
CS206 Homework # 4 Due October 6, 2020

1. A drawer has 10 pairs of gloves. If I grab 5 gloves at random, what is the probability that I
pick at least one matched pair?

2. Consider the Mega Millions lottery experiment: http://www.megamillions.com/ The lottery
has now changed its rules; this problem refers to an older version of the rules, which read as
follows: “Mega Millions tickets cost $1.00 per play. Players may pick six numbers from two
separate pools of numbers - five different numbers from 1 to 56 and one number from 1 to
46.” You will win a prize of $10.00 if you select exactly two of the five numbers drawn from
pool one and you also select the number drawn from pool two. The web site had stated that
the chances of winning this way are 1/844. Calculate the exact probability of winning this
way, and compare your answer to 1/844. What are the odds against winning $10 this way?

3. If A and B are mutually-exclusive, can they be independent? Explain your answer.

4. If A and B have probability strictly between 0 and 1, and A ⊆ B, can A and B be independent?
Why or why not?

5. If A, B, and C are pairwise-independent events, are A ∩ B and C independent? How about
A ∪ B and C? How about if A, B, and C are mutually-independent? Justify your answers.

6. Approximately 8% of males are color-blind, whereas only approximately 0.5% of females are
color-blind. Assume that there are equal numbers of males and females. Assume that a
color-blind person is chosen at random (from the set of all color-blind people, with all such
people being equally likely). What is the probability that the person selected is male? Now
assume that there are many more males than females (such as if the underlying sample space
consists of students majoring in computer science in 2020); for example, assume that there
are twice as many males as females, and a color-blind person is chosen at random. What is
the probability that the person selected is male?

Extra credit Prove the following identity:
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Hint: Show that it is possible to form a committee (of size k ≤ n) with a chairperson and
a secretary (where it is possible that the same person serves both as chair and as secretary
simultaneously), out of a population of size n, in precisely n2n−1 + n(n− 1)2n−2 ways.
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