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The primary focus of this test is counting, probability, relations and graphs (sections 2.6, 4.1-4.5, 6.1-6.5, 7.1-7.5).
Dijkstra’s algorithm will not be covered on this test, but may appear on the final exam. Here are some sample

problems.

1. a)

b)

How many license plate “numbers” are possible if the numbers consists of three letters followed by 3 digits?
(Example: ABC 123)

How many of these repeat either a letter or a digit? (Examples: KKM 475 or ABC 151 or ZZZ 123, etc.
Repeated numbers or letters do not need to be consecutive and may appear either two or three times.)

2. Compute the following matrix product over the integers:

A

3. Inverses.

Two of the following four numbers are inverses of each other mod 1000. Which two?
371 469 531 625

One of the numbers above has no inverse mod 1000. Which one and why?

Two of the follwoing matrices are inverses of each other. Which two?

TS N O B R

2 1 -1 1 2 4 7T -4 1
3 2 -1 310 -8 5 -1
-1 1 3 21 3 5 =3 1

One of the matrices above has no inverse. Which one?

Why are inverses important? Give an example of a situation where knowing the inverses in part a) could
be useful. That is, make an example problem and solve it.

Now do the same for the inverse in part ¢)?
How many ordered pairs of matrices can be formed from the set of matrices above?

For each ordered pair, determine whether or not the product of those two matrices exists. If so, give the
shape of the resulting matrix. (You might like to do the multiplication for practice.)

4. Terry and Chris are planning a contest between their dorm and another dorm. One of the contests involves a
team of 6 (3 men and 3 women) from each dorm.

a)

b)

If there are 10 men and 8 women from their dorm who want to be on the team, how many different teams
can be selected?

Adam, Bob, Carlos, Dianne, Esther, and Francine have been selected for the team. For the contest
they must line up so that the players alternate between genders (man-woman-man-woman-man-woman
or woman-man-woman-man-woman-man). How many line-ups are possible?

5. Describe (with words and pictures) how to tell from the matrix representation of a relation if it is reflexive,
irreflexive, symmetric, antisymmetric, or transitive.

6. Consider the following binary relation on pairs of integers: (a1, as)R(b1,b2) whenever ajas = b1 bs.

a)
b)

Show that R is an equivalence relation.

Give three examples of elements in [(3,4)]r.

7. What permutation follows 462531 in lexicographical order?
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8. a) If a graph has 6 vertices and the degrees of the vertices are 2,2,3,3,4,4, how many edges must the graph
have?

b) Draw a sketch of such a graph.

c¢) If possible, sketch a second graph that is not isomorphic to the first but has the same degrees of its vertices.
(Be sure to say how you know they are not isomorphic.) If it is not possible, explain why not.

9. A raffle has 1000 tickets. 1 of them is for the grand prize, worth $1000, and 5 are for prizes worth $100 each.

a) If you have one raffle ticket, what is the probability that you win some prize?

b) If you have two different raffle tickets, what is the probability that you win some prize?

¢) If you have two different raffle tickets, what is the probability that you win the grand prize?
)

d) What is the expected value of a raffle ticket?



