
CS206 Homework # 2 Due September 17, 2020

1. Consider the events A and B given in problem #4 on the first homework set; use the obvious
probability distribution for each experiment. For parts (a) and (e), compute Pr[A], Pr[B], Pr[B|A]
and Pr[A|B]. For parts (c) and (d), compute Pr[A] and Pr[B]. (If you find yourself working
through a giant tree of possibilities, then you should stop and try to find a simpler approach.)

2. Consider the experiment given in problem #2 on the first homework set, and again use the
obvious probability distribution. For part (c), what is the probability that “6” occurs on
the 2nd throw? (That is, what is the probability that the second throw occurs, and that it
is a 6?) What is the probability that 6 occurs on the 3rd throw? What is the probability
that 6 occurs within the first three throws? What is the probability that 6 occurs on an
odd-numbered throw?

3. Consider an experiment in which n people roll a die. Let An be the event that at least two
of the n people roll the same number. Define pn to be Pr[An]. Compute pn for each value of
n ∈ {1, 2, 3, 4, 5, 6, 7}.

4. Prove that, for any two events A and B, Pr[A∩B] ≥ Pr[A]+Pr[B]−1. Then generalize this,
to show that Pr[

⋂n
i=1 Ai] ≥ (

∑n
i−1 Pr[Ai])− (n− 1) (for all n ≥ 2).

5. Consider the following scenario: Your uncle takes four identical envelopes, and puts a $100
bill into one of them, and then allows you to pick one of the envelopes at random (but does
not allow you to open it yet). He then opens one of the envelopes that you did not select,
and shows you that it is empty, and burns it. He now offers you the opportunity to either
(a) keep the envelope that you originally picked, or (b) return that envelope and select one
of the remaining two (unburned) envelopes at random. What should you do? What is your
probability of receiving $100 with your chosen strategy? What is your probability of receiving
$100 with the other strategy?

6. If Pr[A] = 1/3, Pr[B] = 1/2, and Pr[A ∪ B] = 3/4, what are Pr[A ∩ B], Pr[A ∪ B], and
Pr[A ∩B]?

Extra credit Consider the experiment where two dice are thrown. Let A be the event that the sum of the
two dice is 7. For each i ∈ {1, 2, 3, 4, 5, 6}, let Bi be the event that at least one i is thrown.

(a) Compute Pr[A] and Pr[A|B1].

(b) Show that, for all i, j, Pr[A|Bi] = Pr[A|Bj ].

(c) Since you know that some Bi always occurs, does it make sense that Pr[A] 6= Pr[A|Bi]?
(After all, if E is an event with Pr[E] = 1, then for any event F, Pr[F ] = Pr[F |E]. What
is going on? Does this seem paradoxical?)
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