MATH 141  Busivess MartuemaTics 1 Spring 2012 InsTRUCTOR: JEAN MARIE LINHART

Let’s talk ahout sets, baby.
Let’s talk about one, two, three,
Let’s talk about unions, intersections and sets that are empty.
Let’s talk about sets!

Apologies to Salt N Pepa and all of their fans.

Section 6.1: Sets

Directions: Please fill in the (many) definitions from section 6.1 before coming to

class, and do as many of the exercises as you can.

Example. Roster notation for a set simply lists the elements in the set. For example,
5=1{1,2,3,4,5} and T = {cat, horse, dog, mouse}

are sets in roster notation.

Set-builder notation gives a rule for determining if you have a member of a set. For

example,
U={r|0< z < 20 and z is an even integer}

is another way of describing the set
U={2462810,12 14,16,18}

Notice that 2 is an element of the set U above, and we write this as 2 € U. What do
you think 7 ¢ U means?

AR 2 e enf-
Fisndran dewmanl & U o

Exercise 1. Give at least two examples of sets using roster notation and two examples
of sets using set-builder notation.

Set Builder

Gx | X is a2 letr in mathe mahcal §
Restor

S={ m,a,t, he i ¢ 07

Set B lder
T= {x( 0¢x<10%

Roster
\ = 1 apply, orengp, banamas, piea pyes
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Definition. set equality
Two sets are equal when they have exactly the same elements.

Exercise 2. Which of these sets are equal?
A = {cat, dog, horse, mouse}

B = {cat, horse, dog}
C' = {lion, zebra, flea, louse} A = O
D = {cat, horse, dog, mouse}

Definition. subset
If every element of a set A is also an element of a set B then we say that A is a subset

of B and write A C B.
A= [12,3,4) T A but 1€A
Nor Ve sove

Note. If A C B, but A # B, then we can also write A C B, and we say that A is a
proper subset of B.

ﬁchA4” 11234y ¢ A
Prog 5‘\‘:{“: R3S et Do

Exercise 3. Which of the sets in exercise 2 are subsets of each other? Are any proper
subsets?

A = {cat, dog, horse, {pousd} B C A Propev sosedy BE A

B = {cat, horse, dog}

C' = {lion, zebra, flea, louse} D c A A < D not

D = {cat, horse, dog, mouse}
Dc A 8cD eeD

Definition. empty set,
The set that contains no elements is called the empty set and is denoted as (.

qs Webassign hano
:‘= 2@11 @E Wis wrc;wg
no elamemts | elomand P s 4), 13
Exercise 4. Find all of the subsets of {4, B.C}. -
9§ sdosels = 2 = ,Zidmuls TEWY\.)\’U:-W'S“
A%
w3, 961, 3¢y, oo
§a0), Tach | 18,¢), 108Ch, ¢

Gde it elamands US- Sers
E lomants o iﬂ‘ﬁ, (X

A BC he T8
®yc 48,9

¢ c $A8<]

Nombar o prepec sdoses:
al ok the 2hae exceqk iA‘ﬁ,C'ﬂ

o 211

Z*M-\ = B puer sdosels
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Note. In contrast to the empty set, the universal set or universe is the set of all
elements of interest to us in a given problem. For example, if we are interested in a
problem about undergraduate students at TAMU, then our universal set might be all
of the undergraduate students at TAMU. and our Math 141 class of students would be
a proper subset of that universal set.

e Universe cowhins everythang.

Exercise 5. Draw Venn Diagrams for each of the scenarios below where U, the universal
set, is the set of all the undergraduate students at TAMU

a. A is the set of all the students taking Math 141 Section 506 in the Spring 2012

semester. !

b. A is the set of all the students taking Math 141 Section 506 in the Spring 2012, and
B is the set of all undergraduate psychology majors at TAMU.

There are psychology u
majod in Math 14 Q‘\

Lpsﬁck mMmavs
n Math 14l
c. A is the set of all the students taking Math 141 Section 506 in the Spring 2012, and

B is the set of all students in A who passed the first exam in Math 141 in Spring of
2012.

t A

¢)

LcA

1\
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Definition. set union

Let A and B be sets. The umion of two sets A and B is written A U B, and it is the
set of all of the elements that belong to A or B or both.

In set-builder notation, we write

AUuB={z|ze A4 @ z € B or both}

Definition. set intersection
Let A and B be sets. The set of elements common to the sets A and B, AN B, is called

the intersection of A and B. AW

In set builder notation we write

AﬂB:{.r.\.TeA@r.eB}

Exercise 6. Draw a Venn diagram shading A U B, and a second shading A B.

ALV B

Exercise 7. Consider the following sets
A = {cat, dog, horse, monse}

B = {cat, zebra, dog}

C = {lion, zebra, flea, louse}

a. What is AU B?

AVR = 3 W-*\dO‘b\ \norsz ,mouse 2ebra

b. What is AN B?
ANG = § cah d°°2;\
c. What is AUC?

AUC = T cat, dog, horse, mouse, liow, ®hra,
fla, louse

d. What is AnC?

ANC = qS Disjont Sty
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Definition. complement of a set
If I is a universal set and A is a subset of [, then the set of all elements in U7 that are
not in A is called the complement of A and is denoted A°,

In set-builder notation

A°={z|z e U and z ¢ A}

Exercise 8. Draw a Venn diagram of a universal set [, a set A, and shade the com-
plement of A.

(V

/\(‘\c

Exercise 9. f U = Z = {z |z is an integer} and A = {x |2 is an even integer} then
what is A7

AS = Yx | % is2an odd ‘mlt%wv%
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Theorem 1. Set Complementation
If U7 is a universal set and A is a subset of U/, then

9 Ta|ael et +§18- 6
b. ¢ =U

c. (A=A b) | red ond 14(“ = U

d AUA=U .

e. ANA =0 C) "’
®

Proof.
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Theorem 2. Properties of set operations
Let U be a universal set. If A, B and C are arbitrary subsets of U/, then

e Commutative law for union: AUB=BUA

e Commutative law for intersection: ANB=8nNA

Associative law for intersection: AN(BNC)=(ANnB)nC

e Distributive law for union: AU (BNC)=(AuB)Nn(AUC)
e Distributive law for intersection: U (BNC) = (AN B]@(A NnC)

Associative law for union: AU (B U C) =m (A UB) U (A J C\
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Theorem 3. De Morgan’s Laws

Let A and B be sets. Then
(AUB) = A°nB*
(AN B) = A°uB° @
l

Proof. Show De Morgan’s Laws using Venn Diagrams.

ap o

@Ue)° shadd ? A0

b
ANG s shadd "‘“3(
lbo¥h

@(\QC= F\Q UBC AC U‘?:sC 'S

sha dd by
oS
|

e{%v
NEE)
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Exercise 10. Let U denote the set of all undergraduate students at TAMU and let
A={zeU|xis taking a math class} B = {z € U|x is taking a political science class
O = {x € Uris taking  chemistry class}
Find an expression in terms of A, B and € for each of the following sets, and draw a
Venn Diagram shading the set.

a. The set of students taking at least one of the given cla

V]

Mo Ry Sl

P

— .
Chown: S*r\a'
b. The set of students taking at none of the given classes.

A

C

BRUC
s (Aueuc)
‘0 AN A CS

. A

c. The set of students taking a math class, but not a political science or a chemistry

[

class.
C
v ” (Buc) NA
\)‘,‘:p‘/ “ ovr
<
(e AN (BUO
d. The set of students taking exactly one of the given classes, Jewhi~ unin

WO @

moie [ea (AvQY’

- _—

A
\/
\):») % <:|;-"~:h V] [C n (Au[}f}

e. The set of students taking both math and chemistry, but not political science.

| Mzt
L3
chawr
\ousr gt
poly 5

Tip for success: Do the suggested homework on 6.1, especially 39, 45-55 odd, 63, and
all of 67-76. This should go fast!
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U= i_(,l"-\‘b&,ﬁ\ A= an\“"‘ v
B= ithtbx /

unitm = Soid' meang o
in A or iaAD

Whek & AVO
LIS T e X

Whak s Aﬂ‘}? ity Seekion = S in Cown o

Mmeoms awd
4 i B and inB

. Af- no 1 A‘g ianh bad ngr in A

IS 1,6 8\ A“NB= iz,(,‘g
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