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Abstract 

This paper focused on various results obtained from  g -continuous functions in 

topological spaces.  g -closed maps and  g -open maps is introduced in this paper using 

 g -closed set and  g -open set. This study includes some properties of  g -closed maps 

and  g -open maps along with its results. 

1. Introduction 

In 1963, N. Levin introduced semi open sets and semi continuity in 

topological space [8]. In 1991, a week form of continuous function called 

generalized continuous maps was introduced and studied by K. 

Balachandran, Sundaram and H. Maki [1]. Y. Gnanambal and K. 

Balachandran [7] introduced gpr-continuous function and studied some of its 

properties in the topological spaces. M. Vigneshwaran and R. Devi [10] 

studied by introducing g -continuous function. A. Singaravelan [9] 

introduced  g -continuous function in the topological space. 

In this paper, discussed characteristic of  g -continuous functions in 
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topological space and newly introduced and studied about  g -closed (  g  

-open) maps in topological spaces and some of its results.  

2. Preliminaries 

Let us recall the following definitions, which are useful in the sequel.  

Definition 2.1. A subset A of a topological space  ,X  is called  

(i) a generalized -closed set (briefly g -closed) [5] if   UAcl   

whenever UA   and U is  -open in  ., X  

(ii) a gpr-closed [6] set if   UApcl   whenever UA   and U is open in 

 ., X  

(iii) a g -closed set [10] if   UAcl   whenever UA   and U is       

g -open in  ., X  

(iv) a  g -closed set [11] if   UAcl   whenever UA   and U is    

g -open in  ., X  

Definition 2.2. A function     ,,: YXf  is called  

(i) a g-continuous[1] if  Vf 1  is a g-closed set of  ,X  for every closed 

set V of  ., Y  

(ii) a gpr-continuous [7] if  Vf 1  is a gpr-closed set of  ,X  for every 

closed set V of  ., Y  

(iii) a g -continuous [10] if  Vf 1  is a g -closed set of  ,X  for 

every closed set V of  ., Y  

(iv) a  g -continuous [9] if  Vf 1  is a  g -closed set of  ,X  for 

every closed set V of  ., Y  

(v) a  g -irresolute [9] if  Vf 1  is a  g -closed set of  ,X  for every 

 g -closed set V of  ., Y  
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3. Characteristics of  g -Continuous Functions 

Definition 3.01. Let D be a subset of a space  ., Z  

(i) The set  FFDZF ,;   is  g -closed} is called the  g -closure 

of D and is denoted by  .Dclg   

(ii) The set  FDFXF ,;   is  g -open} is called the              

 g -interior of D and is denoted by  .int- Dg  

Theorem 3.02. Let     ,,: WZh  be a function. Then the following 

conditions are equivalent. 

(i) h is  g -continuous 

(ii) The inverse image of every open set in  ,W  is  g -open in  ., Z    

Proof. (i) → (ii) Let G is open subset of  ., W  Then  GW    is closed in 

 ., W  Since h is  g -continuous,    GhZGWh 11    is  g -closed 

in  ., Z  Hence  Gh 1  is  g -open in  ., Z  

(ii) → (i) Let V be a closed subset of  ,, W  then  VW   is open in 

 ,W  hence by hypothesis (ii)    VhZVWh 11    is  g -open in 

 ,, Z  hence  Vh 1  is  g -closed in  ., Z  Therefore, h is                  

 g -continuous. 

Theorem 3.03. Let     ,,: WZh  be a function. Then the following 

conditions are equivalent. 

(1) For all Zz   and every open set M containing  zh  there exists a 

 g -open set N containing z such that   .MNh   

(2)      DhClDClgh   for every subset D of  ., Z  

Proof. (1) → (2) Let   DClghz    then there exists a 

 DClgt    such that  .thz   We claim that   DhClz   and let N be 
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any open neighborhood of z. Since  DClgt    there exists an  g  open 

set M such that Mt   and .DM   Therefore     .DhClthz   

Hence      .DhClDClgh   

(2) → (1) Let Zt   and N be any open set containing  .th  Let 

 ,1 NWhD    since          DClgNWDhClDClgh   ,  

  .1 DNWh    Hence   .DDClg   Since   Nth   implies 

 Nht 1  implies Dt   implies  .DClgt    Thus there exists an 

open set M containing t such that DM   implies     .DhMh   

Therefore   .NMh   

Theorem 3.04. If     ,,: ZWh  is continuous function, then 

     ShClSClgh   for every subset S of  ., W  

Proof. Given   ,1 ShhS   we have    ShClhS 1  now   AhCl  is 

closed set in  ,Z  and hence    ShClh 1  is a  g -closed set containing 

S. Consequently      ,1 AhClhSClg    therefore     SClgh  

      ShClShClh 1  implies      .AhClSClgh   

Theorem 3.05. Let     ,,: ZWh  be a function from a topological 

space  ,W  into topological space  ,, Z  then the following conditions are 

equivalent  

(1) For every subset G of        .,, GhClGClghW    

(2) For each subset Q of     ., 1 QClhGClgY    

Proof. (1) → (2) Suppose that (1) holds and let Q be any subset of  ,, Z  

replacing G by  Qh 1  we get from (2)        .1 QhClQhhClgh    

Hence     .1 QClhGClg    

(2) → (1) Suppose that (ii) holds. Let  ,GhQ   where G is a subset of 

 ., W  then we get from (ii)         GhhClgGClg 1  
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   .1 ghClh  Therefore      .GClGClgh   

Theorem 3.06. Let     ,,: ZWh  be a  g -continuous map and let 

J be a  g -closed subset of  ., W  Then the restriction 

    ,,: ZJh JJ  is also  g -continuous. 

Proof. Let N be any closed set in  ., Z  Since f is  g -continuous, 

 Nh 1  is  g -closed in  ., W  Let   ,1
1 MMNh    then 1M  is  g -

closed in  ,W  by (if G is an  g -closed set and N is closed set. Hence 

NG   is an  g -closed set). Since       ,1
11

JJNhNhJ     we need 

to show that 1J  is  g -closed in  ., JJ   Let U be any  g -open set of 

 ., JJ   Such that .1 UJ   Since U is  g -open set of   JKUJ J  ,,   

for some  g -open set in  ,W  by (if  ,OWOgG    then OWLG   

for some  ,WOgL    where  ,W  is a topological space and OW  is a 

sub space of  ., W  Now JKJ 1  and so .1 KJ   Since 1J  is          

 g -closed in  ., W    ,1 KJCl   we have     JJClJClJ 111   

UJK    and therefore 1J  is  g -closed in  JJ ,  and hence Jh  is 

 g -continuous.  

4.  g -Closed Maps and  g -Open Maps in Topological Space 

Definition 4.01. A map     ,,: ZWk  is said to be  g -closed if 

the image of every closed set in     gW ,, -closed in  ., Z  

Definition 4.02. A map     ,,: ZWk  is said to be  g -open if the 

image of every open set in     gW ,, -open in  ., Z  

Theorem 4.03. Every closed map is a  g -closed map. 

Proof. Let     ,,: ZWk  be closed map and N be a closed set in 
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 ,, W  then  Nk  is closed, every closed set is  g -closed hence   

gNk -

closed in  ,, Z  thus k is  g -closed. The reverse implication of the above 

theorem need not be true from the following example.  

Example 4.04. Let   ZnmlW  ,,  with topologies 

   nmlW ,,,,   and     ,,,,, mlmZ   define     ,,: ZWk  

by       .,, nnkmmkllk   

 g -closed sets are      .,,,,,, nmnlnW   Then k is  g -closed map 

but not closed as the image of the closed set  nm,  in  ,W  is  nm,  is not 

closed set in  ., Z  

Theorem 4.05. A map     ,,: ZWk  is  g -closed map ⟺ for 

each subset G of  ,Z  and for each open set P containing  Gk 1  there is a 

 g -open set Q of  ,Z  such that QG   and   .1 PQk   

Proof. Suppose k is  g -closed. Let G be a subset of  ,Z  and P be an 

open set of W such that   PGk 1  then  PWkZQ   is a  g -open 

set containing G such that   .1 PGk   Conversely, suppose that L is a 

closed of W. Then    LWLkZk 1  and LW   is open by hypothesis, 

there is a  g -open set Q of  ,Z  such that   QLkZ   and 

  .1 LWQk   Therefore  QkWL 1  hence  kLkQZ   

   QZQkW  1  which implies   .QZLk   Since QZ   is  g -

closed,  Lk  is  g -closed and thus k is  g -closed map. 

Theorem 4.06. A map     ,,: ZWk  is a continuous,  g -closed 

map from a normal space W onto space Z, then Z is normal. 

Proof. Let K and L are disjoint closed sets of Z, then  kk 1  and  lk 1  

are disjoint closed sets of W. Since W is normal there are disjoint open sets U, 

V in W such that   UKk 1  and   .1 VLk   Since  g -closed by 
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previous theorem there are open sets G and H in Z, such that HLGK  ,  

implies   UGk 1  and   ,1 VHf   since VU,  are disjoint  Gint  and 

 Hint  are disjoint open sets. Since G is  g -open, K is closed and 

 ,int, GKGK   similarly  .int HL   

Theorem 4.07. A map     ,,: ZWk  is an open, continuous,  g -

closed surjection where W is regular, then Z is regular. 

Proof. Let U be an open set containing a point of W such that   ,pmk   

since W is regular and k is continuous, there is an open set V, such that 

   .1 VkVClVm   Here      .UVClkVkp   Since k is  g -

closed,   VClk  is  g -closed set contained in the open set U. 

    UVClkCl   and hence      UVkClVkp   and  Vk  is open, 

since k is open. Hence Z is regular. 

Theorem 4.08. A map     ,,: ZWk  is continuous, and  g -

closed and M is a  g -closed set of W, then  Mk  is  g -closed. 

Proof. Let   NMk   where N is an open set of Z. Since k is continuous, 

 Nk 1  is an open set containing M. Hence    NkMCl 1  as M is a  g -

closed set. Since k is  g -closed   MClk  is a  g -closed set contained in 

the open set N, which implies that      NMClkCl  and hence 

   NMkCl   so  Mk  is a  g -closed. 

Theorem 4.09. A map     ,,: ZWk  is continuous, and  g -

closed and V is a  g -closed set of W, then   ,: ZVfV  is continuous 

and  g -closed. 

Proof. Let E be closed set of V, then E is a  g -closed set of Z from the 

above theorem, it follows that    EkEkV   is  g -closed set of Z. Hence 

Vk  is  g -closed also Vk  is continuous. 



A. SINGARAVELAN 

Advances and Applications in Mathematical Sciences, Volume 22, Issue 8, June 2023 

1864 

Theorem 4.10. A map     ,,: ZWk  is  g -closed and 

 BkG 1  for some closed set B of Z, then ZGfG :  is a  g -closed. 

Proof. Let F be a closed set in G, then there is a closed set H in W. Such 

that HGF   then           .BHkGkHkHGkFkG    Since k 

is a  g -closed,  Hk  is  g -closed in   BHkZ ,  is  g -closed in Z. 

Since the intersection of a  g -closed set and a closed set is  g -closed set. 

Hence Gk  is  g -closed. 

Theorem 4.11. Every open map is a  g -open map. 

Proof. Let     ,,: ZWk  be open map and G be a open set in W, 

then  Gk  is open, every open set is  g -closed hence   

gGk -open in Z, 

thus k is  g -open. 

The converse of the above theorem need not be true from the following 

example. 

Example 4.12. Let   ZnmlW  ,,  with topologies   mlW ,,,   

and   ,,,, nlZ   define     ,,: ZWk  by     ,, mmkllk   

  .nnk   

 g -open sets are     .,,,,, mlmlW   Then k is  g -open map 

because the image of  ml,  in W is  ml,   g -open in Z, but not open map 

because the image of  ml,  in W is not in open in Z. 

Theorem 4.13. If     ,,: ZWk  is closed map and 

    ,,: HZj  is  g -closed map, then the composition 

    ,,: HWkj   is  g -closed map. 

Proof. Let M be any closed set in  ., W  Since f is closed map,  Mk  is 

closed set in  ., Z  Since j is  g -closed map,   Nkj  is  g -closed set in 

 ., H  That is     NkjNkj   is  g -closed and hence kj   is  g -

closed map. 
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