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Answer all question.

1. Let X be a discrete random variable with finite expectation. Suppose support of X be N. Then

prove that E[X] =
n∑
i=1

Pr [X > i].

[5 Marks]

2. Let X and Y be two random variables defined on the same underlying probability space
(Ω,F = 2Ω,P) where Ω is a finite set. Then prove that E [E [X|Y]] = E[X].

[5 Marks]

3. Fix any input sequence of n integers to the quick sort algorithm. Let X be the random
variable denoting the number of comparisons the the quick sort algorithm makes on the
input sequence. Then prove that var(X) = O(n2).

[10 Marks]


