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1.1 Relations and Functions (Review)

Before we work with transformations of functions and their related equations, it is important to review
what is meant by a relation and a function. In this section, we will look at relations and functions, in
addition to their corresponding equations and graphs.

Relation

A relation 1s a set of ordered pairs. As a result, every graph is a relation. A relation can be thought of
as a set of ordered pairs. All first elements in the set of ordered pairs are called the domain while all
second elements determine the range.

Relations can be shown in several ways, among them the following: as a word description, a set of
ordered pairs, an equation or inequality, or as a graph. An example of a relation shown in gach of

these ways 1s next.

Word description

An output number is determined by multiplying an input number by 2 and then adding 1.

Equation
y=2x+1

Set of ordered pairs

(0, 1), (-%, 0), (1, 3),(2,3), (-1, -1), (-2, -3), ...

Table of values

X 0 _1 1 2 -1 -2 - -
2
y 1 0 3 5 | -1 | -3 ; -
Graph e 5/?; -

1 N
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In the preceding graph of y =2x + 1

T 1
Output Input

Examples of Relations
Ordered Pairs
(2.3).(3.5).(4,6). 5, 8)

1 9
('29 3)5 ('Ea 4)9 (05 E )9 (25 6)

Equations
y=3

=y

y=|n

Graphs

x 1s the independent variable.

y is the dependent variable.

The domain is all real numbers (all possible
values of x).

The range is all real numbers (all possible values

of y).

Domain Range
2,3,4,5 3,5,6,8
-25-15092 3:45 256

2 2
all real numbers 3

all real numbers all real numbers

all real numbers all reals 2 0

1<x<1 1<y<1

all real numbers all real numbers = -3
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y=|2x|

All real numbers y=0

Function

A function is aspecial kind of relation that exists between numbers or variables with the following
rule: for every valid input number, there is a single output number. In other words, for every x, there
is only one y.

Example: y=x"is afunction since only 1 value of y results from every value of x.
X =¥ is not a function, for example if x =4, y could equal either 2 or -2.

The domain of afunction is the set of all possible input numbers called the independent variable (all
values of x that work).

The range is the set of all possible output numbers, called the dependent variable (all values of y that
work).

Example: What is the domain and range of the following function?

Domain, set of “x’s”
- all real numbers < 6

L)

Range, set of “y’s
. all real numbers > -5
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A quick way to determine whether a relation is a function or not is to do a vertical line test on the

graph of the relation. If only one value of vy can be found for every value of x, then we know that the
relation is function.

Example: Which of the following are graphs of functions?

: o 5
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& s S T sy 2 4 6 |x L] 75 -k | -2 lo 2 4 @ a5

; mii s : e
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The above graph is not a function since the The above graph 1s a function since any
vertical dotted line intersected it in more than vertical line will intersect it in only one
one location. location.

Several examples of relations are shown next, some are functions and others are not.

Examples of Relations Function? Reason
Ordered Pairs
Yes Each value in the domain has a unique

(2,3).(3,5).(4.6),(5,8) yahuerin His range

(1,3),(2,4),(3,5), (1, 6) No When x = 1 there is more than one
value of y (e.g. 3 and 6).

Equations

_ Yes Each value in the domain has exactly

y=2x+1 .
one value in the range.

X +yi=1 No There is more than one value of y for
all but two values of X (when x =0,
y==+1).
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Graphs
o N |
y % Yes There is exactly one value of v for
cach value of x.
—z I z
x= %},2 +1
. T No There are two values of ¥ for each
/// valueof x> 1.
{
| = 3
.
\_\
_z \\\\_

In our review of functions and relations, we stated that a function is a special kind of relation that
exists between numbers or variables with the following rule: for every valid input number, there is a
single output number. In other words, for every x, there is only one y.

To quickly distinguish between a function and a relation when using an equation we use a special
notation for a function. It is called f of x notation, as described next.
Using f(x) Notation

Functions are usually denoted using “f of X notation (f{x)), which is another name for the dependent
variable, y.

Examples:

f(=3 means that function f maps 2 to 3

f-H=2 means that function f maps -1to 2

fGc=v means that function f maps x to y

Examples with Solutions
fx)=2x-7 (3 23)-7 =-1

f(-5) 26:5-7=-17
fxt+D) 2t 1y—T=2x—~35
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fix) =x*+x—1 f(- 2) (27 +(-2)—1=4-2-1=1
fx+1) E+DP+E+D-1=-x*+3x+1
f(-x) )+ (x)-1=x*-x-1
-f(x) -(xP+x-1)=x-x+1

o(x)= Vx+2 1 &(7) J7+2-1=49-1=3-1=2
g-1) Jl+2-1=4-1=1-1=0

)= 2 o .
h(-1) (—221;_(i1):1_—21: % o
h(x — 1)

(x—1)2+(x—1)_ x*=2x+1+x-1 o xT—x

Ce—=11—1 P2

Exercises 1.1

1. Find the domain and range of each function.

a. (1,5).(2,7),(3.7).,(5.8)

It is unlawful to photocopy or reproduce content without permission from Dynamic Classroom Inc.
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2. Which of the following relations are functions?
a. (1,-1),(1,2),(7. 7). (8. 8) b. (5,.3).(6,3),(7.7)

C. d.
N
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3. IF f{x) = (x + 5)2 find

a. the domain b. the range

c. f(2) d. f(-2)
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e. f(2x) f.fix+1)

4. IFf{x) = -2(7 — x2) find

a. f(-2) b. f(0)
c. f(+2) d fix+ 1)

5. TIF fix) = 2x7 % find

a. the domain b. the range
c. f{-2) d f(l)
2
MORE QUESTIONS

www.Math-Help.ca
ON OUR WEBSITE
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Exercises 1.1 (page 7)

1. a) Domain: 1, 2, 3, 5; Range: 5,7, 8

b) Domain: -2, 0, 0.5, 1, 5; Range: 3, 4

¢) Domain: 1, 3, 6, 8; Range: 3, 5, 6

d) Domain: x = 0; Range: y <6

e) Domain: all reals; Range: y = 0

f) Domain: all reals; Range: y= 1

2.a)No b)Yes c)No d) Yes e)No f) Yes
g) Yes h)No 3. a) Domain: all reals
b)Range: y=0 )49 d)9 e)4x’+20x+25
HxX+12x+36 4.a)-6 b)-14 ¢)-10

d) 2x* +4x— 12 5. a) Domain; all reals

b)Range: y=— ¢)7.5 d)0

Exercises 1.2 (page 16)
1. a) b)

2. 8 units left and 6 units up 3. a) (-6, -2)
b) (0, -3) A (-7,-1) d)(-16,0) 4.(-2,6)
S.a)(2,-3) b)(-1,4) 6.a)(-2,3) b)(l,4)

8' A(Q'a 6)9 B (]-9 1): C (59 2)
9

—E | = |-z id : | 4 ]

L .o

=i
10.2) 4, 7) b)(<4, -7 ) (10,7) d) (4, -1)

ot

Exercises 1.3 (page 26)
Ly=f(x-2) 2.y=(x—-1)7-1

ANSWERS TO EXERCISES AND CHAPTER TESTS

AN/

l i P
4. 6 right and 8 down 5. 4 down
6.a)R<—(4,6) b)S < (-1, -3)
)T« (-50) d)(-60) 7.y=(x-3)*
8. a) 3 units lefi, 3 umts down b)y=-2
9. 1 unit right and 2 units down

Exercises 1.4 (page 34)
1. a) Replace x with %X. b) Replace x with %X
¢) Replace x with %x. d) Replace x with %x.

e) Replace x with %X. f) Replace x with %X.

2. a) Replace x with 3x. b) Replace x with 6x.

¢) Replace x with gx. d) Replace x with gx.
3. a) horizontal expansion by a factor of 2
b) horizontal compression by a factor of %
4.y=9x2+1

< H

& I

6. a) vertical éxpansion by a factor of 4
b) vertical compression by a factor of %

¢) horizontal compression by a factor of %

d) horizontal expansion by a factor of 4
e) vertical expansion by a factor of 2 and a

horizontal compression by a factor of %

f) vertical compression by a factor of % and a
horizontal expansion by a factor of 2
7.a)y=2|x|ory=|2x| b) yz%xz

Oy=2(x+2) d)y=05x e)y=2A—

x2+1

)
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