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ABSTRACT 

In this paper, we introduce a new class of sets namely (g* )*- closed sets and derived the 

properties of this sets and we introduce (g* )*-continuous maps and (g* )*-irresolute maps. 
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1. INTRODUCTION 

Every topological space can be defined either with the help of axioms for the closed sets or the 

Kutatowiski closure axioms. Levine[10] initiated the study of g-closed sets. Maki. Et.al [13] 

defined  g-closed sets, S.P.Arya and T.Nour [3] defined gs-closed sets in 1990. Dontchev [8] 

and Gnanambal [9] introduced gsp-closed sets and gpr-closed sets respectively.              

M.K.R.S. Veerakumar [18] introduced g*-closed sets in 1991.P.M.Helan [16] introduced g**-

closed sets. Punitha Tharani [19] introduced g*  closed sets in 2017. 

In this paper we introduce and study the concept of (g* )*-closed sets. 

 

2.  PRELIMINARIES 

Throughout this paper (X, ) and (Y, ) represents non-empty topological spaces on which no 

separation axioms are assumed unless otherwise mentioned. For a subset A of a space (X, ), 

cl(A) and int(A) denote the closure and the interior of A respectively. 

Definition 2.1: 

            A subset A of a topological space   (X, ) is called a 

1. semi-open set [11] if A   cl(int(A)) and semi-closed set if int(cl(A))   A. 

2. semi-pre open set [1] if A cl(int(cl(A))) and a semi pre closed if int(cl(int(A)))   A. 

3. pre-open set [14] if A   int(cl(A)) and a pre-closed set if cl(int(A))   A. 

4.  -open set [14] if A  int(cl(int(A))) and α-closed set if cl(int(cl(A)))   A. 

5. a regular-open set [17] if int(cl(A))=A and regular-closed set if A= int(cl(A)). 

Definition 2.2: 

            A subset A of a topological space (X,  ) is said to be a 

1. g-closed set [10] if cl(A) U whenever A  U and U is open in (X,  ). 

2.  g-closed set [13] if  cl(A) U whenever A U and U is open in (X, ). 

3. g -closed set [6] if  cl(A) U whenever A U and U is  -open in (X, ). 

4. gs-closed set [3] if scl(A) U whenever A U and U is open in (X, ). 

5. gp-closed set [12] if pcl(A) U whenever A  U and U is open in (X,  ). 

6. gsp-closed set [8] if spcl(A) U whenever A  U and U is open in (X, ). 

7. gpr-closed set [9] if pcl(A) U whenever A  U and U is regular open in (X,  ). 

8. g*-closed set [18] if cl(A) U whenever A  U and U is g- open in (X,  ). 

9. g**-closed set [16] if cl(A) U whenever A  U and U is g*-open in (X,  ). 

10. wg-closed set [15] if cl(int(A))  U whenever A  U and U is open in (X,  ). 

11. g* -closed set [19] if  cl(A) U whenever A U and U is g*-open in (X,  ). 
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Definition 2.3: 

           A function f: (X, )   (Y, ) is called a 

1. g-continuous [4] if    (V) is a g-closed set of (X, ) for every closed set V of (Y, ). 

2.  g-continuous [5] if    (V) is a  g-closed set of (X, ) for every closed set V of (Y, ). 

3. g -continuous [6] if    (V) is a g -closed set of (X, ) for every closed set V of (Y, ). 

4. gs-continuous [7] if    (V) is a gs-closed set of (X, ) for every closed set V of (Y, ). 

5. gp-continuous [2] if    (V) is a gp-closed set of (X, ) for every closed set V of (Y, ). 

6. gsp-continuous [8] if    (V) is a gsp-closed set of (X, ) for every closed set V of (Y, ). 

7. gpr-continuous [9] if    (V) is a gpr-closed set of (X, ) for every closed set V of (Y, ). 

8. g*-continuous [18] if    (V) is a g*-closed set of (X, ) for every closed set V of (Y, ). 

9. g**-continuous [16] if    (V) is a g**-closed set of (X, ) for every closed set V of 

(Y, ). 

10. wg- continuous [15] if    (V) is a wg-closed set of (X, ) for every closed set V of (Y, ). 

 

3. Basic Properties of (g* )*- closed sets 

We introduce the following definition 

Definition 3.1: 

A subset A of a topological space (X, ) is called (g* )*-closed set if  cl(A)   U 

whenever A   U and U is g*  -open in (X, ). 

Theorem 3.2: 

 Every closed set is (g* )*-closed set. 

Proof: 

 Let A   U and U is g* -open set. Since A is closed cl(A) = A, then cl(A)   U  . We 

know that  cl(A)   cl(A), then  cl (A)   U. Therefore A is (g* )*-closed. 

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

example. 

Example 3.3: 

 Let X = {a, b, c},        X, {a}, {a, b}},     
={   X, {b, c}, {c}}, and (g* )*-closed 

sets of (X, ) are {   X, {b}, {c}, {b, c}}. Here {b} is (g* )*-closed set but not a closed in (X, ). 

Remark 3.4: 

(g* )*-closedness sets is independent of g-closeness sets, g*-closedness sets, g**-

closedness sets as we illustrate by means of the following example. 

Example 3.5: 

 Let X = {a, b, c},        X, {a}, {a, b}},     
= {   X, {b, c}, {c}}, g-closed sets of 

(X, ) are{    X, {c}, {b, c}, {a, c}}, g*-closed sets of (X, ) are{    X, {c}, {b, c}, {a, c}}, g**-

closed sets of (X, ) are{    X, {c}, {b, c}, {a, c}} and (g* )*-closed sets of (X, ) are {   X, 

{b}, {c}, {b, c}}. Then the set A= {b} which is (g* )* closed set in (X, ) but it is not g-closed 

set, g*-closed set and g**-closed set. The set B= {a, c} which is g-closed set, g*-closed set and 

g**-closed set but not (g* )*-closed set. 

Theorem 3.6: 

 Every (g* )*-closed set is  g-closed. 

 Proof: 

 Let A   U and U is open set. Since every open set is g* -open, then U is g* -open. 

Since A is (g* )*-closed then  cl(A)   U. Therefore A is  g-closed. 
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 The converse of the above theorem need not be true as it seen from the following 

example. 

Example 3.7: 

 Let X = {a, b, c},        X, {b}},    
= {   X, {a, c}},  g-closed sets of (X, ) are 

{    X, {a}, {c}, {a, b}, {b, c}, {a, c}} and (g* )*-closed sets of (X, ) are {   X, {a}, {c}, {a, 

c}}. Here {a, b} is  g-closed set but not (g* )*-closed in (X, ). 

Theorem 3.8: 

 Every (g* )*-closed set is g -closed. 

 Proof: 

 Let A   U and U is  -open set. Since every  -open set is g* -open, then U is g* -open. 

Since A is (g* )*-closed then  cl(A)   U. Therefore A is g -closed. 

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

example. 

Example 3.9: 

 Let X = {a, b, c},        X, {a}, {b, c}},     
= {   X, {b, c}, {a}}, g -closed sets of 

(X, ) are{    X, {a}, {a, b}, {b, c}, {a, c}} and (g* )*-closed sets of (X, ) are {   X, {a},      

{a, b}, {b, c}}. Here {a, c} is g -closed set but not (g* )*-closed in (X, ). 

Theorem 3.10: 

 Every (g* )*-closed set is gs-closed. 

 Proof: 

 Let A   U and U is open set. Since every open set is g* -open, then U is g* -open. 

Since A is (g* )*-closed then  cl(A)   U. We know that scl(A)    cl(A), then scl(A)   U. 

Therefore A is gs-closed. 

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

example. 

Example 3.11: 

 Let X = {a, b, c},        X, {c}, {a, c}},     
= {   X, {a, b}, {b}}, gs-closed sets of 

(X, ) are{    X, {a}, {b}, {a, b}, {b, c}} and (g* )*-closed sets of (X, ) are {   X, {a}, {b},  

{a, b}}. Here {b, c} is gs-closed set but not (g* )*-closed in (X, ). 

Theorem 3.12: 

 Every (g* )*-closed set is gp-closed. 

 Proof: 

 Let A   U and U is open set. Since every open set is g* -open, then U is g* -open. 

Since A is (g* )*-closed then  cl(A)   U. We know that pcl(A)    cl(A), then pcl(A)   U. 

Therefore A is gp-closed. 

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

example. 

Example 3.13: 

 Let X = {a, b, c},        X, {b}, {b, c}},     
= {   X, {a, c}, {a}}, gp-closed sets of 

(X, ) are{    X, {a}, {c}, {a, b}, {a, c}} and (g* )*-closed sets of (X, ) are { , X, {a}, {c},   

{a, c}}. Here {a, b} is gp-closed set but not (g* )*-closed in (X, ). 

Theorem 3.14: 

 Every (g* )*-closed set is gpr-closed. 
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Proof: 

 Let A   U and U is regular open set. Since every regular open set is g* -open, then U is 

g* -open. Since A is (g* )*-closed then  cl(A)   U. We know that pcl(A)    cl(A), then 
pcl(A)   U. Therefore A is gpr-closed. 

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

example. 

Example 3.15: 

 Let X = {a, b, c},        X, {c}, {a, c}},     
= {   X, {a, b}, {b}}, gpr-closed sets of 

(X, ) are{    X, {a}, {b}, {c}, {a, b}, {b, c}, {a, c}} and (g* )*-closed sets of (X, ) are {   X, 

{a}, {b}, {a, b}}. Here {a, c} is gpr-closed set but not (g* )*-closed in (X, ). 

Theorem 3.16: 

 Every (g* )*-closed set is gsp-closed. 

 Proof: 

 Let A   U and U is open set. Since every open set is g* -open, then U is g* -open. 

Since A is (g* )*-closed then  cl(A)   U. We know that spcl(A)    cl(A), then spcl(A)   U. 

Therefore A is gsp-closed. 

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

example. 

Example 3.17: 

 Let X = {a, b, c},        X, {a, b}},     
= {   X, {c}}, gsp-closed sets of (X, ) 

are{    X, {a}, {b}, {c}, {b, c}, {a, c}} and (g* )*-closed sets of (X, ) are {   X, {c}, {b, c}, 

{a, c}}. Here {a} is gsp-closed set but not (g* )*-closed in (X, ). 

Theorem 3.18: 

 Every (g* )*-closed set is wg-closed. 

 Proof: 

 Let A   U and U is open set. Since every open set is g* -open, then U is g* -open. 

Since A is (g* )*-closed then  cl(A)   U. We know that cl(int(A))    cl(A), then        
cl(int(A))   U. Therefore A is wg-closed. 

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

example. 

Example 3.19: 

 Let X = {a, b, c},        X, {b}},     
= {   X, {a, c}}, wg-closed sets of (X, ) 

are{    X, {a}, {c}, {a, b}, {b, c}, {a,c}} and (g* )*-closed sets of (X, ) are {   X, {a}, {c},  

{a, c}}. Here {a, b} is wg-closed set but not (g* )*-closed in (X, ). 

 

4. (g* )*- continuous maps 
Definition 4.1: 

          A function f: (X, )   (Y, ) is called (g* )*-continuous if     (V) is a (g* )*-closed set 

of (X, ) for every closed set V of (Y, ). 

Theorem 4.2: 

          Every continuous map is (g* )*-continuous. 

Proof: 

          Let V be a closed set in (Y, ). Since f is continuous, then     (V) is closed in (X, ). Since 

every closed set is (g* )*-closed, then     (V) is (g* )*-closed set in (X, ). 
Therefore f is (g* )*-continuous. 

         The converse of the above theorem need not be true as it seen from the following example. 
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Example 4.3: 

         Let X = Y = {a, b, c},       X, {a}, {b, c}} and   = {  , Y, {b}}. 

Let f: (X, )   (Y, ) defined by f(a) = a, f(b) = c, f(c) = b.   = {Φ, X,{b, c},{a}},   = {Φ, Y,  

{a, c}}, (g* )*-closed sets of (X, ) are {Φ, X, {a}, {a, b}, {b, c}}.Hence f is (g* )*-continuous 

but not continuous, since {a, c} is a closed set of (Y, ) but    ({a, c}) = {a, b} is not closed in 

(X, ). 

Remark4.4: 

          (g* )*-continuous map and g-closed sets, g*-closed sets, g**-closed sets are independent 

concept as we illustrate by means of following example. 

Example 4.5: 

         Let X = Y = {a, b, c},        X, {a}, {a, b}} and   = {  , Y, {b}, {a, c}}. 

Let f: (X, )   (Y, ) be the identity mapping.    = {Φ, X,{b, c},{c}},   ={Φ,Y,{a, c},{b}},       

g-closed sets of (X,  ) are {Φ, X, {c}, {b, c}, {a, c}}, g*-closed sets of (X,  ) are{Φ, X, {c},   

{b, c},{a, c}}, and g**-closed sets of (X,  ) are{Φ,X,{c},{b, c},{a, c}} and (g* )*-closed sets 

of (X, ) are {Φ, X,{b},{c},{b, c}}. 

Then    ({b}) = {b} which is (g* )*-closed set but not g-closed set, g*-closed set g**-closed 

set and    ({a, c}) = {a, c} is g-closed set, g*-closed set and g**-closed set but not (g* )*-

closed set.  

Theorem 4.6: 

          Every (g* )*-continuous map is  g-continuous. 

Proof: 

          Let V be a closed set in (Y, ). Since f is (g* )*-continuous then     (V) is (g* )*-closed 

in (X, ). Since every (g* )*-closed set is  g-closed, then     (V) is  g-closed set in (X, ). 

Therefore f is  g-continuous. 
         The converse of the above theorem need not be true as it seen from the following example. 

Example 4.7: 

         Let X = Y = {a, b, c},        X,{b}} and   = {  ,Y, {b}, {b, c}}. 

Let f: (X, )   (Y, ) defined by f(a) = a, f(b) = c, f(c) = b.    = {Φ, X,{a, c}},    = {Φ,Y,           

{a, c},{a}},  g-closed sets of (X,  ) are{Φ, X,{a},{c},{a, b},{b, c},{c, a}} and (g* )*-closed 

sets of (X, ) are {Φ,X,{a},{c},{a, c}}.Then    ({a, c}) ={a, b} is  g-closed but not (g* )*-

closed. Hence f is  g-continuous but not (g* )*-continuous. 

Theorem 4.8: 

          Every (g* )*-continuous map is g -continuous. 

Proof: 

          Let V be a closed set in (Y, ). Since f is (g* )*-continuous then     (V) is (g* )*-closed 

in (X, ). Since every (g* )*-closed set is g -closed, then     (V) is g -closed set in (X, ).         

Therefore f is g -continuous. 
         The converse of the above theorem need not be true as it seen from the following example. 

Example 4.9: 

         Let X = Y = {a, b, c},        X, {a}, {b, c}} and   = {  , Y, {b}, {b, c}}. 

Let f: (X, )   (Y, ) be the identity mapping.  = {Φ, X, {b, c}, {a}},    ={Φ, Y,{ a, c},{a}}, 

g -closed sets of (X,  ) are{Φ, X,{a},{c},{a, b},{b, c},{c, a}} and (g* )*-closed sets of (X, ) 

are {Φ,X,{a},{a, b},{b, c}}.Then    ({a, c}) ={a, c} is g -closed but not (g* )*-closed. Hence 

f is g -continuous but not (g* )*-continuous. 

Theorem 4.10: 

          Every (g* )*-continuous map is gs-continuous. 
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Proof: 

          Let V be a closed set in (Y, ). Since f is (g* )*-continuous then     (V) is (g* )*-closed 

in (X, ). Since every (g* )*-closed set is gs-closed, then     (V) is gs-closed set in (X, ). 

Therefore f is gs-continuous. 
         The converse of the above theorem need not be true as it seen from the following example. 

Example 4.11: 

         Let X = Y = {a, b, c},        X, {c}, {a, c}} and   = {  , Y, {a}}. 

Let f: (X, )   (Y, ) be the identity mapping.    = {Φ, X, {a, b}, {b}},    = {Φ, Y, {b, c}}, gs-

closed sets of (X,  ) are{Φ, X,{a},{b},{a, b},{b, c}} and (g* )*-closed sets of (X, ) are 

{Φ,X,{a},{b}, {a, b}}.Then    ({b, c}) ={b, c} is gs-closed but not (g* )*-closed. Hence f is   

gs-continuous but not (g* )*-continuous. 

Theorem 4.12: 

          Every (g* )*-continuous map is gp-continuous. 

Proof: 

          Let V be a closed set in (Y, ). Since f is (g* )*-continuous then     (V) is (g* )*-closed 

in (X, ). Since every (g* )*-closed set is gp-closed, then     (V) is gp-closed set in (X, ). 

Therefore f is gp-continuous. 
         The converse of the above theorem need not be true as it seen from the following example. 

Example 4.13: 

         Let X = Y = {a, b, c},       X, {b}, {b, c}} and  = {  , Y, {a}}. 

Let f: (X, )   (Y, ) defined by f(a) = b, f(b) = c, f(c) = a.    = {Φ, X, {a, c},{a}},    ={Φ,Y, 

{b, c}}, gp-closed sets of (X, ) are {Φ, X,{a},{c},{a, b},{a, c}} and (g* )*-closed sets of (X, ) 

are {Φ,X, {a},{c},{a, c}}.Then    ({b, c}) ={a, b} is gp-closed but not (g* )*-closed. Hence f 

is gp-continuous but not (g* )*-continuous. 

Theorem 4.14: 

          Every (g* )*-continuous map is gpr-continuous. 

Proof: 

          Let V be a closed set in (Y, ). Since f is (g* )*-continuous then     (V) is (g* )*-closed 

in (X, ). Since every (g* )*-closed set is gpr-closed, then     (V) is gpr-closed set in (X, ). 

Therefore f is gpr-continuous. 
         The converse of the above theorem need not be true as it seen from the following example. 

Example 4.15: 

         Let X = Y = {a, b, c},       X, {c}, {a, c}} and   = {  , Y, {a, b}}. 

Let f: (X, )   (Y, ) defined by f(a) = b, f(b) = a, f(c) = c.    = {Φ, X,{a, b},{b}}, 

   ={Φ,Y,{c}}, gpr-closed sets of (X, ) are {Φ, X,{a},{b},{c},{a, b},{b, c},{a, c}} and (g* )*-

closed sets of (X, ) are {Φ,X, {a},{b},{a, b}}.Then    ({c}) ={c}is gpr-closed but not (g* )*-

closed. Hence f is gpr-continuous but not (g* )*-continuous. 

Theorem 4.16: 

          Every (g* )*-continuous map is gsp-continuous. 

Proof: 

          Let V be a closed set in (Y, ). Since f is (g* )*-continuous then     (V) is (g* )*-closed 

in (X, ). Since every (g* )*-closed set is gsp-closed, then     (V) is gsp-closed set in (X, ). 
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Therefore f is gsp-continuous. 

         The converse of the above theorem need not be true as it seen from the following example. 

Example 4.17: 

         Let X = Y = {a, b, c},        X, {a, b}} and   = {  , Y, {a, c}}. 

Let f: (X, )   (Y, ) defined by f(a) = b, f(b) = a, f(c) = c.    = {Φ, X, {c}},    ={Φ, Y, {b}}, 

gsp-closed sets of (X, ) are {Φ, X,{a},{b},{c},{b, c},{a, c}} and (g* )*-closed sets of (X, ) are 

{Φ, X, {c}, {b, c}, {a, c}}.Then    ({b}) ={a} is gsp-closed but not (g* )*-closed. Hence f is 

gsp-continuous but not (g* )*-continuous. 

Theorem 4.18: 

          Every (g* )*-continuous map is wg-continuous. 

Proof: 

          Let V be a closed set in (Y, ). Since f is (g* )*-continuous then     (V) is (g* )*-closed 

in (X, ). Since every (g* )*-closed set is wg-closed, then     (V) is wg-closed set in (X, ). 

Therefore f is wg-continuous. 
         The converse of the above theorem need not be true as it seen from the following example. 

Example 4.19: 

         Let X = Y = {a, b, c},        X, {b}} and    = {  , Y, {c}}.  

Let f: (X, )   (Y, ) defined by f(a) = c, f(b) = a, f(c) = b.   = {Φ, X,{a, c}},   ={Φ, Y, {a, b}}, 

wg-closed sets of (X, ) are {Φ, X,{a},{c},{a, b},{b, c},{a, c}} and (g* )*-closed sets of (X, ) 

are {Φ,X, {a},{c},{a, c}}.Then    ({a, b}) ={b, c} is wg-closed but not (g* )*-closed. Hence f 

is wg-continuous but not (g* )*-continuous. 

 

5. (g* )*-Irresolute maps 
Definition 5.1: 

        A function f: (X, )   (Y, ) is called (g* )*-irresolute if     (V) is a (g* )*-closed set of 

(X, ) for every (g* )*- closed set V of (Y, ). 

Theorem 5.2:  

         Every (g* )*-irresolute function is (g* )*-continuous. 

Proof:  

         Let V be a closed set in (Y, ). Since every closed set is (g* )*-closed, then V is      

(g* )*-closed in (Y, ). Since f is (g* )*-irresolute then     (V) is (g* )*-closed set in (X, ). 

Therefore f is (g* )*-continuous.    
Example 5.3: 

         Let X = Y = {a, b, c},         X, {a}, {b, c}} and   = {  , Y, {b}}. 

Let f: (X, )   (Y, ) be the identity mapping.    = {Φ, X,{b, c},{a}},   = {Φ, Y,  {a, c}}, 

(g* )*-closed sets of (X, ) are {Φ, X, {a}, {a, b}, {b, c}} and (g* )*-closed sets of (Y, ) are 

{Φ, X, {a}, {c}, {a, c}}. Here {c} is (g* )*-closed set in (Y, ) but    ({a, c}) = {a, c} is not 

(g* )* closed set in (X, ). Therefore f is not (g* )*irresolute. However f is (g* )*-continuous. 

Remark 5.4:   

             (g* )*-irresolute map and g-continuous sets, g*-continuous sets, g**-continuous sets are 

independent concept as we illustrate by means of following example. 

Example 5.5: 

         Let X = Y = {a, b, c},        X, {a}, {a, b}} and   = {  , Y, {b}}.  

Let f: (X, )   (Y, ) be the identity mapping.   = {Φ, X, {b, c}, {c}},   = {Φ, Y, {a, c}},        

g-closed sets of (X, ) are {Φ, X, {c}, {b, c}, {a, c}}, g*-closed sets of (X, ) are {Φ, X, {c},    

{b, c}, {a, c}}, g**-closed sets of (X, ) are {Φ, X, {c},{b, c},{a, c}}. (g* )*-closed sets of (X, ) 
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are {Φ, X, {b}, {c}, {b, c}} and (g* )*-closed sets of (Y, ) are {Φ, X, {a}, {c}, {a, c}}. Here   

A = {a, c} is (g* )*-closed set of (Y, ) but    ({a, c}) = {a, c} is not (g* )*-closed set in (X, ) 

Therefore f is not (g* )*-irresolute. However f is g-continuous, g*-continuous, g**-continuous. 

Let Y = {a, b, c},   = {  , Y, {a}, {a, c}} and   = {Φ, Y, {b, c}, {b}}.  

Let f: (X, )   (Y, ) be the identity mapping. (g* )*-closed sets of (Y, ) are {Φ, X, {b}, {c}, 

{b, c}}. Here    ({b}) = {b} is (g* )*-closed set in (X, ) but not g-closed set, g*-closed set, 

g**-closed set in (X, ). Therefore f is (g* )*-irresolute. However f is not g-continuous, g*-

continuous, g**-continuous. 

Theorem 5.6:    

         Every (g* )*-irresolute function is  g-continuous. 

Proof:  

         Let V be a closed set in (Y, ). Since every closed set is (g* )*-closed, then V is (g* )*-

closed in (Y, ). Since f is (g* )*-irresolute then     (V) is (g* )*-closed set in (X, ). Since 

every (g* )*-closed set is  g-closed then     (V) is  g-closed in (X, ).  

Therefore f is  g-continuous.    
Example 5.7: 

         Let X = Y = {a, b, c},         X, {b}} and   = {  , Y, {b}, {b, c}}. 

Let f: (X, )   (Y, ) defined by f(a) = c, f(b) = b, f(c) = a.   = {Φ, X, {a, c}},   = {Φ, Y, {a, c}, 

{a}},  g-closed sets of (X, ) are {Φ, X, {a}, {c}, {b, c}, {a, c}}, (g* )*-closed sets of (X, ) are 

{Φ, X, {a}, {c}, {a, c}} and (g* )*-closed sets of (Y, ) are {Φ, X, {b}, {c}, {b, c}}. Here {b} is 

(g* )*-closed set in (Y, ) but    ({b}) = {b} is not (g* )* closed set in (X, ). Therefore f is 

not (g* )*irresolute. However f is  g-continuous. 

Theorem 5.8:   

         Every (g* )*-irresolute function is g -continuous. 

Proof:  

         Let V be a closed set in (Y, ). Since every closed set is (g* )*-closed, then V is (g* )*-

closed in (Y, ). Since f is (g* )*-irresolute then     (V) is (g* )*-closed set in (X, ). Since 

every (g* )*-closed set is g -closed then     (V) is g -closed in (X, ).  

Therefore f is g -continuous.    
Example 5.9: 

         Let X = Y = {a, b, c},         X, {a}, {b, c}} and   = {  , Y, {c}, {a, c}}. 

Let f: (X, )   (Y, ) defined by f(a) = b, f(b) = c, f(c) = a.   = {Φ, X,  {b, c}, {a}},   = {Φ, Y, 

{a, b}, {b}}, g -closed sets of (X, ) are {Φ, X, {a}, {a, b}, {b, c}, {a, c}}, (g* )*-closed sets of 

(X, ) are {Φ, X, {a}, {a, b}, {b, c}} and (g* )*-closed sets of (Y, ) are {Φ, X, {a},{b},{a, b}}. 

Here {a, b} is (g* )*-closed set in (Y, ) but    ({a, b}) = {a, c} is not (g* )* closed set in 

(X, ). Therefore f is not (g* )*irresolute. However f is g -continuous. 

Theorem 5.10:   

         Every (g* )*-irresolute function is gs-continuous. 

Proof:  

         Let V be a closed set in (Y, ). Since every closed set is (g* )*-closed, then V is (g* )*-

closed in (Y, ). Since f is (g* )*-irresolute then     (V) is (g* )*-closed set in (X, ). Since 

every (g* )*-closed set is gs-closed then     (V) is gs-closed in (X, ).  

Therefore f is gs-continuous.    
Example 5.11: 

         Let X = Y = {a, b, c},         X, {c}, {a, c}} and   = {  , Y, {a}}. 
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Let f: (X, )   (Y, ) be the identity mapping.   = {Φ, X, {a, b}, {b}},   = {Φ, Y, {b, c}}, gs-

closed sets of (X, ) are {Φ, X, {a}, {b}, {a, b}, {b, c}}, (g* )*-closed sets of (X, ) are {Φ, X, 

{a}, {b}, {a, b}} and (g* )*-closed sets of (Y, ) are {Φ, X, {b},{c},{b, c}}. Here {b, c} is 

(g* )*-closed set in (Y, ) but    ({b, c}) = {b, c} is not (g* )* closed set in (X, ). Therefore f 

is not (g* )*irresolute. However f is gs-continuous. 

Theorem 5.12:   

         Every (g* )*-irresolute function is gp-continuous. 

Proof:  

         Let V be a closed set in (Y, ). Since every closed set is (g* )*-closed, then V is (g* )*-

closed in (Y, ). Since f is (g* )*-irresolute then     (V) is (g* )*-closed set in (X, ). Since 

every (g* )*-closed set is gp-closed then     (V) is gp-closed in (X, ).  

Therefore f is gp-continuous.    
Example 5.13: 

         Let X =Y = {a, b, c},        X, {b}, {b, c}} and   = {  , Y, {a}}. 

Let f: (X, )   (Y, ) defined by f(a) = b, f(b) = c, f(c) = a.   = {Φ, X, {a, c}, {c}},   = {Φ, Y,       

{b, c}}, gp-closed sets of (X, ) are {Φ, X, {a}, {c}, {a, b}, {a, c}}, (g* )*-closed sets of (X, ) 

are {Φ, X, {a}, {c}, {a, c}} and (g* )*-closed sets of (Y, ) are {Φ, X, {b},{c},{b, c}}. Here  

{b, c} is (g* )*-closed set in (Y, ) but    ({b, c}) = {a, b} is not (g* )* closed set in (X, ). 

Therefore f is not (g* )*irresolute. However f is gp-continuous. 

Theorem 5.14:   

         Every (g* )*-irresolute function is gpr-continuous. 

Proof:  

         Let V be a closed set in (Y, ). Since every closed set is (g* )*-closed, then V is (g* )*-

closed in (Y, ). Since f is (g* )*-irresolute then     (V) is (g* )*-closed set in (X, ). Since 

every (g* )*-closed set is gpr-closed then     (V) is gpr-closed in (X, ).  

Therefore f is gpr-continuous.    
Example 5.15: 

         Let X = Y = {a, b, c},         X, {c}, {a, c}} and   = {  , Y, {a}, {a, b}}.  

Let f: (X, )   (Y, ) be the identity mapping.   = {Φ, X, {a, b}, {b}},   = {Φ, Y, {b, c}, {c}}, 

gpr-closed sets of (X, ) are {Φ, X, {a}, {b}, {c}, {a, b}, {b, c}, {a, c}},  (g* )*-closed sets of 

(X, ) are {Φ, X, {a}, {b}, {a, b}} and (g* )*-closed sets of (Y, ) are{Φ,X,{b},{c},{b,c}}. Here 

{c} is (g* )*-closed set in (Y, ) but    ({c}) = {c} is not (g* )* closed set in (X, ). Therefore 

f is not (g* )*irresolute. However f is gpr-continuous. 

Theorem 5.16:   

         Every (g* )*-irresolute function is gsp-continuous. 

Proof:  

         Let V be a closed set in (Y, ). Since every closed set is (g* )*-closed, then V is (g* )*-

closed in (Y, ). Since f is (g* )*-irresolute then     (V) is (g* )*-closed set in (X, ). Since 

every (g* )*-closed set is gsp-closed then     (V) is gsp-closed in (X, ).  

Therefore f is gsp-continuous.    
Example 5.17: 

         Let X = Y = {a, b, c},        X, {a, b}} and   = {  , Y, {b}, {b, c}}. 

Let f: (X, )   (Y, ) defined by f(a) = b, f(b) = a, f(c) = c.   = {Φ, X, {c}},   = {Φ, Y, {a, c}, 

{a}, gsp-closed sets of (X, ) are {Φ, X, {a}, {b}, {c}, {b, c}, {a, c}}, (g* )*-closed sets of (X, ) 

are {Φ, X, {c}, {b, c}, {a, c}} and (g* )*-closed sets of (Y, ) are {Φ, X, {a},{c},{a, c}}. Here 
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{a} is (g* )*-closed set in (Y, ) but    ({a}) = {b} is not (g* )* closed set in (X, ). Therefore 

f is not (g* )*irresolute. However f is gsp-continuous. 

Theorem 5.18:   

         Every (g* )*-irresolute function is wg-continuous. 

Proof:  

         Let V be a closed set in (Y, ). Since every closed set is (g* )*-closed, then V is (g* )*-

closed in (Y, ). Since f is (g* )*-irresolute then     (V) is (g* )*-closed set in (X, ). Since 

every (g* )*-closed set is wg-closed then     (V) is wg-closed in (X, ).  

Therefore f is wg-continuous.    
Example 5.19: 

         Let X=Y= {a,b,c},       X,{b}} and  = {  ,Y,{c},{a,c}}. Let f: (X, )   (Y, ) be the 

identity mapping.   = {Φ, X, {a, c}},   = {Φ, Y, {a, b}, {b}}, wg-closed sets of (X, ) are {Φ, 

X, {a}, {c}, {a, b}, {b, c}, {a, c}}, (g* )*-closed sets of (X, ) are {Φ, X, {a}, {c}, {a, c}} and 

(g* )*-closed sets of (Y, ) are {Φ, X, {a}, {b}, {a, b}}. Here {a, b} is (g* )*-closed set in 

(Y, ) but    ({a, b}) = {b, c} is not (g* )* closed set in (X, ). Therefore f is not 

(g* )*irresolute. However f is wg-continuous. 

CONCLUSION 

The (g* )*-closed set can be used to derive closed sets, (g* )*-continuous maps, (g* )*-

irresolute maps and the relationship between some other existing closed sets and maps.   
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