


Example 1
Translate to symbols. You may use the statements E(n) and O(n) in your answers.
E(n): n is even
O(n): n is odd
a. Forevery n € Z, 2nis even.
b. There is a subset X of N which has cardinality 5.
c. Every integer that is not odd is even.
d. For every real number x, there is a real number y for which y* = x.
e. Not all integers are even.
f. All integers are not even.

Example 3
a. Translate R(x) to symbols, using the statements P(x): x is prime, and S(x): x is a perfect square.
R(x): If x is prime then x is not a perfect square.
b. Translate S to symbols, using the set of even numbers E = {2,4,6,8,10,...}, and the set of prime
numbers F = {2,3,5,7,11, ...}.
S: Every even integer greater than 2 is the sum of two primes.

Example 4
Find the negation of the sentence, both in symbols and in words.
a. R:xandy are both odd.
b. S: All prime numbers are odd.
c. The square of every real number is non-negative.
d. For every real number x, there is a real number y for which y* = x.
e. If x is odd, then x? is even.




Vocabulary

- list - multiplication principle

- entry - repetitive and non-repetitive lists
- length - factorial

- empty list

Definitions and Notation

e Alist is an ordered sequence of objects (called entries in the list). The length of a list is
simply the number of entries. A list is typically written enclosed in parentheses, with objects
separated by commas. Ex: (a,b,c,d,e) is a list of length 5.

o NOTE: order matters in a list, so (a,b,c,d,e) # (b,d,e,c,a)
o NOTE: objects can be repeated in a list: (a,a,b,c) is a list of length 4.

o The empty list, or list with no entries, is the only list with length 0.

e Multiplication Principle. Suppose in making a list of length  that there are @, possible
choices for the first entry, a, possible choices for the second entry, a; possible choices for the
third entry, and so on. The the number of different lists that can be made in this way is the
product a; *a, *as - ... *a,

e If nis a non-negative integer, then n factorial, written n!, is the number of non-repetitive lists
of length » that can be made from » symbols.

e Theorem. The number of non-repetitive lists taken from a set of n symbols, with length £, is
given by #

Example 1
Make a list of length 3 in which the first entry comes from the set {a,b,c}, the second entry comes
from the set {3,4}, and the third entry comes from the set {a,x} .

Example 2
How many lists are there that satisfy the conditions of Example 1?

Example 3
Example 3: A standard license plate consists of three letters followed by four numbers. For example
JRB-4412 and MMX-8901 are two different standard license places. How many different standard
license plates are possible?

Example 4
Consider making lists from the set {A, B, C, D, E, F, G}. How many length-4 lists are possible if:
a) repetition is allowed? “repetitive lists”
b) repetition is NOT allowed? “non-repetitive lists”
¢) repetition is NOT allowed and the list must contain an E?
d) repetition is allowed and the list must contain an E?

Example 5
Using the definition, calculate 3!, 2!, 1!, 0!. What is 4! ?

Example 6
This problem involves making lists of length 7 from the set {0, 1, 2, 3,4, 5,6, 7}.
a) How many such lists are there if repetition is allowed?
b) How many such lists are there if repetition is allowed and the first three entries must be odd?
¢) How many such lists are there if repetition is not allowed?
d) How many such lists are there if repetition is not allowed and the first three entries must be odd?
¢) How many such lists are there in which repetition is allowed, and the list must contain at least one
repeated number?

Example 7
a) For which values of n does n!/ have n or fewer digits?

b) Using only pencil and paper, calculate Zl&l-:

Example 8
a) How many 6-digit positive integers are there in which there are no repeated digits, and all digits are
odd?
b) How many 4-digit positive integers are there in which there are no repeated digits, and all digits are
even?

NOTE: The number 0426 is NOT considered a 4-digit positive integer; since it is equal to 426.

Example 9
There are two 0’s at the end of 10!=3,628,800. Determine the number of 0’s at the end of 100!.
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NOTE:

1. Write cach of the sets by listing their elements between curly brackets.

a (F-2xeN) b xeZP<15) «
{7x - Lx € Z,|7x| < 21}
Write each of the sets in set-builder notation.

a. {w=—20,- 15~ 10,- 5,0,5,10,15,20,..}
b, {1,4,9,16,25,.}
e fopt 3 L 248

. Find the cardinality of each set.

. 1(0.(0}, ({0}, (0. (01} )| blx € Z: x| < 10)]

4. Label cach statement True or False, and include a brief explanation
2.(0) < (1,2.3.0) b.(0) € (1,2.3,0) e
(2.4,6,8) € P(N)
For the remaining parts, let D = (7,,0) and E = (e, 3,5} - [ﬁ,", 53
4.0€pD) canepxE © o, \ﬁm-

{(7.5). (. 0)} € P(D x E)

Given ets A = (0, ). B = (6,d,el, € = (c,¢)and uiversal S0 S) P {[“\1 [\(’7 {\- z) f-) IU M [n.‘-,r} ¢z

U = {a,b,c.d,e,f. g). find each of the following and state the cardinality:

AvC bANC  OPWA@AUB) - C M)\ =
Bl Kwnm (Bxc  @AUBUC |p{ 8
H A reh (8 % ©) - ¢
{(1");("0 6. Givenintervals D = [1,5], E = (2,6),and F = [~ 3,7],

(J;e),(J,.s Wit in inerval nottion: .0 U bF -0 UE) ‘)) m F‘( S

. (p,:)l(g,g)} Skum inthe plm\:E b x H o (F - F) % (1.3,5) 3
7. Venn diagrams.
4. Sketcha \'cunde va = -)

2
C: {(‘K), (e, e Stetcha Ve dgram for: (T 5) 0 C
G0, (e,6)

Write an expression for each of the Venn diagrams below.

ZB
J

ol R

.
Find the union and intersection of each collection,
. Letd, = (- 2,1).4,= (- 4.2},A, = (- 6,3),and in general for each

neNA = (= 2nn). Find U A and 0 A,
Y

. Forcachn € Nt bethe closed i

rval of real numbers A = [, n]

2L4+34S

A x ) -
isD = [L5], F = 2.6).andF = [ 3,7).
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b, Forcachn € N, let A, be the closed interval of real numbers 4, =

;;lamh.ﬂ@\ e (F - E) x {1,3,5)
D=[1,5] g—trqm—e>
o S

Find U A and N 4,
e

*.- For cach real number « € [3,61,1et 4, = {a,4) x [3,4]. Find U 4
aelis)

and N A (give a description in words and a sketch)
aclsl

cach item, determine if it s a statement. 1f so, determine whether it is True or
False. Inot, is it an open sentence?
Frogs have yellow blood.

F-007) gy
i -5 o ?

Add 7 10 both sides of the equation.

ZcN

155> 37

10. Write a truth table for each statement (show your work).

' N :I f:,\q‘)ff(':,\",),,vw,\ﬁ) . DXF—' {-(“r") . X €D n\—J‘jéFS
B ex: (1,0) e D<F
SR ST Y | et il 5 G- 1) € DxF

ina trth table

a P=Qand~PVvQ

b (PAQ)V~Rand (R=P) A (R= Q) 7
13. Express (in English) the contrapositive of each statement.

a. Ifa frog can jump, then it alive.

b._Ifxis a two-digit even number, then x isn't prime.

‘You may use the following in problems 14 and 15:

"

posie,
c. There is no real nunﬁry;gh ﬁl{al](?numbu\ less nuu ¥ K)psnw

. There exist  real number s sch tha al postivenambersare graiey s

£, 1ffand g are polynomials then sois the sum f + g.
15. Translate to English. 1 the statement true or false?

a Vx€R (xeN=xeD)

b Vi € Z(EG) A 0() = 0(n - )

« VfEF,




