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Abstract 

Devika and vani introduced  *g -closed sets in topological spaces.  In this paper, we introduce a new 

class of functions called contra  *g -continuous functions by using  *g -closed sets and 

characterize their basic properties.  Further the relationship between this new class with other classes of 

existing contra continuous functions are established. 

Keywords: Contra  *g -continuous, Contra  *g -locally indiscrete, almost contra                

 *g -continuous,     

 

1.Introduction 

In 1996, Dontchev [3] introduced a new class of functions, called contra-continuous functions.  By using 

contra-continuity and stronger and weaker forms of generalized closed sets, topologists introduced 

various types of contra-continuous functions.  The purpose of this paper is to introduce a new class of 

functions, namely contra  *g -continuous fuctions in topological spaces. 

 

2.Preliminaries 

Throughout this chapter, X, Y and Z or (X, ), (Y, ) and (Z,  ) represent the topological spaces on 

which no separation axioms are assumed unless otherwise mentioned.  For a subset A of a topological 

space X, clA and intA denote the closure of A and the interior of A respectively and X \ A denotes the 

complement of A in the topological space X. We recall the following definitions and results. 
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Definition 2.1 

A subset A of a space X is called  

(i) semi-pre-open if A   cl int clA and semi-pre-closed if int cl intA   A, [1] 

(ii) regular open if A = int clA and regular closed if cl intA = A, [12] 

(iii)  -open if A is the union of regular open sets and  -closed if A is the intersection of regular 

closed sets, [15] 

 

The semi-closure (resp. pre-closure, resp. semi-pre closure, resp.  -closure, resp. b-closure) of a subset 

A of X is the intersection of all semi-closed (resp. pre-closed, resp. semi-pre-closed, resp.  -closure, 

resp. b-closed) sets containing A and is denoted by sclA (resp. pclA, resp. spclA, resp.  clA, resp. bclA). 

 

Definition 2.2 

A subset A of a space X is called   

(i) regular generalized closed (briefly rg-closed) if clA   U whenever A   U and U is 

regular open, [9] 

(ii)  -generalized closed (briefly g -closed) if clA   U whenever A   U and U is        

 -open, [4] 

(iii)  -generalized  -closed (briefly g -closed) if clA    U whenever A   U and U 

is  -open, [8] 

(iv) regular weakly generalized closed (briefly rwg-closed) if cl intA   U whenever A   U 

and U is regular open, [14] 

(v) generalized pre-regular closed (briefly gpr-closed) if pclA   U whenever A   U and U 

is regular open, [6] 

 

Definition 2.3 [4] 

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

and U is  g-open in  , . 

The complements of the above mentioned closed sets are their respective open sets. 
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Definition 2.4 

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

(i) contra  -continuous if f-1(V) is  -closed in (X, ) for every open subset V of (Y, ), [5] 

(ii) contra rg-continuous if f-1(V) is rg-closed in (X, ) for every open subset V of (Y, σ ), [11] 

(iii) contra gpr-continuous if f-1(V) is gpr-closed in (X, ) for every open subset V of (Y, ), [7] 

(iv) contra g -continuous if f-1(V) is g -closed in (X, ) for every open subset V                                  

of (Y, ), [5] 

(v) contra rwg-continuous if f-1(V) is rwg-closed in (X, ) for every open subset V                                 

of (Y, ), [13] 

(vi) contra g -continuous if f-1(V) is g -closed in (X, ) for every open subset V of   

(Y, ), [8]  

 

Contra  *g -continuous functions 

 

Definition 3.1 

A function f: (X, )(Y, ) is called a contra  *g -continuous function if f-1(V) is  *g -closed in 

(X, ) for every open subset V of (Y, ). 

 

Proposition 3.2 

Let us assume f:  ,  ,  be a function 

(i) If f is contra rg-continuous, then f is a contra  *g -continuous function. 

(ii) If f is contra  -continuous, then f is a contra  *g -continuous function. 

(iii)  If f is contra g -continuous, then f is a contra  *g -continuous function. 

(iv)  If f is contra g -continuous, then f is a contra  *g -continuous function. 

Proof 

(i) Suppose f is a contra rg-continuous function. Let us assume V be an open subset of (Y, ).  

Since f is contra rg-continuous, by using Definition 2.4(ii), f-1(V) is rg-closed in (X, ). Using 
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figure 1 of [2], f-1(V) is  *g -closed in (X, ). Therefore by using Definition 3.1, f is contra      

 *g -continuous. 

(ii) Suppose f is a contra  -continuous function. Let us assume V be an open subset of (Y, ).  

Since f is contra  -continuous, by using Definition 2.4(i), f-1(V) is  -closed in (X, ). Using 

figure 1 of [2], f-1(V) is  *g -closed in (X, ). Therefore by using Definition 3.1, f is contra     

 *g -continuous. 

(iii) Suppose f is a contra g -continuous function. Let us assume V be an open subset of (Y, ). 

Since f is contra g -continuous, by using Definition 2.4(vi), f-1(V) is g -closed in (X, ). 

Using figure 1 of [2], f-1(V) is  *g -closed in (X, ). Therefore by using Definition 3.1, f is 

contra  *g -continuous. 

(iv) Suppose f is a contra g -continuous function. Let us assume V be an open subset of (Y, ). 

Since f is contra g -continuous, by using Definition 2.4(iv), f-1(V) is g -closed in (X, ). Using 

figure 1 of [2], f-1(V) is  *g -closed in (X, ). Therefore by using Definition 3.1, f is contra 

 *g -continuous. 

  

The reverse implications of the above proposition need not be true as shown in the Examples 3.3, 3.4, 3.5 

and 3.6. 

 

Example 3.3 

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

defined as f(a) = b, f(b) = c, f(c) = a.  Here the open sets in (Y, ) are  , {b} and Y.  Now,                      

f-1({b})={a}, which is  *g -closed in (X, ).  Therefore, for every open set V in (Y, ), f-1(V) is  

 *g -closed in (X, ).  Hence f is a contra  *g -continuous function.  But {a} is not rg -closed in 

(X, ). Hence f is not a contra rg-continuous function. 

 

Example 3.4 

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

defined as f(a) = b, f(b) = c, f(c) = a.  Here the open sets in (Y, ) are  , {a,b} and Y.  Now,                           

f-1({a,b})={a,c}, which is  *g -closed in (X, ).  Therefore, for every open set V in (Y, ), f-1(V) is 

 *g -closed in (X, ).  Hence f is a contra  *g -continuous function.  But {a,c} is not  -closed in 

(X, ).  Hence f is not a contra  -continuous function. 
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Example 3.5 

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

defined as f(a) = b, f(b) = c, f(c) = a.  Here the open sets in (Y, ) are  , {b} and Y.  Now,                       

f-1({b})={a}, which is  *g -closed in (X, ).  Therefore, for every open set V in (Y, ), f-1(V) is 

 *g -closed in (X, ).  Hence f is a contra  *g -continuous function.  But {a} is not g -closed in 

(X, ).  Hence f is not a contra g -continuous function. 

 

Example 3.6 

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

defined as f(a) = b, f(b) = c, f(c) = a.  Here the open sets in (Y, ) are  , {b} and Y.  Now,                      

f-1({b})={a}, which is  *g -closed in (X, ).  Therefore, for every open set V in (Y, ), f-1(V) is 

 *g -closed in (X, ).  Hence f is a contra  *g -continuous function.  But {a} is not g -closed in 

(X, ).  Hence f is not a contra g -continuous function. 

 

Proposition 3.7  

If f is contra  *g -continuous, then f is a contra gpr-continuous function. 

Proof 

Suppose f is a contra  *g -continuous function. Let us assume V be an open subset of (Y, ). Since f 

is contra  *g -continuous, by using Definition 3.1, f-1(V) is  *g -closed in (X, ). Then by using 

figure 1 of [2], f-1(v) is gpr-closed in (X, ). Then by using Definition 2.4(iii), f is contra gpr-continuous.  

 

The reverse implications of the above proposition need not be true as shown in the Examples 3.8. 

 

Example 3.8 

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

defined as f(a) = b, f(b) = c, f(c) = a.  Here the open sets in (Y, ) are  , {b,c} and Y.  Now,                   

f-1({b,c})={a,b} which is gpr-closed in (X, ).  Therefore, for every open set V in (Y, ), f-1(V) is     gpr-

closed in (X, ).  Hence f is a contra gpr-continuous function.  But {a,b} is not  *g -closed in (X, ) .  

Hence f is not a contra  *g -continuous function. 
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The Examples 3.9 and 3.10 show that the concept of  *g continiuity and contra  *g continuity 

are independent of each other. 

 

Example 3.9 

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

defined as f(a) = b, f(b) = c, f(c) = a.  Here the open sets in (Y, ) are  , {b} and Y.  Now, f-1({b})={a}, 

which is  *g -closed in (X, ).  Therefore, for every open set V in (Y, ), f-1(V) is  *g -closed in 

(X, ).  Hence f is a contra  *g -continuous function.  But {a} is not rwg-closed in (X, ).  Hence f is 

not a contra rwg-continuous function. 

 

Example 3.10 

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

defined as f(a) = b, f(b) = c, f(c) = a.  Here the open sets in (Y, ) are  , {b,c} and Y.  Now,                   

f-1({b,c})={a,b}, which is rwg-closed in (X, ).  Therefore, for every open set V in (Y, ), f-1(V) is        

rwg-closed in (X, ).  Hence f is a contra rwg-continuous function.  But {a,b} is not  *g -closed in 

(X, ).  Hence f is not a contra  *g -continuous function. 

 

Diagram 3.11 

 

Contra rg-continuous           Contra rwg-continuous              Contra gpr-continuous 

   

      

      Contra  *g -continuous 

          

Contra g continuous                            Contra g continuous 

    

                                            Contra  continuous  
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Theorem 3.12 

The following two statements are equivalent for a function f: (X, )(Y, ). 

(i)  f is a contra  *g -continuous function. 

(ii)  The inverse image of each closed set in (Y, ) is a  *g -open set in (X, ). 

Proof 

(i) (ii) 

Suppose (i) holds. Let us assume V be closed in (Y, ).  Thus Y\V is open in (Y, ).  By using 

assumption, f-1(Y \ V) is  *g -closed in (X, ).  Now f-1(Y \ V) = X \ f-1(V), which is  *g -closed in 

(X, ).  Hence f-1(V) is  *g -open in (X, )  

(ii) (i)  

Let us assume V be open in (Y, ). Thus Y \ V is closed in (Y, ). By using assumption, f-1(Y \ V) is 

 *g -open in (X, ). But f-1(Y \ V) = X \ f-1(V), which is  *g -open in (X, ). Hence f-1(V) is 

 *g -closed in (X, ). 

  

Definition 3.13 

A space X is called a  *g -locally indiscrete space if every  *g -open subset of X is closed. 

 

Definition 3.14 

A function f: (X, )(Y, ) is called an almost contra  *g -continuous function if f-1(V) is   

 *g -closed in (X, ) for every regular open subset V of (Y, ). 

 

Theorem 3.15 

Every contra  *g -continuous function is an almost contra  *g -continuous function. 

Proof 

Let us assume f: (X, )(Y, ) be a function. Suppose f is a contra  *g -continuous function. Let us 

assume V be a regular open subset of subset of (Y, ).  Now V is open in (Y, ), because every regular 

open set is open.  Since f is contra  *g -continuous, by using Definition 3.1, f-1(V) is  *g -closed in 

(X, ).  Therefore f is almost contra  *g -continuous.  
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Theorem 3.16 

For a function f: (X, )(Y, ), the following four statements are equivalent. 

(i)  f is an almost contra  *g -continuous function. 

(ii)  f-1(V) is a  *g -open set in (X, ) for every regular closed set V of (Y, ). 

(iii)  f-1(int clV) is a  *g -closed set in (X, ) for every open set V of (Y, ). 

(iv)    f-1(cl intV) is a  *g -open set in (X, ) for every closed set V of (Y, ). 

Proof 

(i) (ii) 

Suppose f is an almost contra  *g -continuous function. Let us assume V be a regular closed subset of 

(Y, ). Thus Y \ V is regular open in (Y, ). Since f is almost contra  *g -continuous, by using 

Definition 3.14, f-1(Y \ V) = X \ f-1(V) is  *g -closed in (X, ). Therefore f-1(V) is  *g -open in 

(X, ).  

(ii) (i) 

Let us assume V be a regular open subset of (Y, ). Thus Y \ V is regular closed in (Y, ). By using 

hypothesis, f-1(Y \ V) = X \ f-1(V) is  *g -open in (X, ). Therefore f-1(V) is  *g -closed in (X, ). 

Then by using Definition 3.14, f is almost contra  *g -continuous. 

(i) (iii) 

Let us assume V be an open subset of (Y, ). Then int clV is regular open  

in (Y, ). Since f is almost contra  *g -continuous, by using Definition 3.14, f-1(int clV) is      

 *g -closed in (X, ). 

(iii) (i) 

Let us assume V be a regular open subset of (Y, ). Now V is open in (Y, ), because every regular 

open set is open. By using (iii), f-1(int clV) is  *g -closed in (X, ). Since V is regular open, we have 

V = int clV. Thus f-1(V) is  *g -closed in (X, ). Then by using Definition 3.14, f is almost contra 

 *g -continuous. 

(iii) (iv) 

Let us assume V be a closed subset of (Y, ). Thus Y \ V is open in (Y, ). By using hypothesis,            

f-1(int cl (Y \ V)) = f-1(Y \ cl intV) = X \ (f-1(cl intV)) is  *g -closed in (X, ). Thus f-1(cl intV) is    

 *g -open in (X, ). 
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(iv) (iii) 

Let us assume V be an open subset of (Y, ). Thus Y \ V is closed in (Y, ). By using hypothesis,          

f-1(cl int (Y \ V)) = f-1(Y \ int clV) = X \ (f-1(int clV)) is  *g -open in (X, ). Thus f-1(int clV) is     

 *g -closed in (X, ). 

 

Theorem 3.17 

If a function f: (X, )(Y, ) is almost contra  *g -continuous and X is  *g -locally indiscrete, 

then f is an almost continuous function. 

Proof 

Let us assume V be regular closed in (Y, ). Since f is almost contra  *g -continuous, by using 

Definition 3.14, f-1(V) is rpss -open in (X, ). Since X is  *g -locally indiscrete, by using Definition 

3.13, f-1(V) is closed in (X, ). Hence f is an almost continuous function. 
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