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Abstract: 

            In this paper survey was performed on relation between b-closed and pre closed 

sets in topological space. Throughout this paper (X, τ) represent topological spaces on 

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

a topological space (X, τ), cl(A) and Int(A) are denote the closure of A, and  the interior 

of A in X respectively. Here ,we introduce the relation between b-closed and pre –closed 

sets and derive these sets by using some basic definition and examples .Further, we can 

extend these results are using in open sets.   
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1. Introduction  

In 1970, Levine presented the idea of general closed set and deliberated the properties 

of sets, closed and open maps, compactness, normal and separation axioms. Lateron in 1996 

Andrjivic presented a novel type of general closed set in topological space called b closed 

sets. The exploration on generalization of closed set has commanded to significant 

contribution to the theory of separation axiom, generalization of continuity and covering 

properties. A.A.Omari and M.S.M. Noorani made an investigative study and gave the ideas of 

generalized b closed sets in topological spaces. 

In this work, the relative between b-closed sets and pre- closed sets are calculated and 

also semi-closed set are deliberated.Throughout this work (X,τ) represent the non-empty 
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topologicalspaces on which no separation axioms are expected, unless else mentioned. Let 

A⊆X, the closure of A and inner of A will be denoted by cl (A) and int (A) respectively. 

2. Preliminaries: 

Definition 2.1: Let X be a non -empty set.A family τ of subsets of X is said to be a topology 

on X, if and only if τ satisfies the following axioms. 

(a) φ and X are in τ. 

(b) The union of the elements of any subcollection of τ is τ. 

(c) The intersection of the elements of any finite subcollection of τ is in τ. 

Clearly, τ is a topology on X. The ordered pair (X,τ) is called a topological space.  

Definition2.2: Let (X,τ) be a topological space .Let A be a subset of (X,τ) .The union of all 

open sets contained in A is called the interior of A and is denoted by Int(A) or A˚. 

i.e. Int(A) = U{G ∈ τ / G⊆ A} 

Definition 2.3: Let X = {a,b,c },P(X) = { ,{a},{b},{c},{a,b},{b,c},{c,a},{a,b,c} } and 

 τ = {  X, {a},{a,b}}.Clearly,τ is a topology on X. The ordered pair (X,τ) is called a 

topological space.Let A ={a,c} be a subset of X .Then Int(A) ={a}. 

Definition 2.4: Let (X,τ) be a topological space .Let A be a subset of (X,τ) .The intersection 

of all closed sets containing A is called the closure of A and it is denoted by Cl(A) or  ̅. 

i.e .,Cl(A) =   {F/A ⊆ F X - F ∈ τ }. 

Definition 2.5: Let X = {a,b,c},P(X) = {  ,{a},{b},{c},{a,b},{b,c},{c,a}{a,b,c}}.clearly, T is 

a topology on X. The ordered pair (X,τ) is a topological space. Now,the closed sets are 

X,  {a,c},{a}.Let A = {c} be a subset of X. Therefore,Cl(A) = {a,c}. 

Definition 2.6:Let (x,τ) be a topological space and A be a subset of (X,τ).The intersection of 

all semi-closed sets of X containing A iscalled the semiclosure of A and it is denoted by 

sCl(A) 
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                       i.e.,sCl(A) =   {B ∈ P(X) / B  ⊇ A,B is a semi – closed inX}. 

Note: If A is semi-closed ,thensCl(A) =A. 

Definition 2.7: Let (X,τ) be a topological space and A be a subset A of X is said to be pre-

closed if the complement of A is pre-open. 

i.e, A⊇ Cl (Int(A)). 

Definition 2.8: Let (X,τ) be a topological space and A be a subset of (X,τ ). The intersection 

of all pre –closed sets of X containing A is called the preclosure of A and it is denoted by 

pCl(A). 

i.e, pCl(A) =  {B ∈P(X)/A ⊆ B ,B is pre-closed in X }. 

Definition 2.9 : Let (X,τ) be a topological space .A subset A of X is said to be semi-pre closed 

(β- closed) if the complement  of A is semi –pre-open (β-open) set. 

i.e, A ⊇Int(Cl(Int(A))). 

Definition 2.10 : Let (X,τ) be a topological space .A subset A of X is said to be b-closed if the 

complement of  A is b- open set. 

i.e, A ⊇ Int (Cl(A))  Cl(Int(A)). 

Definition 2.11: Let (X,τ) be a topological space and A be a subset of (X,τ).The intersection 

of all b-closed sets of X containing A is called the b-closure of A and it is denoted by bCl(A) 

i.e, bCl(A) =   {B∈ P(X) /A ⊆ B ,B is b-closed in X }. 

3. The Relation Between b-closed sets and pre-closed sets 

Theorem 3.1 

Every closed set is pre-closed and b-closed 

Proof: 

Let(X,τ) be a topological space ,Let A be closed set in(X,τ)  
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Then ,Cl(A)=A - (1) 

In general ,Int(A)⊆Cl(A) 

By eqn(1), Cl(Int(A))⊆A - (2) 

Therefore A is pre-closed set 

Also we have, 

Int (Cl(A))⊆A –(3) 

By eqn (2)&(3) we have 

Int(Cl(A))   Cl(Int(A))⊆ A 

So ,A is pre-closed and b-closed  

Hence every closed set is pre-closed and b-closed 

Remarks 3.1.2: The converse of the above theorem need not be true. 

Example 3.2: Every pre-closed and b-closed set need not be closed. 

Solution : Let X={a,b,c} and P(X) ={  {a},{b},{c},{a,b},{b,c},{a,c},{a,b,c}} and 

τ={  ,X,{b,c},{a},{a,c}} 

Then τ is a topology on X. The ordered pair (X,τ) is a topological space . 

Now,the collection of closed sets are {X,  ,{a},{b,c},{a,c}} 

Let A={a,b} be a subset of X. 

Then,Int(A) ={a} 

Hence Cl(Int(A)={A} 

Therefore, Cl(Int(A)) ⊆A , But A ∉τ′ & also we have ,Cl(A)={a,c} which implies that  

Cl(Int (A)) = {a,c} and also  
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Int(Cl(A)) ={a} 

Therefore Int(Cl(A))   Cl(Int(A)) ={a} ⊆A.But A ∉ τ′ 

Therefore A is pre-closed and b-closed but A it is not closed. 

Hence every b-closed set & pre-closed set need not be closed. 

Theorem 3.3: Every pre-closed set is b-closed 

Proof : Let (X,τ) be topological space.Let A be pre-closed set. Then, we have  

Cl(Int(A))⊆ A. -  (1) 

In general,Int(A) ⊆A and Cl(A) =A which implies that  

Int(Cl(A)) ⊆ A  - (2)  

By(1)& (2),Int(Cl(A))   Cl(Int(A)) ⊆A. 

Therefore A is a b-closed. 

Hence every pre-closed set is b-closed. 

Theorem 3.4: Every b-closed set need not be pre-closed  

Let X ={a,b,c} and P(X) = { ,{a},{b},{c},{a,b},{b,c},{a,c},{a,b,c}} 

and τ ={ X,  ,{a,c},{a},{c}}. 

Then τ is a topology on X. The ordered pair (X,τ) is a topological space.  

Now,the collection of closed sets are{ ,X,{b},{b,c},{a,b}}. 

Let A ={c} be a subset of X .Then ,Int(A)= {c} which implies that Cl(Int(A)) = {b,c}⊄ A and 

Cl(A) = {b,c} which implies that Int(Cl(A)) ={c} 

Therefore, Int(Cl(A))   Cl(Int(A)) = {c} ⊆A .Hence A is b-closed . 

Also, Cl(Int(A)) ={b,c}⊄ A .Hence A is not pre-closed. 

Thus, A is b-closed but it is not pre-closed. 
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Hence every b-closed set need not be a pre –closed set. 

Theorem 3.5 : Every b-closed set is semi –pre closed . 

Proof: Let (X,τ ) be topological spaces. Let A be b-closed set in (X, τ) .Then we have  

Int(Cl(A))   Cl(Int(A)) ⊆Awhich is the intersection of semi closed and pre-closed sets . 

We know that, every semi closed set is semi-pre closed and also every pre-closed set is semi-

pre closed. Also,intersection of semi closed set and pre closed set is semi-pre closed 

set.Hence, every b-closed set is semi –pre-closed set. 

Theorem 3.6: Every semi –pre closed set is also b-closed. 

Let X = {a,b,c} and P(X) ={  ,{a},{b},{c},{a,b},{b,c},{a,c},{a,b,c} and τ ={X,  , 

{a,b},{a}.{b}}. 

Then τ is a topology on X. 

The ordered pair (X,τ) is a topological space . 

Now,the collection of closed sets are { ,X,{c},{b,c},{a,c}}. 

Let A ={b} be a subset of X. Then Int (A)={b} and Cl(A) ={b,c} which implies that 

Cl(Int(A)) ={b,c} , also Int(Cl(A))={b}. And Int(Cl(Int(A))={b}.Therefore,Int (Cl(Int(A))) 

={b}.Therefore  ,Int ( Cl(Int(A)))   A  

Thus A is semi-pre closed and also, 

Int(Cl(A))   Cl(Int (A)) ={b} ⊆A. 

Therefore, A is semi-pre closed and also b-closed. 

Hence every semi –pre closed is also being b-closed set. 

Flow Chart: 
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b - closed Pre - closed 
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