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Abstract :  In this paper, we introduce a new class of set in the topological space, namely Pre-

open set in the topological space. We find characterizations of these sets. Further, we study some 

fundamental properties of these sets in the topological space. 
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I. Introduction  

The term Pre-open set is called nearly open set and locally dense. Pre-open set plays a significant 

role in the topological space. Ever since the concept of the term Pre-open set in a topological 

space was first introduced by the three  mathematician  Mashhour,  Abd. El-Monsef  &  El-Deeb 

[12]
 in the year 1982. In the topological space, the repeated application of interior and closure 

operators leads to several different new classes of sets. Some of them are generalized form of an 

open sets. While  few others are the so called Pre-open set. The authoress is not in a position to 

trace out the original source of the concept of Pre-open set but it is proposed to make a 

systematic study of these concepts in the following sections of this chapter.   

In this paper, analogous to Mashhour,  Abd. El-Monsef  &  El-Deeb 
[12]

’s Pre-open set,  we 

try to attempt to develop certain results based on these set in the topological space.  

II. Preliminaries  

Throughout this paper (X , 𝜏) is always denote topological spaces on which no separation axioms 

are assumed, unless otherwise mentioned. When A is a subset of (X , 𝜏) then CL(A) &  IN (A) are 

denote the closure and interior of the set A in the topological space. 
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2.1 . Pre-open set
[12]

 : Let (X , J) be a topological space of a nonempty set  X  with  the topology  

J  &  let  A  ⊆  X  then  the  set  A  is  said to  be  Pre-open set if and only if  A ⊆  IN[ CL(A)]. 

That is “a Pre-open set is a set which is contained in interior of its closure”.   

The family of all  Pre-open set in the topological space is denoted by  F[PO(X)].   

2.2 . Proposition : The set of real space R with the usual topology J is always a Pre-open set. 

We shall show it by  taking  an example.  

Let X  = R ; ( the real space ) and  CL ( R) = R and  IN{CL ( R)} =  IN {R} = R.  

So,   IN{CL( R)} = R and  R  ⊆  R.  ⟹  Hence,  X ⊆ IN{CL (X)}.  

Therefore, the set of real space R with the usual topology  J  is always a Pre-open set in  the  

topological space.  

2.3 . Proposition : The empty set 𝛗  is always a Pre-open set in the real space with the usual 

topology.  

We shall show it by  taking an example in the real space  R.  

Let  X  =  φ ; ( the empty set ) and CL (φ) =  φ  and  IN {CL (φ)} =  IN {φ} = φ.  

So,   IN {CL (φ)} = φ  &  φ ⊆  φ     Hence,  X  ⊆  IN {CL (X)}.  

Therefore, the set 𝛗  is always a  Pre-open set in the real space with the usual topology.   

2.4 . Proposition :  Every open set is always a Pre-open set in the real space with  the usual 

topology.  

We shall show it by taking an example in the real space R with the usual topology. 

Let   X  = ]a , b[ ; ( open interval )  

Then CL ( ]a , b[ ) = [a , b]  & IN {CL( ]a , b[ )} = IN { [a , b] } = ]a , b[.  

So,  IN{CL( ]a , b[ )} = ]a , b[ & ]a , b[ ⊆ ]a , b[.  Hence,  X ⊆ IN {CL (X)}.  
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Therefore, every open interval is always a Pre-open set in the real space with the usual 

topology. As we know that as every open interval is an open set in the topological space.  

Hence, every open set is always a Pre-open set in the real space with the usual topology.   

2.5 . Proposition : Every closed set is not a Pre-open set in the real space with the usual 

topology.  

We shall show it by taking an example in the real space R with the usual topology . 

Let   X  = [a , b] ; ( closed interval )  

Then CL ( [a , b] ) = [a , b]  &  IN {CL( [a , b] )} = IN {[a , b]} = ]a , b[.  But,  [a , b] ⊈  ]a , b[   

⟹  X  ⊈ IN{CL ( [a , b] )}. Hence,  X ⊈ IN{CL (X)}.  

So, every closed interval is not a Pre-open set in the real space with the usual topology. 

As we know that every closed interval is always a closed set in the real space.  

Thus, every closed set is not a Pre-open set in the real space with the usual topology. 

2.6 . Proposition :  Every half  open interval is not a Pre-open set in the real space with the 

usual topology.  

We shall show it by taking an example in the real space R with the usual topology. 

Case – [1] :  Let  X  = [ a , b [ , 

Let  X  = [ a , b [ ; ( half open interval )  

So,  CL{ [a , b[ } = [a , b] and  IN{CL( [a , b[ )} = IN{[a , b]} = ]a , b[.  

But,  [a , b[ ⊈ ]a , b[  ⟹  [a , b[  ⊈  IN{CL( [a , b[ )}.  Hence,   X   ⊈  IN { CL (X) }.  

Thus, every half open interval  X = [ a , b [ is not a Pre-open set in the real space with the  

usual topology.  

Case – [2] :  Let  X  = ] a , b ] ,   

Let X  = ] a , b ] ; ( half open interval )   
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So, CL( ]a , b] ) = [a , b] and  IN{CL( ]a , b] )} = IN{ [a , b] } = ]a , b[.  

But,  ]a , b] ⊈ ]a , b[  ⟹ ] a , b ]  ⊈  IN {CL( [a , b[ )}.   

Hence,  X ⊈  IN{ CL (X) }.  

Therefore, every half  open interval  X = ] a , b ] is not a Pre-open set in the real space with 

the usual topology.  

2.7 . Proposition  :  The union of two Pre-open set is a Pre-open set in the topological space.  

We shall show it  by taking an example in the real space R with the usual topology. 

We  have discussed earlier that the every open interval is  the  Pre-open set.  

Let  F = ]a , b[ U ]b , c[ ; where,   a < b < c .  

So,  F = ]a , b[ U ]b , c[ =  ]a , c[ - {b}  &  CL (F) = CL [{ ]a , c[ - {b}}] = [a , c]  & 

IN [{CL (F)}] = IN [{ [a , c] }] = ]a , c [ &   ]a , c[ - {b} ⊆ ]a , c [ ;  a < b < c.   

Hence,  F ⊆ IN [{CL (F)}].  

Therefore, the union of two Pre-open set that is  F = ] a , b [ U ] b , c [  is also a Pre-open set 

in the topological space.   

2.8 . Proposition :The intersection of two Pre-open set is always a Pre-open set in the 

topological space.  

We  shall show it by taking an example in the real space R with the usual topology. 

We have discussed earlier that  the every open interval is the Pre-open set.  

Let  F = ] a , b [ ∩ ] b , c [ ; where,  a < b < c .  

So,  F =] a , b [ ∩ ] b , c [ = φ   &  CL(F) = CL [{φ}] = φ  &  IN [{CL (F)}] = IN [{φ}] = φ    

&  φ  ⊆  φ.  So,  φ  ⊆   IN [CL{(F)}].   

Hence,  F  ⊆ IN [CL {(F)}].  
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Thus, the intersection of two Pre-open set that is  F = ]a , b[ ∩ ]b , c[ ; a < b < c  is  a Pre-

open set in the topological space.  

2.9 . Proposition : The intersection of arbitrary collection of Pre-open set is not a Pre-open 

set in the topological space.  

Proof  :   Let us consider,  An  =  ]  - 
1

n
 , 

1

n
 [  ∀ n ∈ N  then  

A1 = ] -1 , 1[ ,  A2 =  ]  - 
1

2
 , 

1

2
 [  ,  A3 =  ]  - 

1

3
 , 

1

3
 [ ,  A4 =  ]  - 

1

4
 , 

1

4
 [ …………  

Since, every open interval is an open set and also every open set is Pre-open set.  

Therefore, { An   ;  ∀ n ∈ N  } is a family of an infinite number of  Pre-open set. 

Clearly,  A1 ∩ A2  = ] -1 , 1[  ∩ ]  - 
1

2
 , 

1

2
 [ = ]  - 

1

2
 , 

1

2
 [, 

A1 ∩ A2 ∩ A3  =  ] -1 , 1[  ∩  ]  - 
1

2
 , 

1

2
 [ ∩ ]  - 

1

3
 , 

1

3
 [ = ]  - 

1

3
 , 

1

3
 [  and so on. 

Thus, at every step the size of the open interval is reducing  and getting closure to 0,   

i.e.,   ( ∞
n=1 An) = {0}  and  let  F =  ( ∞

n=1 An) = {0}  then  CL (F) = CL ({0}) =  φ 

and   IN [{CL (F)}] = IN [{φ}] = φ.  But,  {0} ⊈  φ   ⟹   F  ⊈  IN [{CL (F)}].    

Hence, the intersection of arbitrary collection of  Pre-open set is not a Pre-open set in the           

topological space. 

2.10 . Illustration  :  Let (X , J) be a topological space of a nonempty set X with  the topology  J  

then the Indiscrete topology  J = {  φ, X } is  a Pre-open set.  

Because, φ  and X are an open set in the Indiscrete space and every open set is a Pre-open set in 

topological space.   

Hence,  the Indiscrete space  is always a Pre-open set in the topological space.      

2.11 . Illustration  :  Let X  ≠  φ  and let D be the family of all subsets of the set X then the 

discrete topological space  (X , D) is always a Pre-open set. 
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Because, every subset of  X  is an open set in the Discrete space in topological space and we 

have proved earlier that every open set is a Pre-open set.  

Hence, the  Discrete space is always a Pre-open set in the topological space.    

REFERENCES  

[1] Levine, N. (1963). Semi-open sets and semi-continuity in topological spaces,  Amer. Math. 

Monthly, 70(1), 39-41. 

[2] Levine, N. (1970). Generalized closed sets in topology, Rendiconti del Circolo Matematico 

di Palermo, 19 (1), 89 - 96.  

[3] Crossly, S. G. & Hildebrand, S. K. (1971). Semi- closure, Texas Journal of  Science , 22, 99 

– 112.  

[4] Crossly, S. G. & Hildebrand, S. K. (1972). Semi topological properties, Fund. Math., 74,  

233-254.  

 [5] Bhattacharyya, P. & Lahiri, B. K. (1987). Semi-generalized closed set in topology,  Indian  

Journal  of  Math., 29, 375-382.  

[6] Levine, N. (1961). On the commutivity of the closure and interior  operator in 

topological spaces,  Amer. Math. Monthly,  68, 474 - 477.  

[7] Mashhour, A. S., Hasanein, I. A. & El-Deeb, S. N. (1983). 𝜶 −continuous and 𝜶 −open 

mappings, Acta. Math. Hungar, 41, 213-218.   

[8] Noiri, T. & Ahmad, B. (1982). A note on semi-open functions, Math.  Sem. Notes , Kobe  

Univ. , 10, 437-441.  

 [9] Bohn, E. & Lee, J. (1965). Semi-topological groups, Amer. Math. Monthly, 72, 996 – 998.  

[10] Das, P. (1973). Note on some applications on semi-open sets, Prog.  Math., 7,                  

33 – 44.  

http://www.ijmra.us/
http://www.ijmra.us/


International Journal of Management, IT & Engineering 

Vol. 8 Issue 7, July 2018,  

ISSN: 2249-0558  

Impact Factor: 7.119Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com                          
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at: 

Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

  

465 International journal of Management, IT and Engineering 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

[11] Stone, M. H. (1937). Applications of the theory of Boolean rings to general topology, 

Trans. Amer. Math. Soc., 41, 375 – 481.  

[12] Mashhour, A. S.,  Abd. El-Monsef, M. E.  &  El-Deeb, S. N., (1982). On pre-continuous 

and weak pre-continuous mappings , proc. Math. Phys. Soc. Egypt., 53,   47 – 53.  

[13] Njastad, O. (1965). On some classes of nearly open sets, Pacific J. of  Math., 15(3),  961- 

970. 

[14] Abd. El-Monsef, M. E., El-Deeb, S. N. & Mahmoud, R. A., (1983). 𝜷 − open sets and 𝜷 −

 continuous mappings, Bull. Fac. Sci. Assiut Univ.,12,  70-90. 

[15 ] Mahmoud, R.A., & Abd El-Monsef, M. E., (1990) .  β-irresolute and β-topological 

invariant ,  Proc. Pakistan. Acad.Sci., 27, 289–296.  

[16]  Pious Missier, S.  & Arul Jesti, J.,( 2012).  A new notion of open-sets in topological 

spaces,  Int. J. Math. Arc., 3(11), 3990-3996. 

[17]  Dorsett C.,(1982). Semi-regular spaces. Soochow J. Math. 845–53. 

[18] Hamllet N., (1975). A correction to the paper Semi-open sets and semi-continuity in 

topological spaces by Norman Levine, Proc. Amer. Math. Soc., 49, 458–460. ´  

[19] Munkres  J. R.,( 1975). Topology, A First Course, Prentice-Hall, Inc. .  

[20] Crosseley S. G. (1978). A note on semi topological properties, Proc. Amer. Math. Soc. 72, 

409 – 412.  

[21] Jha S. N. & Tripathy A. R., Some Remarks on semi-open and semi-closed sets , 

Mathematics Education.  

[22] Levine N., (1963). Some Remarks on closure operator in topological spaces , Amer. 

Math. Monthly, 70, 553. 

[23] Maheshwari S. N. , Thakur  S. S. & Gyu Ihe Chae, (1981). Decomposition of regular 

openness of sets , UIT Report 12, No-1, 141-145. 

http://www.ijmra.us/
http://www.ijmra.us/


International Journal of Management, IT & Engineering 

Vol. 8 Issue 7, July 2018,  

ISSN: 2249-0558  

Impact Factor: 7.119Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com                          
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at: 

Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

  

466 International journal of Management, IT and Engineering 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

[24] Maki H., Rao K. C. & Gani Nagoor A., (1999). On generalizing semi-open and pre-open 

sets, Indian  J. Pure  Appl. Math. Sci. , 49 , 17 – 29. 

[25] K. Priti, Some Properties of Semi-topological concepts, Ph.D. Thesis, TMBU, Bhagalpur 

[26] Andrejevic, D. (1986). Semi pre-open sets, Mat. Vesnik, 38 (1), 24-32. 

[27] David R. Wilkins & Hilary, (2001). Topological spaces, course 212.  

[28] Shlya Isac Mary T. & Thangavelv P.,(2010). On Regular pre-semi closed sets in 

topological spaces, KBM J. of Math. Sc. & Comp. Applications, 1, 9-17. 

[29] Robert, A.& Pious Misser, S., (2012). A New class of Nearly open sets, International 

Journal of Mathematics Archive, 3(7), 1-8. 

[30] Ibrahim H. Z. Bc., (2013).Open sets in topological spaces, Advances in pure Mathematics, 

3, 34-40.  

 

 

******************************************************* 

 

  

 

 

 

http://www.ijmra.us/
http://www.ijmra.us/

