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CS 70 Discrete Mathematics and Probability Theory
Summer 2021 DIS 4C

1 Sample Space and Events
Consider the sample space W of all outcomes from flipping a coin 3 times.

(a) List all the outcomes in W. How many are there?

(b) Let A be the event that the first flip is a heads. List all the outcomes in A. How many are there?

(c) Let B be the event that the third flip is a heads. List all the outcomes in B. How many are
there?

(d) Let C be the event that the first and third flip are heads. List all outcomes in C. How many are
there?

(e) Let D be the event that the first or the third flip is heads. List all outcomes in D. How many
are there?

(f) Are the events A and B disjoint? Express C in terms of A and B. Express D in terms of A and
B.

(g) Suppose now the coin is flipped n � 3 times instead of 3 flips. Compute |W|, |A|, |B|, |C|, |D|.
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(h) Your gambling buddy found a website online where he could buy trick coins that are heads or
tails on both sides. He puts three coins into a bag: one coin that is heads on both sides, one
coin that is tails on both sides, and one that is heads on one side and tails on the other side. You
shake the bag, draw out a coin at random, put it on the table without looking at it, then look at
the side that is showing. Suppose you notice that the side that is showing is heads. What is the
probability that the other side is heads? Show your work. [Hint: The answer is NOT 1/2.]

2 Venn Diagram
Out of 1,000 computer science students, 400 belong to a club (and may work part time), 500 work
part time (and may belong to a club), and 50 belong to a club and work part time.

(a) Suppose we choose a student uniformly at random. Let C be the event that the student belongs
to a club and P the event that the student works part time. Draw a picture of the sample space
W and the events C and P.

(b) What is the probability that the student belongs to a club?
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(c) What is the probability that the student works part time?

(d) What is the probability that the student belongs to a club AND works part time?

(e) What is the probability that the student belongs to a club OR works part time?
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3 Counting & Probability
Pedagogy note (Fall 2020): We found students were confused by the assumption of uniformity
over solutions here. This is superficially similar to a balls-and-bins problem, but it’s more com-
mon in balls-and-bins type problems to instead have uniformity over which bin each ball lands
in (which leads to a non-uniform distribution over the number of balls in each bin). In general,
it’s probably a bad idea to include stars-and-bars in probability questions, since it’s unusual for
“natural” probability problems to take such a form.

Consider the equation x1+x2+x3+x4+x5+x6 = 70, where each xi is a non-negative integer. We
choose one of these solutions uniformly at random.

(a) What is the size of the sample space?

(b) What is the probability that both x1 � 30 and x2 � 30?

(c) What it the probability that either x1 � 30 or x2 � 30?
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