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Abstract 
The aim of this paper is to define and investigate supra R*-closed sets in topological space. 

Further, we discuss the concept of supra R*-continuity and supra  R*-irresolutness . 
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      Introduction
The study of generalized closed sets in 

topological spaces was initiated by Levine [7].The 

modified forms of generalized closed sets were 

studied by [1,2,9,10].C.Janaki and Renu Thomas 

introduced the R*-closed sets[4] .The notion of supra 

topological spaces was introduced by A.S.Mashhour 

[6] et al in 1983. 

The purpose of this paper is to introduce and 

investigate a new class of sets called the supra R*-

closed sets (µR*-C(X)) and study its relation with 

other supra closed sets. Further we study supra R*-

continuous and supra R*-irresolute function and their 

properties. 

 

Preliminaries 
Definition 2.1: 

Let X be a non empty set .The sub family µ

)(XP where )(XP is the power set of X, is said 

to be the supra topology on X if X and  and µ 

is closed under arbitrary unions. The pair (X,µ ) is 

called a supra topological space. The elements of µ 

are said to be supra open sets .The complement of 

supra open sets are supra closed sets.  

Definition 2.2:  

(i) The supra closure of A[8] denoted by clµ(A) 

,is defined as clµ(A)  = { B:B is a supra 

closed set and AB} 

(ii) The supra interior of A[8] denoted by 

intµ(A),is defined as intµ(A) ={B:B is a supra 

open set and BA} 

 

Definition 2.3: Let (X, ) be a topological space and 

µ be the supra topology on X.We call µ to be a supra 

topology associated with  if     

Definition 2.4 A subset A of a topological space (X,

 ) is called supra regular open [5] if A = intµ(clµ(A)) 

and supra regular closed [5] if A = clµ(intµ(A)).The 

family of all supra regular closed sets of X is denoted 

by SRO(X).If a set is both supra regular open and 

supra regular closed then it is supra regular clopen 

and denoted by µr-clopen. 

Definition 2.5 

1. The intersection of all supra regular 

closed subset of (X, ) containing A is 

called the supra regular closure of A and 

is denoted by rclµ(A). 

2. The supra regular interior of A is the 

union of all supra regular open sets of (X,

 ) contained in A.   

Definition 2.6 A subset A of a space (X, ) is called 

supra regular semiopen if for every supra regular open 

set U, such that UA clµ(U). The family of all 

supra regular semi open sets of X is denoted by S- 

RSO(X).  

Definition 2.7: Let (X, ) and (Y, ) be two 

topological spaces and .   

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

(i) supra continuous [3] if the inverse image 

of each open set of Y is a supra open set 

in X. 

(ii) supra regular continuous [3] if f-1 (V) is 

supra regular closed set in X for every 

closed set V in Y. 
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Definition 2.8: Let (X, µ) and (Y, ) be two 

topological spaces and .  and    

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

(i) supra irresolute [3] if the inverse image 

of each supra open set of Y is a supra 

open set in X. 

(ii) supra regular irresolute [11] if f-1 (V) is 

supra regular closed set in X for every 

supra regular closed set V in Y. 

 

SUPRA R*-CLOSED SETS (µR*-CLOSED 

SETS) 
Definition 3.1. A subset A of a supra topological 

space (X,µ) is called supra R*-closed if rclµ(A) U  

whenever A U and U is supra regular semiopen in 

X. We denote the set of all supra R*- closed sets in X 

by µR*-C(X).                                                                                                                                                                                          

Result 3.2: Supra closed and supra R*-closed are 

independent. 

Example 3.3: Let 𝑋 =  dcba ,,,  

     dbacbacbaX ,,,,,,,,,,   

  XCR*

           ,,,,,,,,,,,,,,,,,,,,,,,,, dcbdcadbacbadcdbdacabadX 

Here  c  is supra closed but not µR*-closed. Also 

thecollection 

       dcacbadcdbcaba ,,,,,,,,,,,,, is 

supra R*-closed but not supra closed. 

 

Theorem 3.4: Finite union of supra R*-closed sets is 

supra R*-closed. 

Proof: Let U be a supra regular semi open set in X . 

Also let A and B be supra R*-closed set in X. Hence  

rclµ(A) U and  rclµ(B) U  ,therefore   rclµ(A)   

rclµ(B) U.  

Implies rclµ(AB)U . Hence  the finite union of 

supra R*-closed sets is supra R*-closed. 

Result 3.5: Every Supra regular closed set is supra 

R*-closed but not conversely. 

Proof: Straight   forward.  

Example 3.6  

 Let 𝑋 =  dcba ,,,  

     dcacadcaX ,,,,,,,,,    

 XCR*

         

   

     

, , , , , , , , , , ,

, , , , , ,

, , , , , , , ,

X b a b a c a d b c

b d a b c

a b d a c d b c d

 
 
 
 
 

 

 

           

   

, , , , , , , , , , , ,

, , , , ,

b a c a d b c b d a b c

a b d a c d

  
 
  

 

are not supra regular closed . 

   

Theorem 3.7: If a subset A of X is µR *-closed set in 

X , then rclµ(A)\A does not contain any non-empty 

supra regular semiopen set in X. 

 Proof: Suppose that A is µR*-closed set in X . Let U 

be a supra regular semiopen set  such that rclµ(A)\A

 U and U ≠ . Now U X\A implies AX\U 

and AU c.Since A is µR *-closed in X, rclµ(A)
Uc.So UX\rclµ (A),hence U rclµ (A)
X\rclµ(A)= .This shows that U= , which is a 

contradiction. Hence rclµ (A)\A does not contain any 

non-empty supra regular semiopen set in X.    

 

Theorem 3.8: For any element xX. The set X \{x} 

is supra R*-closed or supra regular semiopen. 

 Proof:  Suppose X\{x} is not supra regular semi 

open, then X is the only supra regular semiopen set 

containing X\{x}. This implies rclµ{X\{x}}X. 

Hence X\{x} is supra R*-closed or supra regular 

semiopen set in X. 

 

Theorem 3.9:  If A is supra regular open and µR*-

closed. Then A is supra regular closed and hence µr-

clopen.  

Proof: Suppose A is supra regular open and µR*- 

closed.A   A and by hypothesis  

 rclµ (A) A. Also A rclµ(A), so rclµ(A)=A. 

Therefore A is supra regular closed and hence µr-

clopen. 

 

Theorem 3.10 If A is an µR*- closed subset of X 

such that AB rclµ(A),then B is an µR*-closed set 

in X .  

Proof: Let A be a µR*-closed set of X such that A
B rclµ(A).Let U be a supra regular semiopen set of 

X such that BU, then AU. Since A is µR*- 

closed, we have rclµ(A) U. Now rclµ(B)
rclµ(rclµ(A)) =  rclµ(A) U, therefore B is an µR*- 

closed set in X. 

 

Theorem 3.11:  Let A be the µR*- closed in (X, ). 

Then A is supra regular closed if and only if rclµ(A)\A 

is supra regular semiopen. 

Proof: Suppose A is supra regular closed in X. Then 

rclµ(A)=A and so rclµ(A)\A=  ,which is  supra 

regular semiopen in X. 

Conversely, suppose rclµ(A)\A is supra regular 

semiopen in X . Since A is µR*-closed by theorem 

3.7 rclµ(A)\A does not contain any non-empty supra 
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regular semiopen set in X . Then rclµ(A)\A =
.Hence A is supra regular closed in X .   

4. µR*-open sets 

 

Theorem 4.1: A subset A of X is said to be supra R*-

open if and only  F  rintµ(A) whenever F is supra 

regular semiopen and F  A.  

Proof: Necessity  

Let F be supra regular semiopen such that F  A. X-

A   X-F.Since X-A is µR*-closed  

 rclµ(X-A)X-F.rclµ(X-A)=X-rintµ(A)X-F. Thus 

F   rintµ( A) . 
Sufficiency  

 Let U be any supra regular semiopen set such that X 

- AU and by hypothesis 

 X - U   rintµ( A).Since rclµ(X-A ) =  X- rintµ A  

U .Therefore X-A  is µR*-closed and hence A is 

µR*-open.  

 

Theorem 4.2: Finite intersection of supra R*-open 

sets is supra R*-open. 

Proof: Let A and B be µR*-open sets in X. Then 

 A
c
B

c
 is µR*-closed set. This implies  

(AB)
c
 is supra R*-closed set. Therefore AB is 

supra R*-open. 

 

Theorem 4.3: If A is µR*-closed subset of (X, ) 

and F is supra regular closed set such that  

F   rclµ(A) – A. Then F =   and thus F   rintµ( 

rclµ(A) – A). 

 By Theorem 4.1, rclµ(A) - A is µR*- open. 

 Remark 4.4 

1. The intersection of two supra R*- closed set is 

generally not a supra R*- closed set. 

2. The union of two supra R*- open set is generally 

not a supra R*- open set. 

Example 4.5: 

Let X={ a,b,c,d} τ={ X,φ,{a},{ c,d},{ a,c,d}  ={ X 

, φ,{a}, {a,c},{c,d},{a,c,d}} 

µR*-C(X)={{a,c,d}, {a,d},{a,c}, 

{c,d},{a,b,c},{a,b,d},{a,c,d}, X ,φ} 

Let A={ a,b,c} B={ a,b,d} 

AB={a,b} µR*-C(X) 

µR*O(X)={{b},{c},{d},{a,b},{b,c},{b,d},{a,b,c},{a,

b,d},{b,c,d}, X,φ} 

A={c} B={d} 

AB= {c,d}µR*-O(X)  

5. µR*- continuous and µR*-irresolute functions  
Definition 5.1:  A function f: (X,  ) → (Y, ) is 

called  µR*-continuous function if 
1f 
(V) is supra 

R*closed in (X, ) for every closed set V in (Y, ). 

 Definition 5.2: A function f: (X, ) → (Y, ) is 

called µR*-irresolute if 
1f 
(V) is µR*-closed in (X,

 ) for every µR*-closed set V in (Y,σ). 

Definition 5.3: A function f: (X, ) → (Y, ) is 

called supra regular continuous if 
1f 
(V) is supra 

regular closed in (X, ) for every supra closed set V 

of (Y, ). 

Remark 5.4: The composition of two supra R*-

continuous function need not be supra R*-continuous. 

Example 5.5   
 X= Y= Z = {a,b,c,d}    

 ={X,  ,{a},{d},{a,d},{a,b},{a,b,d}} 

   ={X,  ,{a},{a,b},{a,b,c}} 

   ={X,  ,{a},{c,d},{a,c,d}}.Define f : (X,  )→ 

(Y, ) by  
 
f (a) = b, f(b) =a, f(c )= d, f(d) =c  and  g : 

(Y, ) →(Z, ) by is defined as the identity function 

.Here both f and g are supra R*-continuous but g f is 

not supra R*-continuous. Since both 

     

     

1

1

, ,

, , , ,

g f c d c d and

g f a c d a c d








         

are not µR*-

O(X). 

Remark 5.6:  µR*-irresolute function need not be 

supra R*- continuous and vice-versa. 

Example 5.7: 

Let 𝑋 = 𝑌 =  dcba ,,,
          

        babaX ,,,,,
 

     cbababaY ,,,,,,,,   

µR*-C(X)=
     

     

, , , , , , , , ,

, , , , , , , ,

X a b c d a b c

a c d b c d a b d

  
 
  

 

µR*-C(Y) ==
     

     

, , , , , , , , ,

, , , , , , , ,

Y a b c d a b c

a c d b c d a b d

  
 
  

 

Define f: (X, µ) → (Y, ) as the identity mapping, f-

1{d} = {d} is not µR*-closed, hence not µR*-

continuous but is µR*-iressolute. 

Example 5.8: Let 𝑋 =  dcba ,,,   

µ={ ,X,{d},{b,c}{b,c,d}{a,c,d}}  

 ={X, ,{b,c}{a,b,c}} 

µR*-C(X)=

         

   

, , , , , , , , , , , ,

, , , , ,

X d a d b d c d a c d

b c d a b d

  
 
  

 

µR*-C(Y) = all subsets of Y. 
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Define f: (X,µ) → (Y, ) as the identity  mapping, f 

is µR*-continuous but is  not µR*-irresolute. 

Remark 5.9: Every supra regular continuous function 

is µR*-continuous but not conversely.  

Let 𝑋 = 𝑌 =  dcba ,,,
 

  

       dcadbabadadaX ,,,,,,,,,,,,,
 

  aY ,,   

 
Define     ,,: YXf   as the identity 

mapping, f is µR*-continuous but not supra regular 

continuous. 

Proposition 5.10: The composition of two supra R*- 

irresolute functions is supra irresolute. 

Proof: Obvious 

Proposition 5.11: 

If f:(X,µ) →  (Y, ) then if f is supra R*- 

continuous, then clµ(f-1 (V))  (f-1 (V )) for every                                   

VY. 

Proof: Let VY. ThenV is closed in Y, then f-1 (V
) is µR*-closed in X by the above result.. Therefore 

)).(()(()( 111 VfclVfclVf   

 
Definition 5.12: A space (X, ) is called supra R*-

T1/2 –space (µR*-T1/2-space) if every supra R*-closed 

set is supra regular closed. 

Theorem 5.13: Let f: (X,µ) → (Y, ) and  g: (Y, ) 

→ (Z, ) be any two function,  then 

1. g f  is µR*-continuous if g is supra regular 

continuous and f is µR*-irresolute. 

2. g f  is µR*-continuous if is g is µR*-

continuous and f is µR*-irresolute. 

3. g f  is-supra regular continuous if f is 

µR*-irresolute, g is µR*-continuous and X 

is a supra T1/2 –space. 

Proof:  

(1).Let V be a supra closed set in (Z, ). Then 
1g 

(V) is supra regular closed set in (Y, ). Since f is 

µR*-irresolute, 
1f 
(

1g 
(V)) = 

1( )g f 
(V) is 

µR*-closed in (X, ). That is 
1( )g f 
(V) is R*-

closed in X. Hence g f   is µR*continuous. 

(2). Let V be supra closed set in (Z, ). Since g is 

µR*-continuous and 
1g 
(V) is µR*-closed set in (Y,

 ). As f is µR*-irresolute, 
1f 
(

1g 
(V)) = 

1( )g f 
(V) is µR*-closed in X.  Hence g f   is 

µR*- continuous. 

(3). Let V be supra closed in (Z, ).  Since g is µR*-

continuous,
1g 
(V) is µR*-closed in (Y, ). As f is 

µR*-irresolute 
1f 
(

1g 
(V)) = 

1( )g f 
(V) is 

supra R*-closed in X. Therefore g f is supra R*-

continuous.Also since X is a supra T1/2 space 
1( )g f 
(V) is supra regular closed and hence g  f 

is supra regular continuous. 

 Theorem 5.14: For a topological space, the 

following conditions are equivalent. 

1. X is supra R*-T1/2-space. 

2. Every singleton set in X is either regular 

semi closed or supra regular open. 

Proof:(i) (ii):Let Xx and assume {x} is not  

supra regular semi closed .Then X-{x}is not supra 

regular semi o pen and X-{x} is trivially a supra R*-

T1/2 closed space in which every supra R*-closed set 

is supra regular closed. X-{x} is supra regular 

closed and {x}is supra regular open. 

(ii)  (i):Let us assume every singleton of X is either 

supra regular semi closed or regular open. Let 

XA be supra R*-closed and )(ArclA  and 

let )(Arclx  . 

To prove AArcl )(
 

Case (i): Let {x} be supra regular semi closed 

.Suppose {x} does not belong to A, then 

    AArclx  .But by corollary 3.19[10] 

  AArcl   does not contain any non empty regular 

closed set in X. Hence{x}A.   AArcl )(
. 

The above implies AArcl )(
 .Hence A is a 

supra regular closed set. Thus every supra R*-closed 

is supra regular closed and hence X is supra R*-T1/2 –

space. 

Case (ii):Let{x}be supra regular open .Since {x} 

)(Arcl  , we have {x} . A Hence 

 {x} A .Therefore A is supra regular closed and 

hence every supra R*-closed set is supra regular 

closed. 

Theorem 5.15: 

1. SRO(X) µR*-O(X) 

2. A space X is supra R*-T1/2-space iff  

SRO(X) = µR*-O(X) 

Proof: (1) Let A be a supra regular open set in X. 

Then X-A is supra regular closed. Since every supra 

regular closed set is supra R*-closedX-A is supra 

R*-closed. Hence A is supra R*-open which implies 

SRO(X) µR*-O(X). 

(2).Let X be a supra R*-T1/2-space.Let A  µR*-

O(X).Then X-A  is supra R*-closed set. Since X is 

supra R*-T1/2-space,X-A is supra regular closed. 
A is supra regular open in X.  Hence SRO(X) = µR*-

O(X). 
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On the other hand, let SRO(X) = µR*-O(X).Let A be 

supra R*-closed. Then X-A is supra R*-open. X-A is 

regular open (by hypothesis).Hence A is supra regular 

closed and hence X is a supra R*-T1/2-space. 
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