							           PAM/CT/1A02 ( MA12)
M.Sc. DEGREE EXAMINATION, NOVEMBER 2015.
(Applicable Mathematics)
I YEAR — I SEMESTER
Paper-II - REAL ANALYSIS
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Define a - algebra.
2. Define measurable function and give an example.
3. Show that if  and  are measurable, a.e and  is integrable, then  is integrable.
4. Define: Integral of a measurable simple function.
5. State Cauchy criterion for uniform convergence sequence of function.
6. Define a function pointwise bounded on a set E.
7. What is the total derivative of a linear map  ?
8. State implicit function theorem.
9. Define Dirichlet kernel.
10. Define an orthonormal system of a function.
11. Give an example where strict inequality occurs in Fatou’s lemma.
12. Define the differentiability of a function 
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. Show that every interval is measurable.
14. Let  and  be non-negative measurable functions then prove that                    .
15. Suppose  uniformly on a set E in a metric space. Let x be a limit point of E, and suppose that for then prove that 
(i)  converges to   and 	(ii)
16. Suppose  maps a convex open set into ,  is differentiable in  and there is a real number  such that  for every then prove that             for all .
17. If, for some x, there are constants  and  such that  for all  then prove that 
18. If  is a sequence of measurable functions on  show that  is measurable.
19. If K is a compact metric space, if  for  and if  converges uniformly on K, then prove that  is equicontinuous on K.    
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. Show that outer measure of an interval is equal to its length.
21. State and prove Lebesgue’s dominated convergence theorem.
22. If is a continuous complex function on  then prove that there exists a sequence of polynomials  such that  uniformly on . If is real, the  may be taken real.
23. State and prove inverse function theorem.
24. State and prove parseval’s theorem.
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