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College Algebra i
Class Notes @) O

Functions (section 3.1) ©

Idea behind Functions:

Equations like y=4x + 5 or x*>+)*= 16 show relationships between variables. These are
called relations. They can also be represented by a table of values, a list of ordered pairs, or a
graph which is just a picture of those ordered pairs. A function is a special kind of relation. Let’s
review some terminology to help us understand how-they are special.

Defimtmn Domain: the set of all x values (that will give you a real number out for y)._, i
‘,__ﬁ___Lr__ O_o—- e e e e -

Definition: Range: the set of all y values (that you can get out for y)
Range values are sometimes called images.

But do you remember what a real number is?.What would cause the output to be non-real?
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~~ expl 1: Consider the sets of ordered pan‘g and their illustrations below. Determine the domains
) ﬁr__g? of these relations.
A& 1), (5, 2), (6,3), and (7, 4)

X values
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(_/(4 1), (4, 2), (5, 8) and (6 9)

X values

What is the domain? What is the range? Write your answers in set notation.
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Definition: Function: arelation where every x value in the domain is assigned to exactly one y
value. (If y is isolated in the equation, we call it explicitly defined. If y is ot isolated, the .u{ﬁ S
function is said to be given implicitly.) .

L [
In example 1 above, which relation is a function and which is nor‘ \/ 2 ‘.) \ /1)
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Definition: Dependent and Independent Variables: Since we think of most tions in the

form of “y =some rule involving x”, we think of the x values as inputs and the y values as

outputs. Also we may say that the value of y depends on the value of x. Hence, we will refer

to x as the mdependent variable and to y as the dependent variable. ek

expl 2: Wiuch of the following relations are functlons? )

a.) by 4,5
\ X Y ,6) '
\\ A 1 6,7) I ((\
2 [ 2 7. 4 /
0 =5 cfi%) 7
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_':.:Solve for y

. /
=l x ik f.) domain: a set of f; S
,y In? =] —-X ; members
B J } = correspondence: theirlage
, - / bl range: a set of integer values
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-~ —Inferpretation: Youcan think of a function in a fe;; different ways, — ~——_ 2 kl, LL¢

1. a relationship between two variables, x and y, |
2. a rule that tells you what to do to an x value to get outa y value, or
3. a machine that produces a y value when you input an x value.

In certain applications, one understandlng of funcnon may serve us better than the others ..
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Function notation:

Check to see if the following relationships are functions.

y=2x2+4

y*=x (solvedas y = i\/;)

Does any x value

X y=2+4

X

y=2x

resul mol"th”‘""

W=+
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g =
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Is y a function of x? \\() d Is y afunction of x? [\Jb

Since the first relationshi@is a function, we can use function notation to make sure everyone
knows. So we replace the y with f(x) to write f(x)=2x*+ 4. Sometlmes we use different
letters like g(x) or A(x), especially
if we have more than one function.

Wesayy 1sa‘ :

s : “funcnon of x” T

™ ——

\wd f(O) f( 2) and f(S) for the function f(x)=2x?+ 4.

What we want are the : y

L6 = Qx Sl
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Common Mistakes with Notation: As we use function notation in more complicated ways,
understanding the notation and using it correctly will be crucial. For instance, in the previous

example, we must never write f(x) = 54gor f(5)=2x>+ 4)N'hatevmthe
parentheses smmtlmted for x in the formula at the same time, on the same line.
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expl 3b: Recall that the numbers 0, -2, and 5 are x values and the f(x) outputs are their £
corresponding y values. Write your results from part a in Wm O

e exp13c Consider our function f(x)=2x*+4.Find f(—x), f(x +3) and flx + h).
L *0@ @
() = 2K+,
2 @(@ Ix> 4 4
Q) = 2(=30 44
P9 = 2029 s - 26H§+4

T00 20w T gt }c-»o ()

70 = 2x2+4 = Zy+|9Y4l@ 1
/’(}5_(\) 20@4\)1 +“r < )y Z +12x 42 ' (H = x%%Xx%)

- ﬂ 1 2. \ f__ '-".‘ = -~ —
=g (\ Zhy+h /ZI_}”: -L_\ - G@r\\)- X* \3@«3 = X54304 3%+
7 + %Y ) = x5 A T _

)= Z2¥ —{féH\X i , 1 =+ M-I : h <7 __ \)_(.4;&)(4'%\\/
expl 4: Forensu: science uses the ﬁnctlon{lx) 2. 59x + 47 24; to est1mate the he1ght H(x) of
Ezv’o_nﬁn_(m_cen_tl_mjers) given the length x (m cennmeters)  of her femur bone. =

— —— — e ——— _;‘__‘_-___,_.

/3 Estimate the height of a woman whose femur bone measured 40 cm. Round your answer to
% deoimal places. / °°’ e :

) =helghet Cem 2 Jouan
X = l’f/ it [ CM) O JE NI

S F’:.;.Whlch are you givenand = - 70
i wh1ch do you needto ﬁnd'? N '

4|,\ (Lﬂ)) = 7 59 ( {.:'m\'_ + Y ~—'—" ',? (.i___,_”_ ‘

answer to two decmal places.

M@:2®m+4%24

sl = 2,59 + 47.249 1
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Review of Interval Notation:

S o
Do you remember interval notation? Provide each real number line grapl}_a\n interval notation
for these sets of numbers. The real number line graphs help me to visualize the sets.
Inequality Nota@% L Graph on Numbgr Line Interval Notation
o o
0<x<4 Q"M—_é’ 0 ) L)Lj
o i
; >
- <> —— __ oo, -
=4 C-9)
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x20 p< (Qj
S = J @_@ { % )
~ c = /
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Finding domain and range:

AR S A Ty B :
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expl 5: Find the domains of the functions below. Use interval notation.

c. jy=5x+9
SDOM‘ (Q,w W mL,LML@r’S
6 (— s, 00
SQJ X Ca,vmc* be L{'j Dowu\f\ QX;%( R T };),
} \[__ X—————j.;,_g )

Domrr\. 0l el numburs
Jcept ~4 )

g B[ (#00))
_fJ_/ perations o ttOnS>"‘
We’ll learn how to add, subtract, multiply, and divide two functions. This next example gives us

a good reason. B

e}w company knows that the revenue R(x), in dollars, from selling x hundred laptops 18
R(x)=-1.2x" +220x . The cost of making an@w

C(x) 0.05x° —2x° +65x+500
ind the profit P(x) for this company where P(x) = R(x) — C(x).

Poo ROO-COD
[o2X 220K = ho5 x>

= =1, 2x%+4 220%x — 0.05% 3 1 2x%

—(SXx - s0Oo =
b.) Find the interpret P(25). 2
o >z

@—/msx PN e /55’)(?5’00

Plas) = —0,0§@—S‘>3+ 0,8[&5’) + (SS'(’&S) = Sop
P(’.ZS)— # 30 CPS ?Ls D
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Notation: The following notation is often used.

(f+8)x)=f(x)+gx)=/+¢g h
(f-8)x)=f(x)-gx)=f-¢g ~Altemative ..
(/-8 =/(x)-g()=f 8= Iz LT

(1]@:&:1, £(x)#0
g gx) g

Domains: all real numbers 1@@ams of fand g and in the case of (f/g)(x), exclude
P —

those numbers that make g(x)=0. ogr~ ——< 7 7

gortly oot [ %?.-
ﬂxm Let ﬁ+ 7x_and

g(x)=3x-5. Find the followmg and/ tﬁelr domams

wTe = Qx5 Tt Bx -5
_F AXPw oX-5D

Ry _ér__éfp@/o’o)

b) f/g :/&72?7)\
33X~

‘—‘_H
= —me————

Doww % f “/q Mgl unbers
except 5/3"

F o (S0 e me s

%Xp18 Let f (x) Vx and g(x) 3x—5. Find the followmg if they ex1str bl X = %‘5

L= 7
Qa« e . = 2 ‘J-.L bp) i

0 -
P
b) (/&)%) @;%E r.. J %"% 3&1 9
(Eo) oy = 1%

a) (90 = @(q) j(q> £6d = {x /[\




Difference Quotient: For a function f(x), we can define two points on the graph shown below. 7
We find the slope of the secant line through the points and we end up at the difference quotient. r
(Notice that 2 would be assumed to be non-zero. Do you see why?)

i = Y2 =W
/ X, — X,
(x-+h, flx+h)) _S+h)-f(x)
x+h—x
- —
secant line
} } /
x  x+h \ .
NS o (-.7_\\ -H——/
s e RO

It’s nice to know where it comes from, but in practice you just need to know how to use it. Use
the circled formula above when asked to find the difference quotient for a function.

expl \Fmd the difference quotient for the following function.
o =3x' -5 °@®
A =3x" - O ( whatis f(x+h)‘? ,
‘ : ‘I‘.'if‘,Now complete the
. formula.

o

—{ How do we subfractif_"
i f(x) from f(x+h)'?"j,_‘ G

%Xw%mw% /KBX %f\ £60> 5X
D(xtR) = 36@% 5
b hx+2h~ ‘J = 3(x+Nxth) = S
i = 2 (3% hxthxth ) =

— (éX + 2#\> [\\ = g‘o\ __\TZJH;; h )__

e . -, | = BxT Hlhxr 3h -5
T B
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