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1) Prisoner Probability Puzzler
a. The setup: One hundred prisoners are in a line single file facing the same direction, but
they are not allowed to turn around. Each of the prisoners is given a black or white hat
to wear but they cannot see their hat, in fact they can only see the hats on all the
people in front of them. If a prisoner guesses their hat color correctly, they get to go
free. The warden starts at the back of the line and works forward, asking each prisoner
what color their hat is one by one. How many prisoners can get to go free?

b. Better question, what strategy should they use to improve their chances? How do their
chances improve depending on their strategy?

c. How does the number of prisoners affect the strategy? What if there were n prisoners?

d. How about only if every prisoner guesses the color of their hat correctly, they all can go
free. What is the probability that they all go free?

2) Each of 10 prisoners is given a number between 1 and 10, in the other room is a set of 10
drawers containing the numbers 1 through 10. The prisoners enter one by one and may open
half of the drawers. If they open the drawer with their number they win, if not, they lose. If all
10 prisoners win, they all get released. They may not communicate in any way with each other.
a. If they all pick 5 drawers randomly, what is the probability that they will go free?

b. Is there a better strategy than that?

c. What if there were 2 prisoners and 2 drawers?

d. What if there were 4 prisoners and 4 drawers?

e. What is there were 6 prisoners and 6 drawers?

f.

What is true in general for 2n prisoners and 2n drawers?

3) Three Prisoners Problem: Three prisoners are given, uniformly at random, an orange or green
hat. They see the hats of the other people, but not their own. Later, in separate rooms, each
must decide whether to guess his or her own hat color, or to pass. If everyone who guesses is
correct, then everyone is set free. If one person guesses wrong, or if they all pass, they are all
subjected to M. Night Shyamalan’s “The Last Airbender.”

a. Find a strategy such that they go free with probability 1/2.

b. Can you do better?

c. What if you knew the warden liked green better than orange and randomly gives out
green hats with probability 3/4 and orange hats with probability 1/4? Now what?

4) A coin is to be used for the Superbowl kickoff, but the umpire is not certain that it is actually a
fair coin. How could he cleverly use the coin in such a way that the team captain who guesses
only have a 1/2 chance of being successful?

