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N.B. Answer without proper justification will attract zero mark.

1. (a) Whether the complement of the Cantor set C in [0, 1] is dense in [0, 1]? 1

(b) Let An ⊆ R be sequence of sets such that n2 > m∗(An) > n. It is possible that

m∗
(
∞⋃
n=1

1
2n
An

)
<∞? 1

2. Show that σ{(a, b) : a, b ∈ Q} = σ{K ⊂ R : K is compact}. 1

3. Let A = {A ⊆ R : A is finite or Ac is finite}. Define a set function µo on A such that

µo(A) =

{
0 A is finite;
1 Ac is finite.

Prove/disprove that µo is a pre-measure on A. 2

4. If E is subset of [1, 2] such that m∗(E) = 0, then Show that E ′ = {x + x2 : x ∈ E}
is measurable. 3

5. For A ⊆ R, show that Lebesgue outer measure of A can be given by m∗(A) =

inf
{ ∞∑

n=1

l(In) : A ⊆ ∪In, In are open intervals with l(In) < 1
}
. 2
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