MATH 556 - ASSIGNMENT 1

To be handed in not later than 11.59pm, 30th September 2022.
Please submit your solutions as pdf via myCourses.

1. Consider the pdf, fx(x), for continuous random variable X that takes the form
fx(@) =11 0)(@)(c+2)+1pn(z)(c—2) z€R

for some constant ¢, where 1 4(x) is the indicator function for set A

1 z€A
IlA(l’):{

0 z¢ A
(a) Find the value of c. 2 Marks
(b) Find the form of cdf, Fix (). 3 Marks
(c) Find the quantile function, Qx(p) for 0 < p < 1. 3 Marks

(d) Find the expected value of the quantity | X |, Ex[|X|], defined by

ExlX) = [ lalfx(o) ds

2 Marks
Hint: first sketch the pdf.

2. Suppose that X = (X, Xy) where X; and X, are independent continuous random variables
where each has a Uniform(0,1) distribution. Find, by integrating the joint pdf over a suitable
set B in R?, the probability

Px [X 1> 2X2].

Hint: first identify the set B. 4 Marks

3. One fair red die and one fair blue die are rolled, with the results of the rolls independent events.
Let X; denote the sum of the scores on the two dice, and let X, denote the value equal to the
score on the red die minus the score on the blue die.

Are X; and X; independent random variables ? Justify your answer. 3 Marks

4. Suppose that X is a continuous random variable with distribution specified so that

1 z <0
Px[X > a] = { exp{2(1 —e*)} =z ; 0

Find the pdf of random variable Y, where
Y =exp{X}.

3 Marks
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