
International Journal of Mathematical Analysis 

Vol. 8, 2014, no. 60, 2987 – 2990 

HIKARI Ltd,  www.m-hikari.com 

http://dx.doi.org/10.12988/ijma.2014.411360 

 

 

New Sets and Functions via R*-Open Sets 
 

 

R. Delhi Babu 

 

Department of Mathematics 

Sathyabama University 

Chennai 600119, India 

 
   Copyright © 2014 R. Delhi Babu. This is an open access article distributed under the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in 

any medium, provided the original work is properly cited. 

 

Abstract 

 

  In this paper, R*-BI-sets and R*-strong BI-sets are introduced and the 

relationship of these sets with already existing some of the sets in ideal spaces are 

discussed. R*-BI –continuous functions and R*-strongly BI –continuous functions 

are also introduced via R*-BI-sets and R*-strong BI-sets.       
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1 Introduction and Preliminaries 
 

By a space (X,), we mean a topological space X with a topology  defined on X. 

For a given point x in a space (X,), the system of open neighborhoods of x is 

denoted by N(x) = {U   : x U}. For a given subset A of a space (X, ), cl (A) 

and int (A) are used to denote the closure of A and interior of A respectively with 

respect to the topology . 

A non empty collection of subsets of a set X is said to be an ideal on X, if it 

satisfies the following two conditions: (i) If A  I and B  A, then B  I; (ii) If 

A  I and B  I, then AB I. An ideal space (X, , I) means a topological 

space (X, ) with an ideal I defined on X. Let (X, ) be a topological space with 

an ideal  I defined on X. Then for any subset A of X, A*(I, ) ={x  X / AU 

I for every U  N(x)} is called the local function of A with respect to I and .  

If there is no ambiguity, we will write A*(I) or simply A* for A*(I, ). Also, cl* (A) 

= A  A* defines a Kuratowski closure operator for the topology *(I) (or simply 

*) which is finer than . An ideal I on a space (X, ) is said to be codense ideal if  
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and only if   I = {}. Jankovic [3] motivated many researches to generalize the 

concepts of topological spaces via ideals. 

Manoharan et al. [4] defined R*-perfect sets and proved that the collection of all 

R*-perfect sets of an ideal space forms a basis for a topology called R*
c-topology. 

The members of R*
c-topology are called R*-closed sets and the complements of 

R*-closed sets are called R*-open sets. The collection of all R*-open sets will be 

denoted by R*(I, ) or simply R*. 

 

Definition 1.1 [4] Let (X,  , I) be an ideal topological space and A be a subset of 

X . The subset A is said to be R*-perfect if A* A  I. 

 

Lemma 1.2 [4] In an ideal space (X,, I), every *- open set is an R*-open set but 

not the converse. 

 

Definition1.3 A subset A of an ideal topological space (X,, I) is said to be 

 

(i) t-I-set if int (A) = int (cl*(A)), [1] 

(ii) QI-set if int (cl*(A)) = cl (int (A)), [3] 

(iii) a BI-set  if A = U V, where U is open and V is a t-I-set, [1] 

(iv) a strong BI-set if A = UV, where U is open and V is both t-I-set  

and QI-set, [3] 

(v) a (t-I, QI)-set if A is both t-I-set and QI-set, [3] 

 

2 New sets via R*-open sets  

 

Keskin and Noiri[3]  introduced strong BI-set which can expressed as 

intersection of two sets in which one set is open and another one is both a t-I-set 

and a QI-set. In this section, we introduce R*-BI-set and R*-strong BI-set and some 

new functions.   
 

Definition 2.1 Let A be a subset of an ideal topological space (X,, I). Then A is 

said to be (i) an R*-BI-set if A = U V, where U is R*-open and V is a t-I-set,    

(ii) an R*-strong BI-set if A = U  V, where U is R*-open and V is a (t-I, QI)-set. 

 

Proposition 2.2 For a subset A of an ideal topological space (X,, I), the 

following properties hold:(i) Every open set is an R*-strong BI-set. (ii) Every 

R*-strong BI-set is an R*-BI-set. 

 

Proof By Lemma 1.2, every open set is an R*-open set. Any open set U of X can 

be written as U = U  X, where U is R*-open and X is a (t-I, QI)-set. This proves 

(i).  

Example 2.4 shows that the converse of the above proposition is not true. 
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Proposition 2.3 For a subset A of an ideal topological space (X,,I), the 

following properties hold: (i) Every BI-set is an R*-BI-set. (ii) Every strong BI -set 

is an R*-strong BI -set. 

 

Proof Follows from Lemma 1.2. 

 

Example 2.4 Let X={a, b, c}, ={, X, {a},{b},{a,b}}and I = {,{a}}.  The set 

{c} is an R*-strong BI -set but not an open set. The set {a,c} is an R*-BI-set but it 

is not an  R*-strong BI-set. 

The following example shows that the converse of the Proposition 2.3 need not be 

true. 

Example 2.5  Let X={a, b, c}, ={, X, {a},{a,c}}and I = {,{b},{c},{b,c}}. 

The set {a,b}is both an R*-BI-set and an R*-strong BI-set but it is neither a BI-set 

nor a strong BI -set. 

Remark 2.6 Using the above propositions, we get the following diagram: 

Open set           Strong BI -set           BI -set   

       

                              

R*-open sets        R*- Strong BI -set      R* - BI -set  

 

Examples 2.4 and 2.5 shows that none of the above implications are reversible.        

 

3 New functions via R*-open sets 
 

In this section, we introduce R*-BI –continuous functions and R*-strongly 

BI –continuous functions in an ideal space and study the relationship of this 

functions with already existing functions.   

 

Definition 3.1 A function f: (X,, I )  (Y ,) is said to be (i) R*-BI -continuous 

if for every open set V, f –1(V) is an R*-BI-set and (ii) R*-strongly BI 

-continuous if for every open set V, f –1(V) is an R*-strong BI -set in (X,, I ). 
Using the Propositions 2.2 and 2.3, we can prove the following propositions. 

Proposition 3.2 For a function f: (X,, I )  (Y,), the following properties hold: 

(i) Every continuous function is an R*-BI -continuous function.  

(ii) Every R*-strongly BI-continuous function is an R*-BI-continuous function. 

Proposition 3.3 For a function f: (X,, I)  (Y,), the following properties hold: 

(i) If f is BI-continuous function then it is an R*-BI-continuous function. 

(ii) If f is strongly BI -continuous, then it is R*-strongly BI-continuous. 

Examples can be constructed (from Examples 2.4 and 2.5) to show that converses 

of the Propositions 3.2 and 3.3 need not be true.  
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