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Chapter 6: SETS AND COUNTING

6.1 Sets and Set Operations
A set 1s a collection of objects.
The objects 1n a set are the elements or members of the set.

— Always enclose the elements of a set in curly brackets.

A set with the numbers —1,1,0 would be written as “E' \ ) \ ) O'E

\ é {—-\ ) \ | ® whereé 1s read “1s an element of”

Define S = 5}\)[)0% 'H/\Lf\ \, € S

More notation:
e ( 1s the symbol for the real number zero
e {0} 1s a set with one element, the real number zero
e (7 is a set with zero elements, the empty set. Alternative is {}.
o {J} 1s a set with one element, the symbol for the empty set.

Two sets are equal (<) if they contain exactly the same elements (order
doesn't matter).

OE\\\ &lgg - {3/9\'9\3
They are not equal () if they don't contain the same elements.

il' a,gg # {1’3}

(c) Janice L. Epstein
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Set builder notation: Describe the set in terms of its properties,
' {
A= {/)C X % alpvmﬁw WWW%@”’

Roster notation: 1.ist the elements of the set.

A= {@ 4 (o, },L0) LA, 14)\(4/;
{3)4‘) zttl))b}

Subset: Set B 1s a subset of set 4 (written B c A)if

every element 1nBls in 4 ; J mf 4 M%y\ ﬂ}

R= 90| %0 agoﬂ

e A

Proper Subset: Set B 1s a proper subset of set 4 (written B < A) if
Bc 4dand 4 # B.

Universal set: The set from which all the member of other sets will be

e e i

|
Venn Diagram notation:
e A rectangle represents the universal set A
o Circles are sets in the universal set. @
Example
Show the relationship between 4 and B (defined above) in a Venn
diagram.

(c) Janice L. Epstein
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Given a set 4 and a universal set U, the elements that are in U and are
NOT in A4 is called the complement of A or A°.

C:{’XJ[ rLeW amnd "Cfé A}

XE on R oo ,
Pode BT pagrm
Example

From the last example, 4 is the set of even integers, what is 4° in roster
notation?

A= $1,95,0., 15

Alpd)

Those elements that belong to both 4 and B are in the intersection of A

A‘}i‘é“i x| 1€ Rard X E 6} T

= Pxel | xeh i 14 68f )

Example
Let U= {x|xis a card in a standard deck of 52 playing cards}

R = {x|x 1s ared card}
O = {x]x 1s a queen}

Find RN O in roster notation.

2n6 = b, 0t] = {0v;00f

(c) Janice L. Epstein
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If two sets have no elements in common, that 1s 4N B= O, then the sets
are disjoint.

Example
If K = {x|x 1s a king}, find KN Q in roster notation.

KOO =@ o { §

Those elements that belong to 4 or B are in the union, AUB.

AUB= %f)l, nefor Le 63

Note: this is the inclusive or, not the exclusive or

Example
Let U= {x|x1s a card in a standard deck of 52 playing cards}

H = {x|x is a heart card}
O = {x]x 1s a queen}

Find HU QO 1n roster notation.

Q=T A, 2434, . Ok, 65,670,804

(c) Janice L. Epstein
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Example
Let U= {x|x is a letter in the English alphabet} = {a, b, c, ..., z}

A = {x|x1savowel} = {a, e, 1, 0, u}
B = {x|x 1s a letter in the word texas} = {t, e, X, a, s}

Find the following sets in roster notation.

a) What is AN B?

b

c | Jaef
d y

f w

g v

hj k] m, pgq T

(c) Janice L. Epstein
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Example
People at a home show were surveyed to see if they planned on replacing

their kitchen countertops (C), their kitchen floor (F) or their kitchen
appliances (4). Shade the following regions on the Venn diagram and
express the region i B\, C F"

Uy /) ) “, C )

People who planned to replace their countertops and floor

C MF

People who planned to remodel all three features

AncnF

People who planned to replace their appliances or

countertops A \j C

People who planned to replace exactly one of these features

(ANCNF) Y RNCNFIU
(MNCNE)

People who planned to replace their kitchen appliances or
floor, but not their countertops.

(DUF)NC

1

(c) Janice L. Epstein
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6.2 The Number of Elements in a Finite Set
The number of elements in set 4 18 n(A4).
if 4 = {x|x 1s a letter in the English alphabet}, then n(4)=26.

If 4= & then n(4) = 0.

n(AUB) = /)L'f’(,t+2 = QH'%) F(yt2 - Y

1
WH/LM L+ n(R) -n(r0B) U{é)iJOLE

Example P{\/ %X, \ Lo aan PN m;f@« 0}
A store has 150 clocks in stock. 100 of these clocks have AM or FM
radios. 70 clocks had FM circuitry and 90 had AM circuitry.

a) How many had both AM and FM?2(0
b) How many were AM only? 36

¢) How many were FM only?

n(W)= 90 = wHyrz+w

= = Xpyt*
r\(M*P) '3?% ’ loo_»_ﬂ’owow
NPT -4Z  |op =160 (AN

n(AnF) = 0~ 100 =60

(c) Janice L. Epstein
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Example
We are given the following data about the contents of some delivery
trucks, .

trucks carried early peaches
61 trucks carried late peaches
50 trucks carried extra late peaches

25 trucks carried early and late peaches
@mcks carried late and extra late peaches

cks carried early and extra late peaches
. %Cks carried all three kinds of peaches

o Ytrucks carried no peaches Q
—— \J

Display this information in a Venn diagram.

c| -
How many carried only late peach@é‘?(gc ﬂ, L D,X ) - }9’
How many carried only one kind of peaches? [H ,9\‘}/] }= 8 /7

How many trucks went out? CI\ q

(c) Janice L. Epstein
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Example
@ne hundred shoppe@[e interviewed about the contents of their bags and
the following results are found: ¢
}ﬁ)ough’[ Twinkies

S%bought diet soda /‘/ o >
8 bought broccoli g
bought broccoli, diet soda and Twinkies %
bought Twinkies and diet soda @
40

ought only Twinkies and broccoli
. ybough‘[ only diet soda

Display this information in a Venn diagram. ) 75 '

Jop—Ke rest

(c) Janice L. Epstein
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Fifty-two people at a home show were surveyed to see if they planned on
replacing their kitchen countertops (C), their kitchen floor (F) or their
kitchen appliances (4). The following results were found:

e 22 people planned to replace exactly one of these features

¢ 18 people were planning to replace their kitchen appliances or floor,
but not their countertops.

OYpeople planned to only replace their kitchen countertops

. @people planned to remodel all three features.

e B people planned to replace their countertops.

e 36 people planned to replace their appliances or countertops

e @pecople planned to replace their countertops and floor.

e 52 Pbﬁf(i Vf\w

Display this information in a Venn diagram.

18 - X+ %'\' 7

3= XFlor 6ty ot

Gz A 10 +oFy 12T ]
Yw+Z%

(c) Janice L. Epstein 10
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6.3 The Multiplication Principle

Example
A fair coin 1s tlipped three times. How many different outcomes are there
for this experiment?

p oo * 2 =%

ol |

Multiplication Principle:

Suppose a task 7; can be done N; ways and a task 75 can be done N, ways
and so on until task 7} can be done N, ways. Then the number of ways of
performing the tasks 77, 75, ... T}1s given by the product N, x N, X...x N,

Factorials: n'=1x2x3x...x(n—1)xn. Note that 0! =1

Example
How many different license plates are possible where

a) The first characters is a letter, the next two characters are digits and the
last three characters are letters?

2 . lo o 0 3o o 5
qdu- dtﬁd' Zg_; ldb’ Iv)llsf leﬂ'/f‘

b) The first two characters are letters, the next characters 1s a digit, the
next a letter and the last three are digits?

s % 1% lD _19,/,_“75 r]w)m
W L 4+ L ® ¥ 3

m@ue duplicated in part (b)
L =09%,6 24 y0OO

4 20544237

(c) Janice L. Epstein
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Example
You have a group of 15 different books. Five are math books, four are

chemistry and six are history books. How many different arrangements
are possible i1f books of the same type are kept togetrer‘?
3 8-t 5l 4e b
M C Y
ane TR T
QS m = 13,"41,60p

H
Example
A sales person has %rospects How many ways can she arrange her
schedule to see all 6? \
606 (4"3'2"':(00
A
gnﬂ»

Example
How many different 4 digit numbers can be made from the digits

1,%,3,%3,%,7 ‘7 1 _(l 1 240)

a) If there are no restrictions?

—

—

ewer'L
43
eren

b) If the number must be even?
(5 -
c) If it 1s even and there are no repeats?

d) If four of the same digit is not allowed?

Nyol—7 = 234

(c) Janice L. Epstein
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6.4 Combinations and Permutations

Example p(lo, | O)
How many ways can 10 students be seated in a row of 10 chairs?

04§ - - 521 =g

—— i —

Example
How many ways can 4 of 10 students be seated 1n a row of 4 chairs?

0.4.% 0 = Sodp  T(o¥D)
- o wiek e i

Permutations: 1f we have a finite set of » elements and we want to place
of them 1n an arrangement, we say the number of permutations of # things
arranged r at a time 1s P(n, r).

Example
How many ways can gold, silver and bronze medals be awarded in a race
of 12 people?
el 1p = 1320 = P(12,3)
G s @
Example

a group of 4 students be chosen from 10 students?

_ D = o mh Py nCr 4
= C (loy4)

Combinations: If we have a finite set of » elements and we want to take »

of them 1n an group, we say the number of combinations of » things

grouped 7 at a time i1s C(n, 7).

(c) Janice L. Epstein
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HOW many ways can @ 6 clubs be chosen from a standard deck?

C (13, (ol- \WI(O fg, = C(3,6) C(34,0) UW‘)

\3 Wt PR nCr (, ((28 )

Example
From a group of 12 people, how many ways can a committee of 4 be

formed if one person 1s the chair of the committee?

Cc(1,3) =930 = ¢(lad) 4
C)MW rest Covmde Chadr

Example
A bag contains 6 blue, 1 green and 3 pink jelly beans. You choose 3 at

random. How manre possible in which

a) the jelly beans are all blue?

(63%} el 3.0) 3,0) =20
b) the jélly Geans a?egﬁ%noﬂn
O

¢) the jelly beans are all pink? C (6)?)>
|

d) there are 2 blue and 1 pmk"

w%@é_ - 5% ¥3=45

€) How many ways to.cheese 3 jelly beans?
Clo 37 140)

f) How many ways to choos lue?
C/,G»;SD Uh3) ‘/@
"ot el

g) HOW many ways ?0 choose at least one blue?

16285 + 28 1¢¢ +3608
C () O 4 o) elk) - olbd) U 0)

26 &+ GO tao -

(c) Janice L. Epstein
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