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Section A

Answer any five guestions.
Each question has 1 weight.

Define counting sel funection and show that it is countably additive and translation invariant,
Show that linear combination of meazurable functions is also measurable,

Prowve that Dhinchlet’s funetion is not Riemanan integrable.
If £ is integrable show that | £ | is alse integrable. Is the converse Lrue ? Explain.

Differentiate hetween measurable space and measure space with example,

If f is & non-negative measurable function on a measure space show that j Fdp=0iff f =0aw

Show that if f, — [ in measure than | f;, | 2| f | in measure.

Bhow thatl the product of complete measures need not be a compléte measure.
(6= 1=05)
Section B (Short Essay Type Questions)

Answer any five gquestions
Kach guestion has 2 weight.

Prove that every interval is a borel sel and the translate of 8 measurable set is measurable.
Define measurable set with a non-trivial example. Prove your assertion.

Give an example to show that point wise convergence alone is not sufficient to justify passage of
the limit under integral sign.

Compute the upper and lower derivatives of the characteristic function of the rationals.
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Differentinte between counting measure and Dhirae measure. Also differentiate between measure
and signed measure.

Dbtain necessary and sufficient condition for the extended real valued function to be measurable,

If f, = [ a prove
{a) f,— [ inmeasure
by fp = ae

By integrating e ~¥ sin 2xy with respect to x-and y show that :

J' g ¥ L!ii.niy}!_vdy—i log B.
i
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Section C (Long Essay Type)

Answer any three guestions.
Fach question has 5 weight.

{a) Establish Vitali's theerem on non-measurable set,

(b} Let fbe an extended real-valued functiom on E. If fis measurable on E and /= gae on E,
Show that g 18 measurable on E.

(a) State and prove bounded convergence theorem,

(b} State and prove the monolone convergenco theorem and prove that i1t may oot hold for
decreasing sequences of functions.

fa) State nnd prove Lebesgue convergence theorem for measurable functions.
{b) Let [ be a bounded function defined on a measurable set E with mE < «.. Obtain necessary
and suflicient condition for [ be measurable,

Let (X, M) be a measurable space and f and g measurable real-valued function on X. Prove
(i} linearity ; (1i) products (i) Maximum and minimoem propertios. Also prove that measurability of
functions is preserved under the formation of pointwise limits.

Establish the Radon-Nikodyn theorem,
(a} Establish Fubini's theorem.

(b} Give exarnple to show that sigma-finiteness is essential in Fubini's theorem.
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