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INSTRUCTIONS:

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Before attempting the question paper, be sure that you have got the correct question paper.

5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.

Q.1(a) Prove that a function f of bounded variation on [a, b] can be expressed as the difference [5] 1 3
of two monotone increasing functions.

Q.1(b) Suppose f,g are of bounded variation on [a, b]. Show that f + g is also of bounded [5] 1 1
variation on [a, b].

Q.2(a) Consider the real valued function f:[0,5] - R defined by f(x) = [x], greatest integer [5] 2 3
function less than or equal to x. Prove that f is Riemann integrable and find the value of
the integral.

Q.2(b) Let f(x) =x3 on [0,2]. Is f Riemann integrable? If so, find the value of the integral [5] 2 1

J2 f()ydx.

Q.3(a) Show that a set whose outer measure is zero is measurable. Hence, conclude that every [5] 3 1
countable set is measurable.

Q.3(b) Suppose f,g are measurable functions defined over a measurable set E. Prove that {x € [5] 3 3
E:f(x) > g(x)} is measurable.

Q.4(a) Let f,g be bounded measurable functions on a set of finite measure E and f =g [5] 4 3
almost everywhere. Prove that [ f = [ g.

Q.4(b) Suppose f is a non-negative measurable function on E and fEf = 0. Show that f =0 [5] 4 1
almost everywhere on E.

w

Q.5(a) State Fatou’s Lemma and use it to prove the monotone convergence theorem. [5] 5
Q.5(b) Suppose {f,,} is a sequence of non-negative measurable functions on a measurable set E [5] 5 3
that converges pointwise on E to the function f. Suppose f, <f onE for eachn € N.
Prove that yllil?off" = [f over E.



