
CS 2802: Homework 10

October 31, 2020

Handed out Nov. 2, due Nov. 9.

• Read Chapters 18 and 19, except for 19.4.6 and 19.5.4-19.5.8. (The material not
covered is still interesting. We just don’t have the time to do everything!)

• Do the following problems:

– 18.18

– 18.25 (Give a concrete counterexample to the step that you think is incorrect.)

– 18.26(a),(b). (Again, make sure you clearly specify the events that you are
taking the probability of.)

– 18.31(b)

– 19.1

– 19.9. (For full credit, you must clearly specify a sample space and random
variable on this space that you’re taking the expectation of in part (c), use
this random variable to define the probabilities of interest in parts (a) and
(b).)

– 19.11

– 19.24 (Again, make clear what the sample space is, and what random vari-
ables you’re using. Hint: There’s a really elegant approach that gives a 5-line
solution.)

– 19.25 (Hint: the sample space should consist of all the possible truth assign-
ments to the primitive propositions that appear in G.)

– Additional problem 1: In the second-ace puzzle, come up with a protocol for
Alice that is consistent with the story told in class. Specifically, if Alice says“I
have an ace” at the first step, the probability (according to Bob) that she has
both aces is 1/5; if she says “I have the ace of spades” at the second step,
the probability that she has both aces is 1/3; and if she says “I have the ace
of hearts” at the second step, the probability that she has both aces is also

1



1/3. How does your protocol address the concern that Bob can say (after the
first step, when Alice says she has an ace) “no matter Alice tells me she has
at the second step, I’ll think that she has both aces with probability 1/3, so
I should ascribe probability 1/3 to her having both aces now (after the first
step).” (Hint: the protocol is quite simple. The easiest way to come up with
it is perhaps to think about what you’d want to the probability tree to look
like, and then construct a protocol with that probability tree.)

– Additional problem 2: A professor in a large class wants to estimate the num-
ber of students who didn’t socially distance the previous week. So she tells
the students to flip a coin privately. Students whose coin lands heads should
answer honestly, and raise their hands iff they didn’t sociallly distance. Stu-
dents whose coin lands tails should definitely raise their hands. The students
do this honestly; even the ones who didn’t socially distance are not embar-
rassed, since they can always claim that their coin landed tails. A fraction x
of the students raise their hands. Roughly what fraction of the students didn’t
do the assigned reading. Prove your answer carefully. [Note: techniques like
this are used in practice in privacy preservation algorithms.]

– Challenge problem (you don’t have to hand this in): Basketball fans are sad
that the NCAA basketball tournament (otherwise known as “March Mad-
ness”) was canceled this year due to the coronavirus pandemic. Instead, you’ll
have to make do with this puzzle: Suppose that there are 64 teams in the tour-
nament. It’s a single-elimination tournament : as soon as a team loses, it’s
out. So it goes on for 6 rounds and there are 63 games. (In general, an easy
induction shows that a single-elimination tournament with 2n teams goes on
for n− 1 rounds and there are 2n − 1 games, since each game knocks out one
team.) You predict the winners for each of the 63 games. Your score is then
computed as follows: 32 points for correctly predicting the final winner, 16
points for each correct finalist, and so on, down to 1 point for every correctly
predicted winner for the first round. (The maximum number of points, if you
predict all games correctly, you can get is thus 192.) Knowing nothing about
any team, you flip fair coins to decide every one of your 63 bets What is your
expected score?

Think about (but don’t hand in) 18.12, 18.17
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