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Question 1: [5 marks]

Let n be a positive integer, A = f1; 2; : : : ; ng, and B = fx; y; zg.

a) How many functions are there from the set A to the set B?

Answer:

There are three possible images in B for each element in A. The total number of functions is therefore

3n.

b) How many subsets of A have more than one element?

Answer:

The total number of subsets of A is 2n. Of these, exactly n+ 1 do not have more than one element,

namely the empty set and n subsets with one element each. It follows that 2n � (n + 1) subsets of

A have more than one element.
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Question 2: [5 marks]

Let n be an integer larger than 1. A computer network consists of n computers. Each

computer is directly connected to one or more of the other computers. Show that there are

at least two computers that are directly connected to the same number of other computers.

Answer:

The number of connections for each computer is an element of the set f1; 2; : : : ; n�1g. Since there are
n computers, the pigeonhole principle implies that two must have the same number of connections.
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Question 3: [5 marks]

An alphabet A consists of n (distinct) symbols, where n � 5. Suppose that two of these

symbols are x and y. Consider strings of 5 symbols over A, in which no symbol is repeated.

How many of these strings contain x immediately followed by y?

Answer:

There are four choices for the position of x in a �ve-symbol string (since y must follow x). Once

the positions of x and y are �xed the other 3 symbols can be selected in P (n � 2; 3) ways. The

total number of strings of 5 symbols in which no symbol is repeated and containing x immediately

followed by y is 4P (n� 2; 3).
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Question 4: [5 marks]

For a positive integer n, how many di�erent ways are there to seat n people around a circular

table, where two seatings are considered the same if one can be obtained from the other by

a rotation?

Answer:

Begin by seating one person. There are (n� 1)! di�erent ways to seat the others. Since each of these

seatings is the same as all of its rotations, the total number of seatings is (n� 1)!.


