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Section B

Answer any SIX questions (6× 5 = 30 Marks)

1. State and Prove Cantor’s intersection theorem.
2. State and Prove Baire’s theorem.
3. If f and g are continuous real functions defined on a metric space X,

show that f + g and αf are also continuous where α is any real number.
4. State and Prove Minkowski’s Inequality.
5. Show that any continuous image of a compact space is compact.
6. State and Prove generalized Heine Borel theorem.
7. State and Prove Lebesgue’s Covering Lemma.
8. Prove that: Every compact Hausdorff space is normal.

Section C

I - Answer any TWO questions (2× 10 = 20 Marks)

9. Let X and Y be metric spaces and f a mapping of X into Y . Show that f is
continuous at x0 if and only if xn → x0 ⇒ f(xn) → f(x0).

10. i. Prove that C(X,R) is a closed subset of the metric space B.
ii. State and prove Cauchy’s Inequality.

11. State and prove Tychonoff’s theorem.
12. Prove the following.

i. The product of any non-empty class of Hausdorff spaces is a Hausdorff space.
ii. Every compact subspace of a Hausdorff space is closed.

II - Compulsory question (1× 10 = 10 Marks)

13. State and prove Heine Borel theorem.
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