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Abstract: Topology is playing a key role in almost every field of 

applied sciences and several branches of mathematics. This is very 

useful concept especially in information system, particle physics, 

quantum physics, high energy physics etc. In 2002 Csaszar
4
 introduced 

and studied the concept of generalized topology and generalized 

continuity. In 2011 Nithyanantha Jothi S and Thangavelu P
2
 have 

introduced the concept of binary topology between two sets and studied 

different properties. In this paper we introduce and studied μ-binary 

topological spaces and investigate its basic properties 

Keywords: Binary topological spaces, μ-binary topological spaces, 

μB-closure (μBI), μB-interior (μBI). 

 

1. Introduction 

 

       In 2012 the authors3 have introduced the concept of binary closure, 

binary interior and binary continuity and binary separation axioms. Further 

in 2014, they have introduced and studied generalized binary closed sets and 

generalized binary open sets that are analogous to the generalized closed 

sets and generalized open sets in point set topology. They4 have further 

shown that binary closed sets in binary topological space are generalized 

binary closed but the converse is not necessarily true and obtained necessary 

and sufficient conditions for generalized binary closed sets to be binary 
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closed. In this chapter we introduce  binary topological spaces and 

 binary continuous maps and studied different properties of these maps. 

In section 2, we study basic definitions and properties of binary topological 

spaces. In section 3 we introduce the concept of  binary topological 

spaces and studied various characterizations. Throughout the chapter  X  

and  X  denote the power sets of X  and Y  respectively.   

 

2 . Preliminaries 

 

      Definition 2.1. Let X  and Y  are any two non-empty sets. A binary 

topology from X  to Y  is a binary structure    M X X   that satisfies 

the following axioms: 

(i)    ,   and  ,X Y M . 

(ii)   1 2 1 2,A A B B M , whenever  1 1,A B M  and  2 2,A B M . 

(iii)  If   , ;A B    is a family of members of M , then   

 ,A B M       

       Definition 2.2. If M  is a binary topology from X  to Y , then the triplet 

 , ,X Y M is called a binary topological space and the members of M  are 

called the binary open subsets of the binary topological space  , ,X Y M . 

The elements of X Y  are called the binary points of binary topological 

space  , ,X Y M . If Y X , then M  is called binary topology on X  in which 

case we write  ,X M  for binary topological space. 

       Definition 2.3. Let  , ,X Y M  be a binary topological space and let 

 ,x y X Y  . The binary open set  ,A B  is called a binary neighborhood 

of  ,x y  if x A  and y B . 

Example 2.1.     , , ,I X Y  is called the indiscrete binary topology 

from X  to Y  and  , ,X Y I  is called the indiscrete binary topological space. 

Example 2.2. Let    D X Y  . The binary topological space  , ,X Y D   

is called the discrete binary topological space.  
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Remark 2.1. As      X Y X Y    , the concept of binary topology 

from X  to Y  and the concept of topology on X Y  are independent. It is 

noteworthy to see that the product topology of topologies of X  and Y  is 

independent from the binary topology from X  to Y  as seen from the 

following Example 2.3. 

Example 2.3. Suppose  ,X  and  ,Y  are topological spaces. Let 

 :A B A and B      . Then   is the product topology for X Y . 

However this cannot be the binary topology from X  to Y  as  ,   does 

not belong to  .   is a binary topology if we identify  ,   with the 

empty set  .  

       Now let  , ,X a b c  and  1, 2, 3Y  . Clearly      , , , ,M a    

 ,X Y is a binary topology from X  to Y . Since   ,a   cannot be 

identified with  a  or  , M  is not a product topology on X Y . As the 

examples shows, the sets X  and Y  may have many binary topologies. By 

regarding each binary topology from X  to Y  as a subset of    X Y  , 

the binary topologies from X  to Y  are partially ordered by set inclusion.  

       Proposition 2.1. Let  :   be any family of binary topologies 

from X  to Y . Then    is also a binary topology from X  to Y .  

Remark 2.2. Let  :   be any family of binary topologies from X  to 

Y . Then    need not be a binary topology as shown in Example 2.3. 

Example 2.4. Let  , ,X a b c and  1, 2, 3, 4Y  . Then  1 , ,M    

           , 1 , , , 1,2 , ,a a b X Y  and          2 , , , , 1,3 , ,M a b X Y  are two 

binary topologies from X  to Y . Clearly  is not binary topology 

from X  to Y . 

       Definition 2.4. Let  , ,X Y M  be a binary topological space and A X , 

B Y . Then  ,A B  is binary closed in  , ,X Y M  if  \ , \X A Y B M . 

 

3.  Binary Topological Space  BTS  

 

       Definition 3.1. Let X  and Y  are any two non-empty sets. A generalize-

d binary topology  BT  from X  to Y  is a binary structure 
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   X Y   that satisfies the following axioms: 

(i)     ,  and  ,X X   

(ii) If   , :L M    is a family of members of  , then 

 , ,L M       . 

       If   is BT  from X  to Y , then the triplet  , ,X Y   is called 

generalized binary topological space  BTS  and the members of   are 

called the  binary open subsets  BOS  of  , ,BTS X Y  . The elements 

of X Y  are called the  binary points  BP  of  , ,BTS X Y  .   

Example 3.1. Let  1, 2X   and  , ,Y a b c . Then        , , 1 , , ,a c      

       2 , , , ,a b X Y is BT  satisfying the conditions mentioned above. 

      Definition 3.2. Let X  and Y  be any two non-empty sets and  ,L M , 

 ,N P  belongs to    X Y  , then    , ,L M N P  if L N  and M P . 

       Proposition 3.1. Let  :    be any family of BT S   from X  to 

Y . Then,    is also BT  from X  to Y .  

       Proof: Let    is BT  from X  to Y . Then  ,   and  ,X X    for 

all  . This implies  ,     and  ,X X   . Let 

     and  , ,L M      , where   is arbitrary index. Then 

 , ,L M    . Since    is BT  from X  to Y . It follows 

 , ,L M        . This implies that  ,L M      

  . Hence    is BT  from X  to Y .   

Remark 3.1. Let  :    be any family of BT ’s from X  to Y . Then 

   need not be BT  as shown in Example 3.2. 

Example 3.2. Let  , ,X a b c  and  1, 2, 3Y  . Then    1 , , ,X Y    
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         , 1,3 , , 1,2a X and               2 , , , 1,2 , , , 3 , ,X b c X Y   are 

two BT ’s from X to Y. Clearly 1 2   is not BT  from X  to Y . 

      Definition 3.3. Let  , ,X Y   be BTS  and L X , M Y . Then 

 ,L M is  binary closed set  BCS  in  , ,X Y   if  \ , \X L Y M  . 

       Proposition 3.2. Let  , ,X Y   be BTS . Then   

(i)  ,X Y and  ,   are BCS s  .  

(ii) If   , :L M   is a family of BCS s  , then  ,L M     is 

     BCS . 

       Definition 3.4. Let  , ,X Y   be BTS  and    , ,L M X Y . Let 

    1
, : ,L M L L M  



  is BCS  and    , ,L M L M   and Let 

    2
, : ,L M M L M  



  is BCS  and    , ,L M L M  . Then 

    1 2
, , ,L M L M

 

  
 
 

 is BCS  and       1 2
, , , ,L M L M L M

 

  
  
 

. The 

ordered pair     1 2
, , ,L M L M

 

  
 
 

 is called B  closure  BC  of 

 ,L M  and is denoted  ,Cl L M  in the  , ,BT X Y   where 

   , ,L M X Y . 

       Proposition 3.3. Let    , ,A B X Y  Then  ,A B  is BCS  in  , ,X Y   

iff    , ,A B Cl A B .  

       Proof: Suppose  ,L M  is BCS  in  , ,X Y  . Then by the definition, 

the order pair     1 2
, , ,L M L M

 

  
 
 

 is B  closure of  ,L M  

and       1 2
, , , ,L M L M L M

 

  
  
 

. Since  ,L M  is BCS  containing 

 ,L M  i.e.       
1 2

, , , ,L M L M L M
 

  
 

 
. Therefore we get 

      1 2
, , , ,L M L M L M

 

  
  
 

.  
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Conversely, suppose       1 2
, , , ,L M L M L M

 

  
  
 

. Let  , ,X Y   be 

BTS  and    , ,L M X Y . Then     1
, : ,L M L L M  



  is BCS  and 

   , ,L M L M   and     2
, : ,L M M L M  



  is BCS  and 

   , ,L M L M  . Therefore     1 2
, , ,L M L M

 

  
 
 

 is BCS  and 

      1 2
, , , ,L M L M L M

 

  
  
 

. Therefore  ,Cl L M  is BCS  and hence 

 ,L M  is BCS .  

       Proposition 3.4. Suppose      , , ,L M N P X Y   and  , ,X Y   is 

BTS . Then 

(i)    , ,Cl     ,    , ,Cl X Y X Y   

(ii)    , ,L M Cl L M  

(iii)    
1 1

, ,L M N P
 

 

   

(iv)    
2 2

, ,L M N P
 

 

  

(v)    , ,Cl L M Cl N P    

(v)     , ,Cl Cl L M Cl L M    

       Proof: The properties (i) and (ii) follows easily. 

Now     1
, : ,L M L L M  



  is BCS  and    , ,L M L M  , which 

implies     1
, : ,L M L L M  



  is BCS  and    , ,N P L M   

 
1

,N P




 . This proves (iii). Proof of (iv) is analogous and (v) and (vi) 

follows from Proposition 3.2.   

       Definition 3.5. Let  , ,X Y   be BTS  and    , ,L M X Y  Let 

    
01

, : ,L M L L M  
  is BOS  and    , ,L M L M    and Let 

    
02

, : ,L M M L M  
  is BOS  and    , ,L M L M   . Then 

    
0 01 2

, , ,L M L M
 

 is BOS  and       
0 01 2

, , , ,L M L M L M
 

 . The 
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ordered pair     
0 01 2

, , ,L M L M
 

 is called B  interior  BI  of  ,L M  

and is denoted by  ,I L M . 

       Proposition 3.6. Let    , ,L M X Y . Then  ,L M  is BOS  in 

 , ,X Y   iff    , ,L M I L M .   

       Proof: Suppose  ,L M  is BOS  in  , ,X Y  . Then by the definition 

of BI , the order pair     
0 01 2

, , ,L M L M
 

 is BI  of  ,L M  and 

      
0 01 2

, , , ,L M L M L M
 

 . Since  ,L M  is BOS  containing  
01

,L M


 

and  
02

,L M


 i.e.       
0 01 2

, , , ,L M L M L M
 

 . Therefore we get 

      
0 01 2

, , , ,L M L M L M
 

  .   

Conversely Suppose       
0 01 2

, , , ,L M L M L M
 

 .  Let   , ,X Y   be 

BTS  and    , ,L M X Y . Then      
01

, : ,L M L L M  
  is BOS  

and    , ,L M L M    and     
02

, : ,L M M L M  
  is BOS  and 

   , ,L M L M   . Therefore     
0 01 2

, , ,L M L M
 

 is BOS  and 

      
0 01 2

, , , ,L M L M L M
 

 . Therefore  ,I L M  is BOS  and hence 

 ,L M  is BOS .  

       Proposition 3.7. Suppose      , , ,L M N P X Y   and  , ,X Y   is 

BTS . Then 

(i)    , ,I     ,    , ,I X Y X Y   

(ii)    
0 01 1

, ,L M N P
 
  

(iii)    
0 02 2

, ,L M N P
 
   

(iv)    , ,I L M I N P    

(v)     , ,I I L M I L M    

       Proof: Quite easy  

 



 

68           Nazir Ahmad Ahengar, J. K. Maitra, Sujeet Chaturvedi and Roshani Sharma 

 

 

4. Conclusion 

 

       In this paper we introduce and studied  binary topological spaces, 

B  closure  BI  and B  interior  BI  and investigate several 

properties 

 

References 

 
1. A. Csaszar, Generalized Open Sets in Generalized Topologies, Acta Math. Hungar., 

106(1-2) (2005), 53–66. 

2. S. Jothi Nithyanantha and P. Thangavelu, Topology between Two Sets, Journal of 

Mathematical Sciences & Computer Applications, 1(3) (2011), 95-107. 

3. S. Jothi Nithyanantha and P. Thangavelu, On Binary Continuity and Binary Separation 

Axioms, Journal of  Ultra Scientist of Physical Sciences, 24(1A) (2012), 121-126. 

4. S. Jothi Nithyanantha and P. Thangavelu, On Binary Topological Spaces, Pacific-Asian 

Journal of Mathematics, 5(2) (2011), 133-138.  

5. S. S. Benchalli and I Neeli Umadevi, Semi-Totally Continuous Functions in Topological 

Spaces, International Mathematical Forum, 6(10) (2011), 479-492.  

6. S. Bhattacharya, On Generalized Regular Closed Sets, Int . J. Contemp. Math. Sciences, 

6(3) (2011), 145-152.  

7. M. Caldas and G. Navalagi, Weakly Α-Open Functions between Topological Spaces, Int. 

Jour. of Mathematical Sciences, Acta Math. 31 (2004), 39-51. 

8.  A. Csaszar, Generalized Topology, Generalized Continuity, Acta Math. Hungar., 96 

(2002), 351–357. 

9. A. Csaszar, Normal Generalized Topologies, Acta Math. Hungar., 115(4) (2007), 309– 

313. 

10. R. C. Jain, The Role of Regularly Open Sets in General Topology, Ph.D. thesis, Meerut  

University, Institute of advanced studies, Meerut-India, 1980. 

11. M. Mustafa Jamal, On Binary Generalized Topological Spaces, Refaad General Letters 

in Mathematics, 2(3) (2017), 111-116.  

12. D. Jankovic and T. R. Hamlett, Compactible Extensions of Ideals, Bull., Mat. Ital., 7(6-

B) (1992), 453-465. 

13. J. R. Munkers,Topology, Second Edition, Pearson Education Asia, 1998. 

14. Nazir Ahmad Ahengar and J.K. Maitra, On G-Binary Continuity, Journal of Emerging 

Technologies and Inovative Research  (JETIR), 5(7) (2018), 240-244. 

15. Nazir Ahmad Ahengar and J. K. Maitra, g*-Binary Regular Closed and Open Sets in g-

Binary Topological Spaces, Journal of Emerging Technologies and Inovative Research  

(JETIR), 5(9) (2018), 751-752. 



                                         μ-Binary Topological Space (μBTS)                                            69 

  

 

16. Nazir Ahmad Ahengar and J. K. Maitra, On g-Binary m-Open Sets nd Maps, Global 

Journal of Engineering Science and Researches (GJESR), 5(9) (2018), 318-322. 

17. Nazir Ahmad Ahengar and J. K. Maitra, On g-Binary Θ-Semi-Continuous Functions, 

International Journal of Scientific Research and Review (IJSRR), 7(10) (2018), 21-25.  

18. Nazir Ahmad Ahengar and J. K. Maitra, g*-Binary Regular Continuous Functions in g-

Binary Topological Spaces, International Journal of Scientific Research and Review 

(IJSRR), 7(10) (2018), 16-20. 

19. Nazir Ahmad Ahengar and J. K. Maitra, g-Binary δ-Semi-Continuous Functions In g-

Binary Topological Spaces, Global Journal of Engineering Science and Researches 

(GJESR), 5(9)  313-317  (2018). 

20. S. Jothi Nithyanantha, Binary Semi Continuous Functions, International Journal of 

Mathematics Trends and Technology (IJMTI), 49(2) (2017), 152-155  

  


