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A restaurant offers two different kinds of soup and four different

Is of salad.

(2) If you are having either soup or salad, how many choices do you have?

(b) If you are having both soup and salad, how many choices do you have?

The following problem refers to strings in A, B,

How many four-letter strings are there that begin with V2

There are 11 different pizza toppings, and Arturo must rank his top & in order. How many different possible rank

How many solutions (using only nonnegative integers) are there to the following equation?

Xy Xp+ X3 xg x5 =27

How many different four-letter strings can be formed from the letters A, B, C, D, E (repeats allowed) if the first letter must be a consonant and the last letter must be a vowel?
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The Lucas numbers L(n) have almost the same defi

n as the Fibonacci numbers:
1
3
Un—-1)+Ln-2) ifn>2

L

How is the definition of L(n) different from the defi
© The odd terms are different.

ion of F(n) in Def

n3.1?

Only one previous term is required for the calculation of a new term.

More than 2 previous terms are required

the calculation of a new term.
The base cases are different.

‘Subtraction is involved.

Given the following d:

jon, compute Q(5).

o
1
2

Qn - 1)+ Qn-2)+Qn-3)

Qn) =

Q) =

Give a recurrence relation that describes the sequence 3, 6, 12, 24, 48, 96, 192,

ifn=1
“R(n-1) ifn>1

P(n) =

Define a set X recursively as follows.

B.3and 7 are in X.
R.1f x and y are

X, sois x + y. (Here
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Dsfine 3 set X racursivaly as follows.
8.3and 7 arein x.
R.1fxand y arein X, 5o is x + . (Here it is possible that x = 1.)
‘Decide which of the following numbers are in X. Explain each decision.

@ 24
O ves

Explain your reasoning.

(®) 1,000,000

Explain your reasoning.

@ 1
O ves

Explain your reasoring.
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Consider the following directed graph.

a b c

e d

Compute sum of the indegrees and the sum of the outdegrees.
sum of indegrees

sum of outdegrees.

What do you notice?
© The sum of the indegrees equals the sum of the outdegrees.

© The sum of the indegrees and the sum of the outdegrees are not equal, but they are multiples of each other.
© The sum of the indegrees is one more than the sum of the outdegrees.
© The sum of the outdegrees equals twice the sum of the indegrees plus 1.

© The sum of the outdegrees is one more than the sum of the indegrees.

In a class of 50 students, everyone has either a pierced nose or a pierced ear. The professor asks everyone with a pierced nose to raise his or her hand. Seven hands go up. Then the professor asked everyone with a pierced ear to do likewise. Thi
46 hands raised. How many students have piercings both on their ears and their noses?

Let P be a set of people, and let Q be a set of occupations. Def
© Everybody must have more than one occupation.

a function f: P = Q by set

f(p) equal to p's occupation. What must be true about the people in P for £ to be a well-defined function?

© Everybody must have some occupation, and nobody can have two occupations.
© somebody will have no occupation.
© Everybody cannot have more than one occupation, but somebody will have more than one occupation.

© Nobody

have only one occupation.
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Let P be the set of all people (alive or dead). Let f: P = P be such that f(x) is the birth father of x. Let y be some person. What is the relationship of (f ¢ f)(y) to y?
© The person (f o f)(y) is the paternal grandfather of y.

The person (f o f)(y) is the father of y.
The person (£ o f)(y) is the paternal uncle of y.
The person (f o f)(y) is the maternal cousin of y.

© © 00O

The person (£ o f)(y) is the brother of y.

Let G be the following directed graph.

w z
e 3

o e

e e
v v
Let V be the set of vertices in G and let E be the set of edges in G. This graph describes a function
214
where i(e) = (a, b)

edge e goes from vertex a to vertex b.

List the values of i(ey), i), ... , i(es).

i(er) (a b) = (

(
(
(
(
(

i(e2) (a b) =

i(es) (a b) =

ites) (2, 6) =

i(es) (a b) =

i(es) (a, b) =

e —
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Lot G ba the following directed araph.

Let V' be the set of vertices In G and let € be the set o edges In G. This graph describes a function
vy
(3, b) if edge o goes from vertex 2 to vertex b.

st the values of i(ey), i(ez), - . i

)

e (@ b) =

ited) (@ b) =

ite) (@ b) =

ites) (@ b) =

ite))  (@b) =

e (@ b) =

(
(
(
iles) (a b) = (
(
(
(I

ites) (@) =

Use truth tables to establish the following equivalence.

Show that ~(p v q) ly squivalent ~g. This equivalence is one of De Morgan's laws, after the insteenth-century o





