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Answer Question 

1. Answer any five questions :

 a) Prove that the following collection form a top

set : Fix a point p

  ({}{ EPXE
p

 U

  where )(EP  in the power set of 

 b) Let  be induced with discrete topology. Find the 

following subsets of 

  (i) ,  (ii) 

 c) Give an example of a mapping which is continuous and closed but 

not open.  

 d) Show that the quotient topology on 

XYf  ),(:  is continuous, where 

 e) In ),( X  if for any pair of dis

continuous function 
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  Show that ),( X  is normal. 

 f) If  )1,1(: ( , 

  1,
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( ,  ) is the usual topological space.

 g) Examine if the real number space 

connected. 
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Question No. 1 and any four from the rest : 

questions : 

Prove that the following collection form a topology on a non

Ep . 

}:) XpE  , 

in the power set of E. 

be induced with discrete topology. Find the closure of the 

following subsets of . 

 (iii) P = the set of all prime numbers

Give an example of a mapping which is continuous and closed but 

Show that the quotient topology on X is the largest topology such that 

is continuous, where ),( Y is a topological space.

if for any pair of disjoint closed sets A and B 

continuous function ]1,0[: Xf  such that 

B

A
. 

is normal.  

,  ), is given by 

1x , examine if  is a homeomorphism.  Hence                     

) is the usual topological space. 

Examine if the real number space  with discrete topology i
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[ Turn over 

/December, 2023 

Full Marks : 50 

Weightage of Marks : 80% 

accuracy and relevance in the answer. Marks will 

be deducted for incorrect spelling, untidy work and illegible handwriting. The 

2  5 = 10 

ology on a non-empty  

closure of the 

= the set of all prime numbers   

Give an example of a mapping which is continuous and closed but 

is the largest topology such that 

is a topological space. 

 there is a 

is a homeomorphism.  Hence                     

topology is 
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2. a) Show that a bijective continuous function from a compact space to a 

2
T -space is a closed map. 

 b) Let  




n
A |

1
0 U

that every closed sub

 c) Show that every second countable space 

3. a) Show that a topological space 

continuous function 

 b) Let ),(
d

X   be a discrete topological space were 

all the components in 

 c) Prove that the closure of a connected set in a topological space is 

connected. 

4. a) Prove that a mapping 

)()(: AfAf   for every subset 

 b) Prove that a topological space 

net in X has a unique limit.  

5. a) Show that a topological space is 

 b) Define a normal space. Show that 

6. a) Define totally disconnected space. Show that the components of a 

totally disconnected space are it

 b) Define locally compact space.

locally compact space is lo

7. a) Define a uniform space 

X induced by  , then show that the 

  :)({ UUI AAA

 b) Show that a subnet of 

interval. 
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Show that a bijective continuous function from a compact space to a 

space is a closed map.   

n|  be induced with usual topology 

that every closed subset of A is compact ),(
d

A  . 

that every second countable space ),( X  is Lindelöff. 

Show that a topological space ),( X  is disconnected iff there in a 

continuous function }1,0{),(: Xf , which is onto. 

be a discrete topological space were ,,{ cbaX 

all the components in X. 

Prove that the closure of a connected set in a topological space is 

Prove that a mapping ),(),(:
/ YXf is continuous iff 

for every subset A of X. 

Prove that a topological space ),( X  is Hausdorff if every convergent 

has a unique limit.   

that a topological space is 
1

T iff every singleton set is closed.

Define a normal space. Show that a metric space is normal. 

Define totally disconnected space. Show that the components of a 

totally disconnected space are its singletons.  

Define locally compact space. Show that every closed sub-space of a 

locally compact space is locally compact. 

Define a uniform space ),( X . If  is the uniform topology on 

, then show that the  - closure of  

}U . 

Show that a subnet of  with usual topology is connected iff it is an 

  

 

Show that a bijective continuous function from a compact space to a 

3 

induced with usual topology 
d
 . Show 

3 

 4 

is disconnected iff there in a 

4 

},dc . Find 

3 

Prove that the closure of a connected set in a topological space is 

3  

is continuous iff 

5 

is Hausdorff if every convergent 

5 

iff every singleton set is closed. 4  

 1 + 5 

Define totally disconnected space. Show that the components of a 

1 + 4 

space of a 

1 + 4  

is the uniform topology on                

1 + 4 

with usual topology is connected iff it is an 

5  


