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1. Example 1.18, page 33 in the text. A test for a certain rare disease is assumed to be correct 
95% of the time: if a person has the disease, the test results are positive with probability 
0.95, and if the person does not have the disease, the test results are negative with probability 
0.95. A random person drawn from a certain population has probability 0.001 of having the 
disease. Given that the person just tested positive, what is the probability of having the 
disease? 

2.	 Communication through a noisy channel. Problem 1.27, page 59 in the text. A binary 
(0 or 1) symbol transmitted through a noisy communication channel is received incorrectly 
with probability e0 and e1, respectively, as described in Figure 1. Errors in different symbol 
transmissions are independent. 
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Figure 1: Description of a binary channel 

(a) Suppose that the channel source transmits a 0 with probability p and transmits a 1 with 
probability 1 − p. What is the probability that a randomly chosen symbol is received 
correctly? 

(b) Suppose that the string of symbols 1011 is transmitted. What is the probability that all 
the symbols in the string are received correctly? 

(c) In an effort to improve reliability, each symbol is transmitted three times and the received 
symbol is decoded by a majority rule. In other words, a 0 (or 1) is transmitted as a 000 
(or 111, respectively), and it is decoded at the receiver as a 0 (or 1) if and only if the 
received three-symbol string contains at least two 0s (or 1s, respectively). What is the 
probability that a transmitted 0 is correctly decoded? 

(d) Suppose that the source transmits a 0 with probability p and transmits a 1 with prob-
ability 1 − p, and the scheme of part (c) is used. What is the probability that a 0 was 
transmitted given that the received string is 101? 

3. A fair coin is tossed repeatedly. Show that the following two statements are equivalent: 

(a) the outcomes of different tosses are independent, 

(b) for any given finite sequence of heads and tails, the chance of this sequence occurring in 
the first m tosses is 2−m, where m is the length of the sequence. 
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4. Show that the conditional independence of A and B given C neither implies, nor is implied 
by, the independence of A and B. For which events C is it the case that, for all A and B, the 
events A and B are independent if and only if they are conditionally independent given C? 
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