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(Answer all questions. Weightage 1 for each question)

Define Point-wise and Uniform convergence.

If feR(a), g eR(a)on [a,b] Show that (f — g) e R(a)

Show that the set of prime numbers is a Lebesgue measurable set

Define o field and show that it is closed under countable intersections.

Distinguish between simple function and continuous function.

If “f* is integrable, show that | f | is integrable.

Show that a set A is a measurable if and only if its indicator function is a measurable
function.

If £ is measurable function and if f = g almost everywhere. Show that g is measurable.

. Define Lp space
10.
11.
12.

State Holder’s inequality.
State Hahn decomposition theorem.
What do you mean by a product space?
(12 x 1=12 weightage)
Part B
(Answer any eight questions. Weightage 2 for each question)

State and prove Fundamental Theorem of Calculus.
Find the necessary and sufficient condition for the uniform convergence of a sequence of
function {f,} defined on [a, b].

If f € R(@), g € R (@) on [a, b] Show that (f + g) € R (@) and [ (f + g)da = [, fda +

f: gda

State and prove Fatou’s lemma.

Define measurable function. If f & g are measurable functions show that f —2g and f/g,
such that g #= 0 are measurable function.

Show that the sum and product of two simple functions are simple functions.

Distinguish between Lebesgue measure and Lebesgue-Stieltjes measure

State and prove Jordan Decomposition theorem

Show that convergence in Lp implies convergence in measure.

Show that a function f is measurable if and only if f* and f~ are measurable functions

(1)



23. State Fubini’s theorem and point out its applications in Statistics.
24. Show that the sequence {f,} given by f,(x) = tan™1nx,x > 0 is uniformly convergent in
any interval [a, b], a> 0 and is not uniformly convergent in [0, b]
(8 x 2=16 weightage)

Part C
(Answer any two questions. Weightage 4 for each question)

25. If feR (a), g €R () on [a, b] Show that
(@fg and | f|eR (a)
(b) IfleR (@) and |f fda| < []| f |det

26. (a) Prove that if Lim fu() = f(x) then lim,_.. [, fo=J, f where A is any

n — oo
measurable subset of [a,b] with finite measure and {f,, } is an increasing sequence of
measurable function.

(b State and prove Lebesgue Dominated Convergence Theorem.

27. (a) Let {f,} be a sequence in Lp which converges almost everywhere to a measurable
function ‘f* then prove that {f,,} converges in Lp to‘f’ by stating necessary conditions.
(b) Let u(X) <o and f,elp and f,, — f uniformly. Then prove that f € Lp and
fo = finlp

28. State and prove Radon-Nikodym theorem.

(2 x 4=8 weightage)
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