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Question 1. [20 marks]

Find the Lebesgue measure of the set E = {sinn : n ∈ Z} where Z is the set of all
integers.

Question 2. [20 marks]

Let E be a measurable set in R and 0 < |E| = q < ∞. Show that, for any 0 < q < p,
there exists a perfect subset F ⊂ E such that |F | = q.

Question 3. [20 marks]

Find the bounded variation of the function f over [0, 2]

f(x) =











x− 1, if x < 1,

10, if x = 1,

x2, if x > 1.

Question 4. [20 marks]

Given an example to show that from the fact that f2(x) is measurable, one cannot
conclude that f is measurable. But do show that if f3 is measurable on a measurable set
E, then f is also measurable on E.

Question 5. [20 marks]

Let E be a measurable set in R
n with |E| < ∞. Suppose fn, gn are two sequences of

almost everywhere finite measurable functions such that fn → f and gn → g in measure
as n → ∞. Show that fngn → fg in measure as n → ∞.
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