Math 141 Class Notes 2/23/2011

6.1 — Sets and Set Operations

Venn Diagram notation: Fhe Vewm Ives hout
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(c) Janice L. Epstein
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Given a set 4 and a universal set U, the elements that are in [ and are not
in A 1s called the complement of 4 or A°.

Ac.: {%l%eu amfl %# A}
Shade A°

Example
From the last example, A is the set of even integers, what is 4“?

U=11,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16}

A=12,4,6,8,10,12, 14, 16}
Re= 13,5, - 15}

(c) Janice L. Epstein
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Example: Let
U= {x|x1s a card in a standard deck of 52 playing cards}
R = {x|x 1s a red card}

What is R“?

oe- fu] tin AHuck d }
< fyl o in v e |

(c) Janice L. Epstein
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Those elements that belong to both 4.}3 are 1n the intersection of 4

and B, A(B.
A nB:{x\%éA amgl %68}

Example

Let U= {x|x1sa card in a standard deck of 52 playing cards}
R = {x|x1s a red card]
O = {x|x1s a queen}

Then RNO = {Q&)QD} {Q@.Jgog ?)(\'Kha’\ld%l&tnz
n(RNG) = & fruh

If two sets have no elements in common, that i1s 4 () B= % then the sets
are disjoint.

Let K= {x|xv1s a king} then KNQO =? ¢ = { }
| nkne)= O
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(c) Janice L. Epstein



Math 141 Class Notes 2/23/2011

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

AUB= {"Xlx"*\ or X € B}

Note: this 1s th§ ir, not the exclusive or
Example
Let U= {x|x1sa card in a standard deck of 52 playing cards}
H = {x|x 1s a heart card}
O = {x|x 15 a queen}

BAD, Q% AC
HUQ:{N\,gﬁ,S’I",-"Qﬂ)R) D, 8% }

n(Hoa)= 16

(c) Janice L. Epstein
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Example

Let U= {x|x1s a letter in the English alphabet} = {a. b.c. .... z}
A= {x|x1s avowel} = {a.e.1 0, u}
B = {x|x 1s a letter in the word texas} = { t, e. X, a, s}

Find the following sets and express your answer in a Venn diagram

a) What is 4 B? = {0»6} y D

b) What is A°B? = 1 %)Sg N\ \\\N
n(r n@)=3 \
¢) What is A B? : \\\\J

&b Vg e n(AUBT)= 23

Cd

(c) Janice L. Epstein
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Example

People at a home show were surveyed to see 1f they planned on replacing
their kitchen countertops (C), their kitchen floor (F) or their kitchen
apphances (4). Shade the following regions on the Venn diagram and

express the region 1n set notation. }
C= {x] xw aperamn Hpaws- cosdor s

people who planned to replace their countertops and floor

‘ CNE
>
-/

people who planned to remodel all three features

ANC NE

(c) Janice L. Epstein 7
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people who planned to replace their appliances or

C Ountertops
AUC

people who planned to replace exactly one of these

features (P‘{\CC ﬂ Fb)
U (ncnES)

J(ENENF)

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

(KUFINC”

(c) Janice L. Epstein
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6.2 - The Number of Elements in a Finite Set
The number of elements 1n set 4 15 n(A4).
if 4 = {x|x 1s a letter in the English alphabet}. then n(4)=26.

If4A=9 thenn(4)=0.

n(4UB) :’E‘l'\di'ﬁ
ooty x WE Y e rle

@~ Al + n8)~ n (A®)

(c) Janice L. Epstein
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Example U

A store has 150 clocks in stock. 100 of these clocks have AM@PM
radios. 70 clocks had FM circuitry and 90 had AM circuitry. How many
had both AM and FM? How many were AM only? How many were FM

only? n(w)=\%0
Answer n(ﬁv\ UAM) = |00
— &)= 710
o n ]
n (xm) =90

35 00= 110 +40 - n(Fma Aw)
—/5 n(Fm N M) = (O

o oy and o' nly P

£ (AUB) = n(R)+n(®)-n(A®) %

W

UNIoN RULE

(c) Janice L. Epstein 10



Math 141 Class Notes 2/23/2011

Example
Harvesting Fruit - We are given the following data about the contents of
some delivery trucks,

rucks carried early peaches
| trucks carried late peaches
50 trucks carried extra late peaches
trucks carried early and late peaches®
3N trucks carried late and extra late peache
trucks carried early and extra late peache®
trucks carried all three kinds of peaches
¥ trucks carried no peaches @

How many carried only late peaches? 13
How many carried only one kind of peaches? %7

How many trucks went out? q '1

(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

e 18 people were planning to replace their kitchen appliances or floor.

but not their countertops.

e 6 people planned to only replace their kitchen countertops

e 2 people planned to remodel all three features.

e 25 people planned to replace their countertops.

e 36 people planned to replace their appliances or countertops

¢ 9 people planned to replace their countertops and tloor.

Fill in the Venn diagram with the appropriate information.

50 %+ 10+ G +y + 8 #4240
A= Y¥Yo+Z

1§= %+ ot Z

Qb 10+ by +a+T

A X
A
Yo IOl
xt y+2 ,_,\IiO\&W!‘
x4y o 1100
M+%S‘.2+&)=a7 J[l‘g"q_‘

(c) Janice L. Epstein 12
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9)=n(RY pzUB)
A= XA IYS-XF oot| -k A F+8-KFX-3

_ xR > =3

(c) Janice L. Epstein 13
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