
Problem 4: On missionaries and cannibals

This problem consists of two independent parts.

Part A: Missionaries and cannibals

In the jungle three missionaries, trying to convert some of the locals to Chris-
tianity, are walking with three cannibals. At a certain time they reach a river
that they can only cross by means of a small rowing boat, which only has
enough space for two people. Of course, each of the missionaries knows how
to row the boat. However, only one of the three cannibals is able to row. The
cannibals are hungry: if at any time they are in the majority, they will not
hesitate to eat the missionaries. Hence, in order to survive, the missionaries
will have to make sure that at any time they are not outnumbered at any of
the shores. Is it possible for the three missionaries to reach the other shore
of the river together with all three cannibals? If so, explain how. If not,
explain why not.

Part B: Cannibals and a missionary

There are 10 smart but starving cannibals on an island. At a certain moment
they discover a missionary, who landed on the island after a shipwreck. This
missionary is just enough food for one cannibal. They know that

a. if a cannibal eats the missionary then he becomes an attractive piece of
meat himself till the end of the day, therefore the others can eat him;

b if a cannibal doesn’t eat the missionary or a cannibal that ate the
missionary, then he starves to death till next morning;

c. each cannibal prefers death by starvation to being eaten by some other
cannibal.

What has happened by next morning to the cannibals and the missionary?

[Hint: Try to see what happens if there is an even or an odd number of
cannibals on the island.]
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