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SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Show that for any set A, m*(A) = m*(A+ x) where A + x = [y+x : y
2. Show that for any set A there exists a measurable set E containing A and such that 
m*(A) = m(E).
3. Define Lebesgue integral.
4. If f(x) is any real function, Show that 
5. If f is measurable, m(E) <  and  A on E, then show that 
A m(E).
6. Define uniform convergent.
7. Define equicontinuous on a set E.
8. State Implicit function theorem.
9. Define a contraction of a metric space X in to X.
10. Prove that the constant functions are measurable.
11. Define a trigonometric polynomial.
12. Write Stirling’s formula.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. Prove that the class  is a  - algebra.
14. Show that  .
15. Let f be bounded and measurable on a finite interval [a,b] and let   Then  prove that there exist a step function h such that .
16. Suppose K is compact, and 
(a)   is a sequence of continuous functions on K,
(b)  converges pointwise to a continuous function f on K,
(c)   for all 
Then prove that  uniformly on K.
17. Suppose f maps an open set  in to  and f is differentiable at a point x.  Then Prove that the partial derivatives  exist and 
 (
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18. Let  be orthonormal on  [a,b].  Let  be the nth partial sum of the Fourier series of f and suppose . Then prove that  , and the equality holds if and only if .
19. Given a double sequence  Suppose that 
 and  converges.  Then prove that 
 .

SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. If then prove that E is measurable if and only if , for all  there exist disjoint finite intervals  such that m*(E  
21. State and prove Fatou’s Lemma.
22. State and prove Stone –weierstrass theorem.
23. Suppose f maps an open set   into .  Then prove that f  if and only if the partial derivatives   exist and are continuous on E for 
1
24. State and prove Parseval’s theorem.
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