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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. Define a complete metric space and illustrate with an example.
2. Define a metrizable space.
3. Define an open base and give an example.
4. Define the product topology on X.
5. When is a topological space said to be locally compact? Give an example.
6. Define an equicontinuous family of functions on a compact metric space X.
7. Define a Hausdorff space.
8. Define a normal space.
9. Is components of a space necessarily open? Justify.
10. Define a locally connected space and give an example of a locally connected space which is not connected.
11. Define a sequentially compact metric space.
12. State Tietz extension theorem.
SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. If f and g are continuous real functions on a metric space X, show that f + g is also continuous.
14. Prove that any closed subspace of a compact space is compact.
15. Show that every complete and totally bounded metric space  X is compact.
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 neighborhoods.
17.  Show that any continuous image of a connected space is connected.
18.  Show that C(X , R) is a closed subset of the metric space B.
19.  Show that a product of any non- empty class of Hausdorff space is  Hausdorff.
SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20.  State and prove Baire’s theorem.
21.  State and prove Heine Borel theorem.
22.  State and prove Tychnoff’s theorem.
23.  State and prove Urysohn’s lemma.
24. Show that the product of any non-empty class of connected spaces is connected.
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