
Section 11

Wednesday, July 31

CS 70: Discrete Mathematics and Probability Theory, Summer 2013

1. One of the most important properties of the geometric distribution X = Geom(p) is the
memoryless property: Pr

[

X = j
∣

∣ X > i
]

= Pr[X = j − i], for all j > i.

1a. Verify that this property holds.

1b. Intuitively, what does this property say? Another way to write it is

Pr
[

X − i = j − i
∣

∣ X > i
]

= Pr[X = j − i].

Imagine that you are flipping a coin repeatedly, and you have just observed that the first
i flips were all tails.

2. Nintendo comes out with a set of reprinted original Pokemon cards, one for each of the original
150 Pokemon. Naturally nothing will do, but that you collect them all. Suppose that these
cards are sold as individually wrapped random cards and all cards are equally common. You
can’t see what a card is until after you buy it.

2a. Approximately how many cards would you expect to need to buy before you have all
150?

2b. Now suppose you have a nice older brother who still has 25 of his original cards (all
unique). If he gives those cards to you, what is the expected number of cards you need
to buy now?

2c. Your older brother isn’t that nice; he wont give you his cards for free but he will sell
them. If new cards go for $2.50 a piece, how much would you be willing to pay your
brother for his cards? Is the per-card price greater or less than $2.50? Why?

3. You are walking along a desert highway. On average, 0.7 cars drive by per hour. What is the
probability that exactly 2 cars will drive by in the next hour?

4. Let X be a random variable such that X = −2 with probability 1/3, X = 0 with probability
1/3, and X = 2 with probability 1/3. Compute Var(X).
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