,,,,,,,,,,  dcbdcadcdcX  Let  ., caA    The set A is 

g-closed but not wπgr-closed in X. 

Example 3.28. Let  ,,,, dcbaX         ,,,,,,,, Xdcadca  

      ,,,,,,,,  bbadcbxc  wgr-closed sets         ,,,,,, badcbX  

          ,,,,,,,,,,,,, dcbdbacbadbcb  g-closed sets     ,,,, bab  

          .,,,,,,,,,,,,, Xdcbdbacbadbcb  The set  c  is wπgr closed but not 

g-closed. 

Remark 3.29. The concepts of g closed and wgr closed are independent. 

Example 3.30. Let  ,,,, dcbaX         ,,,,,, Xbaba  

      ,,,,,,,,,,  dcdcadcbxc  g-closed sets         ,,,,,,, cbcadc  

            ,,,,,,,,,,,,,,,,, Xdcadbadcbcbadcdb  wgr-closed sets 

          .,,,,,,,,,,,  dcbdcadcdcX  Let  ., caA   The set A is g-closed 

but not wπgr-closed in X. 

Example 3.31. Let           cXdcadcadcbaX ,,,,,,,,,,,,   

      ,,,,,,,, bbadcbx  wgr-closed sets           ,,,,,,,, cbbadcbX  

        ,,,,,,,,,,,, dcbdbacbadb  g-closed sets       ,,,,,, cbbab  

        .,,,,,,,,,,, Xdcbdbacbadb   
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The set  c  is wπgr closed but not g closed. 

Remark 3.32. The above relations are diagrammatically represented as 

follows: 

 

4. Conclusion 

The concept of new closed set namely wgr closed set is introduced and 

studied. The relationship of wgr closed sets using existing closed set is 

established. Finally, some of its fundamental properties are studied. Hence 

we can conclude that the defined set forms a topology which results this work 

may be entered widely. 
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