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M.Sc. DEGREE EXAMINATION, APRIL 2017
(Applicable Mathematics)

I YEAR — II SEMESTER

MAJOR V - TOPOLOGY
Time : 3 hours
    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions
1. Define a Cauchy sequence and give an example of a Cauchy sequence which is not convergent.
2. Define a metrizable space.

3. Define an open base and give an example.
4. Define a compact space and give an example.

5. If X is a metric space, define (a) an 
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net and (b) totally bounded metric space.
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6. When is a set of functions defined on a compact metric space said to be 

equicontinuous?
7. Show that a topological space is a T1 space if and only if each point is a closed set.

8. Define a completely regular space.   

9. Show by an example that component of a space is not necessarily open.
10. Give an example of a connected space which is not locally connected. 

11. Define a Lebesgue number . 
12. Define a Hausdorff  space .                     
SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions
13. Show that C(X,R) is a closed subset of the metric space B. 

14. Prove that any continuous image of a compact space is compact.                                                                                                   

15. Show that every sequentially compact metric space is totally bounded.
16. Prove that in a Hausdorff space, any point and disjoint compact subspace can be

separated by open sets, in the sense that they have disjoint neighbourhoods.

17. Let X be a topological space .If {Ai} is a non-empty class of connected subspaces of X such that 
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 is non-empty ,then show that A =
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 is also a connected subspace of X.                                                                                                        
18.  If X is a topological space and A a subset of X, show that (a) 
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and  (b) 
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19. Prove that every sequentially compact metric space is totally bounded compact.
                                 
[image: image7.wmf]SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions
20. If X and  Y are metric spaces and f a mapping of X into Y, prove that f is continuous

If and only if 
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is open in X whenever G is open in Y.
21. State and prove the Lindel 
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f ’s  theorem. Deduce that if X is a second countable 

space,then any open base for X has a countable subclass which is also an open base.   

22. State and prove Tychonoff’s theorem.
23. State and prove Tietze extension theorem.
24. Prove that a subspace of the real line R is connected if and only if it is an interval.
————
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