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COMP 233 Probability and Statistics for Computer Science 
Fall 2016, Assignment 1             Due: September 30, 2016 
 

Question 1: 

 Four bits are transmitted over a digital communications channel. Each bit is received either 
distorted or not distorted. Let Ai denote the event that the ith bit is distorted, i = 1,…,4. 

(a) Describe the sample space for this experiment. 

(b) Are the Ai’s mutually exclusive? 

Describe the outcomes in each of the following events: 

(c) A1 

(d) A1
c 

(e) A1 ∩ A2 ∩ A3 ∩ A4 

(f) (A1 ∩ A2) ∪ (A3 ∩ A4) 

You may either explicitly list the outcomes in the event, or give a concise description of all the 
outcomes in the event. 

Question2: 

(a) Prove that P(EFc) = P(E) − P(EF) 
(b) Prove that P(EcFc) = 1 − P(E) – P(F) + P(EF) 
(c) Show that the probability that exactly one of the events E or F occurs is equal to 

P(E)+P(F )−2P(EF ) 

Question 3: 

A batch of 140 semiconductor chips is inspected by choosing a sample of five chips. Assume 10 
of the chips do not conform to customer requirements. 

(a) How many different samples are possible? 

(b) How many samples of five contain exactly one non-conforming chip? 

(c) How many samples of five contain at least one non-conforming chip? 

Question 4: 

 In a chemical plant, 24 holding tanks are used for final product storage. Four tanks are selected 
at random and without replacement. Suppose that six of the tanks contain material in which the 
viscosity exceeds the customer requirements. 

(a) What is the probability that exactly one tank in the sample contains high-viscosity material? 

(b) What is the probability that at least one tank in the sample contains high-viscosity material? 

(c) In addition to the six tanks with high viscosity levels, four different tanks contain material 
with high impurities. What is the probability that exactly one tank in the sample contains high-
viscosity material and exactly one tank in the sample contains material with high impurities? 
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Question 5: 

Suppose you have to select one project partner from a set of four classmates, who have different 
GPAs. Assume you do not know any student’s GPA in advance but can get to know it after you 
have picked a student from that group  

(a) Suppose you pick one of the four students at random and accept that student as your 
project partner. What is the probability that your partner is the one with the highest GPA? 
 

(b) Suppose you decide to reject the first student and to then accept the next student who you 
find has a higher GPA than the first. Note that you MUST have a partner, so if the first 
three are rejected by you, then you have to accept the fourth student. What is the 
probability that your partner will be the one with the highest GPA.  

 
Question 6: 

Suppose that f(x) = e−x for 0 < x. Determine the following: 

(a) P(1 < X) 

(b) P(1 < X < 2.5) 

(c) P(X = 3) 

(d) P(X < 4) 

(e) P(3 ≤ X) 

(f) Determine x such that P(x < X) = 0.10. 

(g) Determine x such that P(X ≤ x) = 0.10. 

Question 7: 

The joint probability density function of random variables X and Y is given by 
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(a) Verify that this is indeed a joint density function. 
(b) Compute the density function of X. 
(c) Find P{X > Y}. 


