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Functions and Relations

o |
A relation 13 a “link” between two variables (usually x and v). Functions are Specre

specral kinds of relations. Indeed, functions are sometimes called:
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. Also a function?
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@ Are all functions relations? -
@ Are all relations functions?
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2.2 Determining whether a Relation is a Function from a Table of Values
. 4o % /-‘-—_—_
Recall the definition of a function:

Functions and Relations

A function is a relation between an independent variable (input - x) and a dependent vari-
able (output - y) such that:

« for any given input value (x) there is one and only one output value (y)

If a relation is not a function, then we simply call it is a relation. If a relation is a functional
relation, then we simply call it a function.

Now consider the following relations. Determine whether they are functions or not.
— =
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2.3 Determining whether a Relation is a Function from a Diagram
S

Recall the definition of a function:

Functions and Relations

A function is a relation between an independent variable (input - x) and a dependent vari-
able (output - y) such that:

» for any given input value (x) there is one and only one output value (y)

If a relation is nof a function, then we simply call it is a relation. If a relation is a functional
relation, then we simply call it a function.

Consider the fol]\07 relations and determine which are functions and which are not.
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2.2.1 Practice

Consider the following relations. Determine whether they are functions or not.

{ L LY @ i - et LELY
0 -3 -1110 a|lo
10 | -3 2109 b| 10
20 | -3 51| 8 c| 8
30 | -3 8|7 al| 7
40 | -3 \ 11| 6 e | 10
50 | -3 . 14| 5 f| 5
\»7 5 ﬁ €s - O

2.3.1 Practice

Consider the following relations. Determine which are functions and which are not:

yCS

(d)




2.4 Determining whether a Relation is a Function from a Set of Points (Ordered

Pairs) (7<) v)) o

Recall the definition of a function:

Functions and Relations

A function is a relation between an independent variable (input - x) and a dependent vari-
able (output - y) such that:

e for any given input value (x) there is one and only one output value (y)

If a relation is not a function, then we simply call it is a relation. If a relation is a functional
relation, then we simply call it a function.

.

Consider the following relations. Determine which are functions and which are not:
1 {(1,1),(2,3),(45),(67)}) — Yyes ‘I
® P4 xX ) 3 7 >°C y

/
Y eSS
2. {(1,1),(2,1),(3,1), (4,1)} — 7IC / \{) .

3. {(1,1),(1,3),(4,7),(5,8)} > /
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2.5 Determjning whether a Relation is a Function from a Graph

Consider the Jollowing relations. Determine which are functions and which are not,
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@ In a graph, it is relatively easy to see whet

2.4.1 Practice

Consider the following relations. Determine which are functions and which are not:

Yﬁ) '/( L {(-11),(2,-3),(-4.5).(6,-7)}

2. {(0,0),(2,1), (3,0), (4. 1)}

3. {[—5,1 }r (_6r 3)# {_.Sr?}r {5-' 8}}
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hgr you are dealing with a function or a relation.

Which of the following graphs do you think illustrate a function?
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Graphs 2.1
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3 Function Notation

—— |
Let’s now add a new piece of vocabulary in our mathematical language: function notation. We will —_ 2 Pl +
see why this is actually quite useful and makes certain things easier. y

,.wv“”;)
2 OlQ/FQ\,\OlS owm < ’F(?C) = (Z—7C 1 [

s o function of * Wp fuis reads

9 j “_( o€ 0o¢ i

° wF
3.1 Example P € Zc)

Cnmplete the associated table of values for the fDl]crwing function and then p]crt the pnints ona
Cartesian Graph and complete the graph of the function:

Tov o p Lot Pt

Qo 4L 10
flx)=2x+1 S XK ¢ T o
EIE DRl . T
f E 5 lql X ) V)>
. 6V CV\‘/VQ’
, Cd ~lhen ~ =0 (AWO\\N [ine —
find f02) J T e

_ + [ oI~
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Fe 22+ Ha 1

- (0)""
£o) =7 _473'(010 \9:/ g)ev\ oo F?L o\)yl’)

74(07:’ N <Y Y

*Loek
-FYV\(J\ £Cr) — £ Y AShein X=/ o Evewm +eX
= . 9 #[.25 )
ﬁ(?(?-t?(ﬁ*, ]9 5%-_301 %/./LL/-’J.Z'S
£FC1) = 2z >\ ,993
fay = C1,3)
(>c}'7)
£1 nd\ ,F(z)
x {7,75"'f
7 )—2627*' _
£er) -T2 (2,5



3.2 Practice

(a) Complete the associated table of values for the following function and then plot the points
on a Cartesian Graph and complete the graph of the function:

BN &
slep ) v flx)
N/ 4 v
x |( flx
0 -
£ ()= mxe+ b 1 -i l?*( K \
flx)=—x+3 2] 1 g !
| o 5)—1
il |~
/_" E 51—




(b) Complete the associated table of values for the following function and then plot the points
on a Cartesian Graph and complete the graph of the function:

\ /

f (f)

f(x)
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3.3 Example: Determining Values in Function Notation

Now let’s discover some reasons why function notation is algebraically useful:

Consider the following function: Consider the following function: @
¢
) — . . \ wnw
y =32 —F()g(.\) 3x -2 \/\/av\’\/’ ‘2
1. What is the value of y when x = 2? (—/'/5 1. Whatis f(2)? \ | ( e—”t
. . o9
2. What is the value of x when y = 7? @What is the value of x if f(x) =7
\l_Fo-p x N /§7C/Z
+ | f (7(> g
p(x)z3x -7 o
~f _ 7
’ 74
+ () = 3C) -2
4“4 7 2L

£ o) = L’\

}DU\ OAO /____________// _Qo"\ k ;;Ol//?,
C’)C):
- #?__ {
. (7): -57C—2.» )
3 % . ‘F < -lv\{lo ;
O\V\J 7/ _7 - ’57C'_ /7, \ﬂ; 9
7 Mol 2 7 +
O + )
E {0



3.4 Example: Determining Values in Function Notation
Now let’s discover some reasons why function notation is algebraically useful:

Consider the following function: Consider the following function:

y=x2—2x+1 i f{x}l::t'z—21+1

w~

$o~
: ?
1. What is the value of y when x = 2? — 1. What 15@

2. What is the value of y whenx = —3? _— 2. Whatis f(-3)?
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3.5 Practice ﬂ/ | 0o

Given the following function: ]C' (x ) = “’__7:"
100 ‘
flx) = -~ ' 50
. - —_—
| (a) What is f(25)? F(s) S5
*' (b) Whatis f(—2)? ( 25, 4 D
J
';\.u (c) What is the value of x when f(x) = 1000 7C ( LS) = 9 e Y
v (d) Whatis the value of x when f(x) = —2?
su b + ) = (900 oXe
*3
—F (<) = 10°
2
[ Oo00 = (0O
—_— A —_
2
[
C - (©0
(000 7 o
1O\ © (000
X = o.l
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1 Graphing Linear Relations to Model Real Life Situations v \eS
—_— v~ 4
Let’s try to understand a linear function by seeing how it can model a real-life situation. //\’ ~ \]\r’\ | J\
el
\/ . N
1.1 Example .
: n
Create a model for the following situation: De S‘-_‘ nwe 7 °
—
Alex opens up a new savings account with nothing saved initially. Alex sets up a vav N ble (_7_‘ / _“_'_))
savings{planjand begins saving $110 per month. (n.b. Because of low interest rates, the s
bank dogsTiot offer Alex any inferest on his deposits). ' oo Vav e
L\'le ._/\/\00&2’- L-DS“:"‘j’Hf\‘l' :\aw s
S skirg Tk ~+ < Y
-‘_I"? ~
Dependent Variable: & jw (LQ\a [ be ( )< /7 a x| S
[N
B SaVve O\ ,*
i (>) ) (1 gl owt che?
lnde?endenl Variable: .S = 2,77° Stef _( , ,E <
‘t\V“*Q— (V\AOV\_’— J~<® —_— . \/G\‘(/\eg ] .
v 660~ A7 5 pre ‘! ’\7
Lx [f¥) | 4 ¢ 5504 !
@) O [H+ It° < N
% 440 wa, v
! 1o +(1° S 585 - oV 7
2 220 e /o B 330 : ———'» -4/],\ e 5 % j
RS gt § 20+ j S §
G | Y4o € oA . g wn( ce .
5 \
S 3o ' 5
3-5 -
t rwme (wo ¥ ‘ﬁ) \ﬁ
Question 1: Use the graph and extrapolate to determine how much Alex will have saved at 7 iv '
—— > -
months. “i 770 <
Question 2: Use the zraph and interpolate to determine how much Alex will have saved at 3.5 "
months. -ﬂ % 8 S =
Question 3: What iz the rate of change (zlope) of the linear function that models this situation? <
A T —amount o [ Liwne
D2
= —"
“ - D -C - |/ o ﬁ”m Ov\" b S
() > ’\
= |_(,9/4-7-—" b /
o - 4~
I~ 0 v ~:&s
Question 4: What are the units of the rate of change? + Ve ¥
s Do do
/ ~ c 0 WU\ 2 o I/‘CA
ot’\-‘ 0 ,,L C (3 ‘
o PrecT!



1.2 Practice

Create a model for the following situation:

~ DY
Francesca loves amusement parks. During a recent vacation, Francesca went to LoLoLand, S L e @ L “ - —
which doesn’t charge admission,'but charges $1.50 éc}r enchl)ricle. R D x

@y\—— Y N
P
Dependent Variable: %\ o - D\7 /D

Independent Variable: AL

| x [ flx) |

©

25 o N
ok (1des Kyan 9o
ok 1907
Question 1: Use the graph and extrapolate to determine how much 1t will cost Francesca if she

plans on going on 8 ndes.
G

Question 2: Use the graph and interpolate to determine how much 1t will cost Francesca if she

plans on going on “2.5 rides™.
" _HS i,
I 5.7 s

Question 3: What iz the rate of change (zlope) of the linear function that models thizs situation?

ﬁ‘~§o/}er X

—

Ax

Question 4: What are the units of the rate of change?

4
(!



1.?3 Practice $ — 9

/
Create a model for the following situation: v 3\ ¢ —— X
Dae loves amusement parks. During a recent vacation, Dae went to Fantasy Circuit, 0{
which charges $10 for admission and $1 for each ride. ; o W 0
I
Dependent Variable: v, 15— Q/)
<
%
Independent Variable: E,\ 16 ——
5
| X | f(r} | 14 4 )
= }
= 4 I
* Ll
10
} —f—+— x
\ 45;' 0 ‘é ( 70‘(Q$ 77 ~ & 0 n

Question 1: Use the graph to determine how much it will cost Dae to go on 7 rides. (’? oC 7
g7
Question 2: Use the graph to determing how much it will cost Dae to go on 6.5 rides.
g 16-5

Question 3: What i3 the rate of change (zlope) of the linear fonction that models this sitwation?

| ¥
/ffdl-Q

Question 4: What are the vaits of the rate of change?

Y

ik e



ll/\’ Example B ¢ Y a - Ly

Create a model for the following situation: oAt Y d— % D < . )
) 2
Feng opens up a new savings account and initially deposits $350. Feng sets up a sav- S £e7
ings plan and begins saving $100 per month. (n.b. Because of Iow interest rates, the
bank does not offer Feng any interest on his deposits). (}\ . % S~ T
W O vk S .

Dependent Variable:

y
N
Independent Variable: [ (~\'\\‘\XL
\+ ‘.0‘ \
TRt
EERNCE PN
0 |359 >
I | 450 Q+‘°° g
2~ | soo \\
B 6 SO l
4 | 75 IvaY '
5 | 8% 350 ’ -
\ 4

Lob ot oty S <
(i) @la§'7€01 £t (W\%a’“")

Question 1: Use the graph to determine how much Feng will have zaved at 6 months.
$7§o
Question 2: Use the graph to determine how much Fend will have zaved at 4.5 months.

% |00

Question 3: What iz the rate of change (zlope) of the linear function that models thiz situation?
%(D) = 35 o

SO
{(2) - 3350

Quesﬁund:Whala:etheunitsnftheratec-fchange‘?{(q}) Z 350 +

-H/w 9""{/\/\

100 t//]')/\amﬁ/b,

250 —+ |90

4 100 +wb°==3§°‘*ZQ°9

oo + 100 T (00 13§D+3(lb°)

oo 4 loo o [vo + 10© = 350+ 40

_ o -+
f(4) © 55 :
7C,+ume€»

/\_/w ;o +IG°°)

foo = 330 + oo+ 100 + T+ oo =
g(vd = DO ¥+ 356

J 7

S lop® Yy —itnl.




2 An Introduction to Linear Functions

2.1 The Rule of a Linear Function

Let’s go back and check the rules (equations) for the linear functions we used in Section 1 and list

them here. Can we find a

pattern?
—C (x)

r

—
—

—
~—

QA -

I\ 0 x

—+ b
+ O
~<____
+ ©O
+ 950
+ (0

conskant



2.2.1 Practice

For each of the following functions, determine the slope and initial value (y-intercept) of the func-

tion:.p(w);.x—f b 5
1. f(x)=3x+1 o |
too @ +¥ | >
2. y=-3x—4 ./{
o) ==+ b ( 2. —5 )

3. f(x)=1x+10 — (= - , (D

460 =@~ +b J 4 B K
4 flx)=-%-1 L { - |

fo=@oc + b D “ 4. - q
5. y=x+4

£ QR + b ¢
6. y= —x+4 g

‘7c + ’7
7. flx)=9x 4 © é) - L{
8. y=—13x 7 OI 0
- - O
9. f(x)=9 8
HMWK:
10. y =-13 C7
pg 116, #3.4 07 ’ O
11. f(x)=0 pg 128, #3.5 O - }
(0 -
pg 130, #3.8
pg 101 and pg 68 #2.7 , 0 (V)
pg 37 #1.23 {

_pg 38-39 #1.24-1.25




