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Part A (Answer any 4 questions. Each Question carries weight 1)

Define Lebesgue Outer measure and show that Outer measure is Translation Invariant.
Let A be the set of irrational numbers in the interval [0,1]. Prove that m*(A) =0.

Show that the translate of a measurable set is measurable.

Show that Outer measure is countable subadditivite.

If E and F are measurable sets then show that M(EU F) =m(E) + m(F).

M

Part B (Answer any 3 questions. Each question carries weight 2)

6. Show that the union of a countable collection of measurable sets is measurable.

7. Show that every interval is measurable.

8. Show that the collection M of measurable sets is a - algebra contains the o- algebra B
of Borel sets.

9. State and prove Vitali Theorem.

Part C (Answer any 1 question. Each question carries 5 weight)
12. Show that the Outer measure of an interval is its length.
13. (a)Show that the Cantor set C is closed, uncountable and is of measure zero.

(b) Show that the Cantor Lebesgue function ¢ is an increasing continuous function that maps
[0, 1] into [0,1].

(c) Let ¢ be the Cantor Lebesgue function and define the function p on [0,1] by
p (x )= @ (x) +x for all x in [0,1].

Then show that p is strictly increasing continuous function that maps [0,1] onto [0, 2], maps the
Cantor set C onto a measurable set of positive measure and maps a measurable set, a subset of
the cantor set onto a non-measurable set.



