4109 Sets, Relations and Functions
Symbols and formulas to know

Symbols for sets:

Intersection: N

Union: U

Difference: \

Complement: A’ (the prime of a set)
Element of a set: €

Set of Real numbers: R

Infinity: oo

Interval Notation: [ ]

Set-builder N()tation:{x ER i}

Relations:{(x, y) ERXR ‘}

Inequalities:

< less than

< less than and equal to

> greater than

2 greater than and equal to

* When multiplying or dividing by a negative number, the inequality sign changes direction.

Formulas:

Domain: x-values
Range: y-values

Equation of aline:y =mx+b

Y2—Y1

Slopeofaline:m =
Kg—Xq

-b —A
Vertex Formula: — , —
2a " 4a

Eguations of the narabola:

f {x) = a (x — h)? + k (standard form)

f&)=alx— z)(x~ z3)



Theory on sets

A setis a collection of objects or group of people with common characteristics.

Type of music (set)
N

Rock, rap, country, jazz
(Subsets or elements belonging to the set of music)

In math, we look at the set of real numbers R (includes fractions and decima}s).

Graphing on a number line (x-vaiues only)

- Once you have graphed the 4 set operations on anumber line, you will have to give
your answer in interval notation, and in set-builder notation.

Interval notation: :

= Use square brackets [ ] ;

=When the brackets are facing the number, the number is included in the solution set
[0, 4]

=>When the brackets are facing away from the number, the number is not included in the

solution set

| 10,4]
Set-builder notation:
=Use curly brackets { }

=Use inequality signs
=>The answer should always start with {x eR t}

Included or notincluded: |

=>0n a number line, when the number is included, you will draw a closed circle ®
=>0n a number line, when the number is not included, you will draw an open circle ©

L9



The 4 gperations on sets

Set Operation #1: Intersection N

The numbers that are in common to both sets.

Find 4 N B (numbers only)

fA=1{2,4,68,10,12} andB= {3,4,5,6,7,8}

e + e =e included
e +0 =0 npotincluded
A={x € R |x <4} B={x e Rix =1}

Find A N B (graphing)

k4

v

Interval notation:

A 4

Set-builder notation:




Set Operation #2: Union U

The combination of the two sets.
Find A U B (numbers only)

IfA={2,4,8}and B={2,4,10,14}

A:]-z,z] B:{Qx €ER|1 <x <5}

Find A U B (graphing)

| | i) oo

b B 1 {

v

v

Interval notation:

v

Set-builder notation:

(¥



Set Operation # 3: Difference of two sets

The difference of two sets is the set of elements in one set minus the set of elements in the
other set. '

The symbol for difference is:\  A\Bis read as “A minus B”
Find A\ B (numbers only)

IfA=12,34,67 and B={3,4,58,9}

e - =0 potincluded (4-4=0)
e -0 ze included(4-0=4)
A= ]—o00,—1] B={x e R| -3 <x <2}

Find A\ B (graphing)

v

Interval notation:

Set-builder notation:




C={x e R|1 <x <5} D=12,4]

Find C\ D (graphing)

: 4

v

Interval notation:

v

Set-builder notation:




Set Operation # 4: Complement of a set

The complement of set A is written as A’ (read as A prime). It is the ‘opposite’ of what is
already in the set.

A={x € R|x >2} FindA’

Interval notation:

Set-builder notation:

C=1[2,5[ Find C

Interval notation:

Set-builder notation:




Combinations

1) Find (A N B)’

A={x e R|1< x <5} Bz[Z,éL

A 4

v

Interval notation:

v

Set-builder notation:




2YFind(A nB) ucC

A=[-3,3] = B —gmm—m=p C={x ER|x = —1}
§ .
| ! | | 1 ! | R
! i ! i i ; i >
; z ; : | 1 t R
! ( i i s : 1 >
| | r s | % ; N
i i i i i I i >
l i l | ! s 1 N
1 i | i | ! i >
1 : i I ! 1 | g
i | i i i i | >

Interval notation:

Set-builder notation:

16



Work AsSignmegt

1. Intervals

a) GiventheintervalsA=[-3,3[ B=[0,00 andC=

Perform the following set operations: (A NBYucC

..__&M_.,,
Z Y

A £

v

L 4

i 4

Interval notation:

h £

Set-builder notation:




b) Given the intervals A= -,-3] B=[-4,0 andC=

Perform the following set operations: (4 \ B) nC

v

A 4

\ 4

k 4

Interval notation:

v

Set-builder notation:

L



c) Given the intervals A=]-1,4]. B=[-3,5] andC=

Perform the following set operations: (4 U C )'\B

s 4

v

A 4

A £

v

Interval notation:

L 4

Set-builder notation:

w
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d) Given the intervals A=-o00,1] B=[l,00 andCs=

Perform the following set operations: (4 NC)UB

@

v

v

v

v

Interval notation:

v

Set-builder notation:

v

14



e} Given the intervals A 5] -3,1] B=[0,0 andC=

Perform the following set operations: (A NB )\ C

o
4

h 4

v

v

v

Interval notation:

L 4

Set-builder notation:




2. Set-builder notation

a) Given the following sets:
A={x € R |x <5} B={x e R|3 <x <« 6}

Perform the following set operations: B'\ A

v

A 2

A4

Interval notation:

A 4

Set-builder notation:




b) Given the following sets:
A={x € R|x =22} B={x € R|-2 £x <4}

Perform the following set operations: AU B’

¥

(O 2

b £

L 4

Interval notation:

Set-builder notation:

17



¢) Given the following sets:
B=f{x e R|—1<x <4} C={x € R |x >4}

Perform the following set operations: C'N B

L 2

v

v

Interval notation:

Set-builder notation:




d} Given the following sets:
B={x e R|-2 <x <3} Cﬁ{xeﬁaix<1}

Perform the foiiswing set operatim}s; C\'B

s 4

v

Y.

Interval notation:

v

Set-huilder notation:

19



e} Given the following sets:
A={x € R |x <3} B={x e R]|—-1<x <2}

Perform the following set operations: BU A’

v

k4

v

Interval notation:

Set-builder notation:




i

OS5 WeER \42\1



The 4 operations on sets

Set Operation #1: Intersection N

The numbers that are in common to both sets.

Find A N B (numbers only)

[fA={2,4,6,8,10,12} andB= {3,4,5,6,7,8}

o + o=9 included
® +0 =0 npotincluded
A={x € R |x <4} B={x e R|x =1}

Find A n B (graphing)

<1 : 3 + 0 ! | 1 .
i ! : r i i ; s >
0 \ 2 3 Y )
(3 t 5 ! |
| f’" | | >
AN | — | | | | >
I Y

Interval notation: [‘ z L“ £

Set-builder notation: ?ﬁ( ER { 1 £ ¢ {“L{z




Set Operation #2: Union U

The combination of the two sets.
Find A U B (numbers only)

IfA={2,4,8}and B={2,4,10,14}

A=1]-1,2] B={x e R|1 <x <5}

Find A U B (graphing)

\ 4

A —1 A
Z

>

<

v 3

I

-
v

Interval notation: 1" ! N g}

r g

Set-builder notation: . b é ' i -] & X & S;




Set Operation # 3: Difference of two sets

The difference of two sets is the set of elements in one set minus the set of elements in the
other set.

The symbol for differenceis:\  A\Bisread as “A minus B”
Find A\ B (numbers only)

IfFA={2,34,67}and B=(3,4,5,8,9)

e - e=0 notincluded (4-4=0])
s -0 =0 included(4-0=4)
A= ]—o0,—1] B={x e R| -3 <x <2}

Find A\ B {(graphing)

e
EAN
—T.
A 4

Y

ANR ¢ | % | z |
% i i i § i | |
-3

Interval notation: — 0 -3 ['

Set-huilder notation: g}i £ ﬁ % £ < ”BZ




C={x e R|]1 £x <5} D=12,4]

Find C\ D (graphing)

Y

D | ’
¢ R e e

Interval notation: f‘ 3 2‘1 U 1'{1 Sg—
Set-builder notation: g x £1R %} lexc2 N Y4y S?




Set Operation # 4: Complement of a set

The complement of set A is written as A’ (read as A prime). It is the ‘opposite’ of what is
already in the set.

A={x € R|x >2} FindA’

| |
At

\ 4

Interval notation: — o0 , 21

Set-builder notation: gx L E‘E \‘ X = 2?

C=1[25[ FindC

\ 4

' I g z l
C ! = i l |
| 2

Interval notation: 80, 'LL U ZS; >
Set-builder notation: % X é {Eg £ <2 KI x ”’2‘*5 z
* i




‘Combinations

1) Find (4 N B)’

A={x e R|1< x <5} B=[26[
e —
o \ 2z 2, Y 5 A -1

A4

@
&

(Ane) — & + |
% 5
’ . —>
CODES f—— >
'

Interval notation: e, 2 L J }S 3 -

Set-builder notation: j"f £ 1R !% AL \L"j s 7 5Z




2) Find(A nB) uc

A=[=33] = B —gp——m—p C=(x R |x = —1)
o .

A 4

-y -3 - -t 0 \ 2 3
S
8 — ——= —
0
Bne) 5 l 1 1
) r l I ? >
o 3
R F—
-
:AHQEUC | f | >

Interval notation:

[.,.g} o>

Set-builder notation:

fx £ m) xz..;g



Wo signme

1. Intervals

a) Giventheintervals A=[-3,3[ B=[0,0 andC= --;f‘-:'ﬁ——’

Perform the following set operations: (4 N B)U C

B ————2= 7
o
A8 —
0 3
¢ ————F—F—= p—s
z Y
| C
L B —
o 4
Interval notation: [ 8 L‘* L

Set-builder notation: § d ZﬂZ : O < x é%?

%




o

b) Given the intervals A= -c0,~3]  B=[-4,00 andC=

Perform the following set operations: (4 \ B) nC

v

h 4

A 4

A 4

A 4

Interval notation: j - g 3 - L% L

Set-builder notation: § ¥ £ ﬁ?;\ -5¢ w<¢- ‘**z

g



¢) Given the intervals A=]-1,4]. B=[-3,5] andC= —

v

3
Perform the following set operations: (4 UC) '\ B
! | O o
A | i | ? >
-3 -2 ~-{ o0 \ -~ 3 4 5

(v L+ >
Y
J c\g & i | 1 | a
A ? ] ; 1 x n >

8 . 2N
-3 5
MOE=
-3

Interval notation:

Set-builder notation:




e |

2

d) Given the intervalsA=-o,1] B=[l,c0 andC=

o
Perform the following set operations: (4 NC) U B
y
= | | | .
A ? | | | g
G | 2. 3
C : t t .
! ? ’T I I -
g 0 (B
L
’ r——y
C) (AR A s | .
An > SN B }yg\; L { | >
o) | 2
B e =
|
TA{\ YU B t <l‘~ 5 f ey
o ‘
(o, =
Interval notation: 3

Set-builder notation: § * £ %;?K\ X Z‘ 0 ?




¥

e) Given the intervals A=] -3, 1] B=[0,0 andC= o——"D

~ i L}

Perform the following set operations: (A NB )\ C

A\ 4

A —9= i
{

v

(Ang) | e—a L L

:Prﬁgﬁ\i, |

I

Interval notation: 0 3 ﬁz

Set-huilder notation: 5?1 (2 %”? § o< LE !;E




2. Set-builder notation

a) Given the following sets:
A={x e R|x <5} B={x e R|3 <x < 6}

Perform the following set operations: B\ A

i | O o) | | >
l ! | ! | | "
Ty oy S 7
S | >,
| .
’ ] l ?ﬁ “—
3 b
o
< ] 0 | | | >
l ] i l 1 >
S
! | | 1 1 b
! I | | | F s
G
f’\lr a AN | N A e N
NS NS N T A o 4
o \
roe
Interval notation: 5,6? oo
>
Set-builder notation: x £R - 53{




b) Given the following sets:

A={x € R|x =2} B={x e R|-2 <x <4}

Perform the following set operations: AU B’

-2 -y O ; ~ 3 M
.
e t ,
8 o 4 |
- Y

wo

.,..g.g}-—'z,g_ U [’11“’0
7
el re-2V 2 22¢

Interval notation:

Set-builder notation:




¢) Given the following sets:
B=fx e R|-1<x €4} C={x € R |x >4}

Perform the following set operations: C' N B

A 4

v

\ 4

Interval notation: f -\ 5 U‘ [

R

& 3
Set-builder notation: §)i £ @% —l T LY

-

fes



d) Given the following sets:
B={x E R|—-2 <x <3}

Perform the following set operations: C '\ B

C={x e R|x <1}

-
¢ — 0
-3 L -y o) \ T 3y

C; | | ; | |
t t t 1 : >
]
| D q
B » . ,
-2 3

W

>
Interval notation: [ 3

vy

Set-builder notation: ({F‘:‘ £ 22 \

v
w

U~

%

9




e) Given the following sets:

A={x e R|x <3} B={x e R|-1<x €2}

Perform the following set operations: B U A’

A 4

~ N
P e
o

, (-
Interval notation: [""§ 3 2’1 U LB =0

e . v S
Set-builder notation: § % 5 !E% -1 é b4 £ %‘j X =z 3




- |[SETS

ANSWe R \42\1



