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Abstract: Computer languages in the research field has helped lot to save researchers time to extend 

their work.  In general, Difficult problems can be solved while converting them into a programming 

language. In this context, we constructed a C program to test the collection of open sets forms a 

topological space and then finds the closed set for each set in the collection. 
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1.Introduction 

The C programming language was developed in the Bell Labs of AT&T by an employee called 

Dennis Ritchie[1] between 1969 and 1973 while working on Unix operating system. C programming 

is a fundamental and popular language. C is stable, universally supported, and has reliable tooling. 

Particularly, it is simple and easy language because of its simple programming structure. Also C 

library will compile and run almost anywhere, can be developed anywhere, and will require minimal 

dependencies. Computer languages in the research field has helped lot to save researchers time to 

extend their work. In general, Difficult problems can be solved while converting them into a 

programming language. In this context, we constructed a C program to test the collection of open 

sets forms a topological space and then finds the closed set for each set in the collection. 

 

2. Preliminaries 

Definition 2.1: A topology[2] on a set X is a collection τ of subsets of X having the following 

properties: 

1) ∅ and X are in τ. 

2)  The union of the elements of any subcollection of  τ is in τ.  

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

A set X for which a topology τ has been specified is called a topological space. 

Definition 2.2: If X is a topological space with topology τ , we say that a subset U of X is an open 

set of X if U belongs to the collection τ. Using this, a topological space is a set X together with a 

collection of subsets of X, called open sets[2], such that ∅ and X are both open, and such that 

arbitrary unions and finite intersections of open sets are open.  

Definition 2.3: A subset A of a topological space X is said to be closed[[2] if the set X-A is open. 

  

3. Algorithm 

Step 1: Define the collection of sets. 

Step 2: Check if the empty set and the set itself are included in the collection. 

Step 3: Check closure under finite intersections: For every pair of sets, verify that their intersection is 

also in the collection. 

Step 4: Check closure under arbitrary unions: For every pair of sets, verify that their union is also in 

the collection. 

Step 5: If all conditions are met, the given collection of sets forms a topological space; otherwise it 

does not. 
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Step 6: If the given collection of sets forms a topological space, then find the complement set for 

each set in the collection. 
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Output:1 

Collection of open sets : {{} ,{c},{a,b,c}} 

Collection of closed sets : {{} ,{a,b},{a,b,c}} 

Output:2 

Collection of open sets : {{} ,{c}} 

Error: The universe is not included in the collection. 
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