
Exercise set 1 for chapter 3

Problem 1. A discrete random variable X has a probability distribution f(xi) for xi in the
sample space where X = {x1, x2, . . . , xm}. Show the following:

(a) P (1 < X < 5) = P (1 < X  2) + P (2 < X  5)

(b) P (X > 1) = 1� P (X  1)

(c) P (X  a)  P (X  b) for a < b

(d) F (a)  F (b) for a < b where F (·) is the cumulative distribution function

(e) F (x) 6= f(x)

(f) F (xj)� F (xj�1) = f(xj)

Problem 2. The random variable X has the following probability distribution:

(a) P (X  3 or X > 6)

(b) CDF F (x)

(c) E(X)

(d) V ar(X)
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Table 1: Probability distribution

x 2 3 4 5 8
Probability 0.2 0.2 0.2 0.3 0.1

(e) Second moment of the distribution

Problem 3. A discrete random variable X has a probability distribution f(xi) for xi in the
sample space where X = {x1, x2, . . . , xm}. Let µ denote distribution mean and �2 denote
distribution variance. Show the following:

(a) µ 6= x1+x2+...xm

m in general (you can give a counter example)

(b) �2 = x2
1f(x1)+x2

2f(x2)+ · · ·+x2
mf(xm)�µ2 and hence showing E(X�µ)2 = E(X2)�µ2
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Problem 4.

Table 2: Probability distribution

x 1 0
Probability p 1� p

(a) The mean and variance of the distribution

(b) What is the maximum value of variance? At what p value?
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