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8.1 Introduction to Functions

Finding the Domain and Range of a Relation

Definition of a Relation | |

A relation is any set of ordered pairs. The set of all first components
of the ordered pairs is called the domain of the relation, and the set
of all second components of the ordered pairs is called the range of
the relation.

Example 1: Find the domain and range of the relation.
{(2002,364.2), (2003,424.9), (2004,559.7) (2005,607.1}
Vompiny § 2002,200% 2004, 2005 §
Lamaey § 3642, 4249, 5507, b0F. 1 §

The ordered pairs above represent the median housing prices in San
Diego metro area for the years 2002 through 2005. The first number
in each ordered pair is the year and the second is the median house
price in the San Diego metro area for that year.

Determining Whether a Relation is a Function

Definition of a Function: | | |

A function is a relation in which each member of the domain
corresponds to exactly one member of the range. No two ordered
pairs of a function can have the same first component and different
second components.

E)"(-amp'lé 2 De_t'e‘ri"'ni,nin'g Whether a Relation is a Function
To determine whether a relation is a function, determine if any
domain element corresponds {o more than one range element.
a. {(2’6)= (3])1 (_415)1 (1’9)}; Puu&{am;%ﬁa dowain ﬁi-&:&ﬁ%&uﬁ% eow’&.gpamég
s £rpn a;:%-hé oW RkAGe eliwt aat,
o {(20): (37) (25). (1)} e stion Moty Fonchion, "2 cormespants T e
L' ommd B,

¢ {(2’6)’ (3’-6)' (4’5)’ (1’9)}; %mf%?%’m% i eo cn dowain @%g_ weat i@feé.@ég,‘é%-.ég
o w'&L'Hy ohe foawmrnt 2d e mewt,

Note: Portions of this document are excerpted from the textbook Infroductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Functions as Equations and Function Notation
Functions are often given in terms of equations rather than as sets of
ordered pairs. Consider the equation
250(3x +5)

T
where the variable x represents time elapsed in years and the
variable y represents the elk population at the end of x years. The
variable x is called the independent variable and the variable y is
called the dependent variable because its value depends on x.
Because the equation represents a function, we say thaty is a
function of x, and we write y = f(x). The notation f(x) represents the
range value that corresponds to the domain value of x.

250(3x + 5)

Example 3: Consider the equation y =
X+ 25

given in the

paragraph above. | _ o navd
a. Is y a function of x? Explain. \!1-35@ eadn Azl Should gervesp

5 Lroctly ove weasured e\ fa-wia"%{m ‘

b. Write the equation in function notation.

$€X} = 2._%’@.{3;@@% 3 WW kgé = %&
X+ 25

c. Find f(3) and interpret the meaning of your result.

f@)= 25203457 {B)= 322 ) Aller Byears, te Mmﬁ
{,‘%E%Ei‘; “&3}\ 2.6 | &ii@@afwké‘?mm § % pey
LRy = LE0.(1¢ 2T e :
.Qé"3§ - .A._uu-. - ‘ f | M

Example 4: Find the indicated function value:
a. f(2)iff(x)=3x+7
Py = 343,
Bz é +F
@y =g
b. f(-1) if f(x)~2x —~7x

gen= 2 (-3, D=4
ey = 2oy ATH ;
L= 2 4 ;

Note: Portions of this document are excerpted from the textbook Infroductory and
Intermediate Algebra for College Students by Robert Blitzer.
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d. f(a+h) iff(x)=x2¥3x+-2 ‘_
ﬂg%}x Carny =3 (af)+2 = a’%% 2aln wiﬁ

Fiada Y = Co* +2ah 402 ~3ou=3ht2 s |
%Mm O 42ah bt oge-zniz |

8. 2 Graphs of Functions and the Vertical Line Test

The graph of a function or an equation is the graph of its ordered
pairs. Not every graph represents a function. If a graph contains two
or more different points with the same first coordinate, the graph
cannot represent a function. Points that share a common first
coordinate are vertically above or below each other. This
observation is the basis of a test that is useful in determining if a
given graph defines y as a function of x (page 523).

If any vertlca_l line mterse_cts a grap'h in more than one
point, the graph does not define y as a function of x.

Example 5: Use the vertical line test to identify graphs in which y
is a function of x.
=y Fuelion, ﬁwgwmwm

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Obtaining Information from Graphs

You can obtain information about a function from its graph. At the
right or left of a graph, you will often find closed dots, open dots, or
arrows.
1. A closed dot indicates that the graph doés not extend beyond
this point and the point belongs to the graph.
2. An open dot indicates that the graph does not extend beyond
this point and the point does not belong to the graph
3. An arrow indicates that the graph extends indefinitely in the
direction in which the arrow points.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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%ample 6: Thefunction "

f( ) = 0.4x” —36x+1000
models the number of accidents, f(x), per 50 million miles driven
as a function of the driver's age, x; in years, where x includes
drivers from ages 16 through 74. Use the graph of f, shown
below, to answer the questions in a, b and c.

doot.
%@“@EJ “:} \f Caad ‘&%
G ol
THT zn';_ - 3;50' R T T D

}{'* A& Yy |

a.‘Find and interpret f(20). E ‘wwws w?wi 2.0 ‘5‘@@"” kam AT =

X=2o , y=Hz oy | uso pteidenty pov 8O ulllion yailes
R2HBO | dndew,

b. For what valuz of X does the graph reach its lowest point?
Use the equation of f to find the minimum value. Interpret this

information in the context of the problem.
The  Xecoordingte of 7how p pat " ls D ¢ twstis aged 43 yerrs have dpe fewest
ApprocimdEly  ME or x 5 ¥E, accidapts pur 60 wiillinn wiler dniesn
c. Estimate the minimum value from the graph.

T‘Q\& \g‘"‘ Q..Q%Péggﬁé&%' %g %@%@g | fr Lgvd ﬁéﬁz'rw"%‘“:ﬁ g?g
approeciwifely 200 | yac200 pd FU5YE 200,

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Interval Notation

Domains and ranges are intervals, and interval can be expressed in
interval notation, set-builder notation (using inequalities) or
graphically on the number line. The following chart shows the
different notations. On tests and your homework, you may use
interval notation, inequality notation or set-builder notation to depict
intervals. WebASsign often requires interval notation.

Let a and b represent tiwo real humbers with a < b.

Type of Interval | Set-Builder Graph on the
Interval Notation | Notation Number Line |
' Closed [a,b] {xla<x<b} «—f I—»
Interval i v
Open @b) [{xla<x<b} —————>
Interval - ot b
Half-Open | (a,b] {x|a<x< b} <« L >
Interval | | a b
Half-Open | [a,b) Xla<x<b} <« >
Interval - @ v
Interval [a,) {x] a< x < o} or « >
' That Is Not {x| x > a} &
Bounded on '
the Right | |
Interval (a,50) {x| a< x < o3} Or —f -+
That Is Not {x| x > a} a
Bounded on
the Right | |
Interval (@] |{X|-e<x <a}or | 4+—}——>
Tha_t Is Not {x| x < a}
| Bounded on
the Right
Interval (-o,a) | {X|-<x<a}or —) >
That Is Not {X/ x < a} A
Bounded on
the Right | |
Interval (w00,00) | {X|-o0 < X < o0}
That Is Not or < — >
Bounded on {x|x is a real no.}
the Right

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Example 1: Write each inequality in interval notation.
a. x=-3 <

; ;L Sen e

\ - b Ftlvf 2 3

RN T 2@.\)‘ Q.UJ F‘ir ‘%_Wi:{iw"‘” e
LAkl

e s L[3,%0)
B0 3 /
b. B<X < oo _ ) 5, @@}
c. x<7 o (w0 3)
d -4 X< < £ E—*%f%}ﬁ)

Example 2: Write each interval in set-builder notation.
a [4e) =25x) -H2 x<0TF0or § x| X 2.4%

b (w5 = § 2l -00< 2 <5 5 or f212<5¥
c. (7,21 =5kl -FI< K £-23
(14 =54l Th<y <Hd

Example 3: Graph each interval on the number line.
a. [-4,)

b. (-e0,5)

o et

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Identifying Domain and Range of a Function from its Graph
To determine the domain and range of a function from its graph:

e Domain: Name the x-axis interval(s) that are traced out when
you sweep an imaginary point along the graph and look at the
x-coordinates of the points you are tracing.

¢ Range: Name the y-axis interval(s) that are traced out when
you sweep an imaginary point along the graph and look at the
y-coordinates of the points you are tracing.

Example 7: Use the graph of each function to identify its domain
and range. Give your answers in inequality notation.

a. Note: The graph of the function is given in green. The red and
blue lines are used for identifying the domain and range.

. ,;1.0__.‘ PR N

Domain: 1<x<11
Range: 1.3<y <6

OR in interval notation: Domain: [411] = § x |1 2 x 21%
Range: [1.36]=% y1 62y .33

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Answers Section 8.1

Example 1: Domain: {2002, 2003, 2004, 2005)
Range: {364.2, 424.9, 559.7, 607.1}

Example 2:
a. Is a function. Each first element corresponds to exactly one
second element.
b. Is not a function. The first element “2” corresponds to two
different second elements, “6” and “5”.
c. Is a function. Each first element corresponds to exactly one
second element.

Example 3:

a. Y is a function of x. The elk population (y) after x years have
elapsed must be unique. It isn’t logical to think that at the end
of, say, 5 elapsed years there would be two different numbers
for the elk population. Thus each x (numiber of years elapsed)
must correspond to a unique y (elk population at the end of x
years).

250(3x+5)

b. f(x)= —————~
) X+25

c. f(3) = 125. After three years have elapsed, the elk population is
125.

E'ple '4:-'
a. f(2) = 13
b. f(-1)=9
q
@= 5
d. fla+h)=a®+2ah+h?*-3a-3h+2

Example 5:
a. Graph represents a function.
b. Graph does not represent a function.
c. Graph represents a function.
d. Graph represents a function.
e. Graph does not represent a function.
f. Graph does not represent a function.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Example 6:

a. f(20) = 450 Drivers aged 20 have about 450 accidents per 50
million miles driven.

b. The graph reaches its lowest point for the x-value of 45. Using
the function f(45) = 190. Drivers aged 45 have the lowest
number of accidents per 50 million miles driven.

c. Estimating from the graph, the minimum value (y value of the
lowest point) is about 200.

Example 7: |

a. Domain: {x] 1< x <11} (or in interval notation:; [1,11]
Range: {y| 1.3<y <6} (or in interval notation: [1.3,6]

b. Domain: All real numbers (or in interval notation: (—ee,ec)
Range: All real numbers (or in interval notation: (—os,eo)

¢. Domain: All real numbers (or in interval notation: (-—oo-,_'oo)
Range: {y| —-1.6 £y <<} (orin interval notation: [-1.6,)

d. Domain: {x| -7 < x < 3} (or in interval notation: [-7,3]
Range: {y| 1 <y <6} (or in interval notation: [1,6]

e. Domain: All real numbers (or in interval notation: (—'oo,o.o)
Range: {y| 0 <y < =} {or in interval notation: [0,cc)

f. Domain: {x|0 £ x < =} (or in interval notation: [0,co)
Range: {y| 0 <y <} (or in interval notation: [0,¢c)

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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8.3 The Algebra of Functions

The Domain of a Function

Functions that model data often have their domains given, either on
the horizontal axis of the graph of the function or along with the
function’s equation. However, for most functions, only an equation is
given and the domain is not specified. In cases like this, the domain
is the largest set of numbers for which the value of f(x) is a real
number.

Finding the Domain of a Function: If a function fis given by an
equation and the domain is not given, find the domain by choosing all
real numbers except:
e Any x-value that makes a denominator equal to zero,
e Any x-value that results.in a negative number under a square
root {or any other even root)
» Any x-value that makes the argument of a logarithmic function
negative or zero (We will study these functions in chapter 12).

Example 1: Find the domain of each function: . | -
a. fX)=X+7 ) aoensieichions | Domyin = oet ot all ceal nomnlosrs 0%

b. f(X)‘——‘\/X— ) é}%%:a_g 'V Tpamata T éxg &%E} = Ea hm }

#
Vope-reB2OV€ o u g s & L——
:ufws %\ o ST EYam “ L0
c. f(x)=———3 Solwe;, u=p L e *
L Chowrie R | Xl adxF L
Non -T2 oo urlovs —_— %”g SO, 0F EQWW;& |
et of RTE Ay .
d. fx)=vax—7 2! P ez ) Dowrinzd ?&‘ ;‘} t
g ‘ 2K 20 _ & = L |
R :‘( ) 2x—4 2L E e
e. fx)=—"—— o b o
5 x? —-2x-3 L g‘x{ xt3andxt
Nop =20 o £vl ! (T2 x-20 ; Dok diw

Abnown ket s . |
" (X =B x+1)m0
Trther  %-350,07 X4i=0
Note: Portions of this document a}(e "évx%erpfeﬁ%oﬁ}f the _teixtboo_k Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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The Algebra of Functions

Two functions can be added, subtracted, multiplied or divided as long
as there are numbers common to the domains of both functions. The
common domain for the sum, difference, product or quotient of two
functions is the set of numbers that are common to the domains of
both functions.

The Algebra of Functions: Sum, Difference, Product, and
Quotient of Functions

Let fand g be two functions. The sum f + g, the difference f— g, the
product fg, and the quotient é« are functions whose domains are the
set of all real numbers common to the domains of f and g. They are
defined as follows:

1. Sum: (f + g)(x) = f(x) + g(x)

2. Difference:  (f — g)(x) = f(x) — g(x)

3. Product: {fo)(x)= f.(x)_- a(x)

4. Quotient: 5 X)=—=, provided g(x)=0

ofx)

Example 2: Let f(x) = 2x + 1. and .g.(x):.x.2 -x. Find: )
a. (f+g)(2) = fD+gL2) foe(sy+ {2/
=241+ Cat= ”Lff =7 5 Wra)0)= %

¢ - = (""E‘)' "'C'Ej) '
b. (F-g)-1)= €& -4 N .
= [2(-0 +3 2?: (.ﬁ,)’?“mﬁi}fh = b 3 («Q?QBC”‘} ==

o= Lo dtl =0 1 ) e

c. f-gw=Lw - g H= 42 k] ;L—j@‘g@)gg}s -XH 4]
= (2x 4D = (¥*=5) | -

= Up | = XERR S

d. (f9)3) = [£33[ g (2] =0308) .

= [P+ TEF-(G)/  =HL 4 @%}?3} =4

Note: Portions of this document are excerpted from the textbook Infrodiictory and
hitermedidate Algebra for College Students by Robert Blitzer.
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Answers Section 8.3

Example 1:
a. Domain: All real numbers
b. Domain: {x/ x is a real number and x > 1}
¢. Domain: {X/ x is a real humber andx = 1and x -1}

d. Domain: {X/ x is a real number and x 2‘%}

e. Domain: {x/ x is a real number and x =3 and x = —1}

Example 2:
a.(f+g)2)=7
b. f—g)(-1)=-3
c. (f—g)(x)=—x*+3x+1
d. (fg)(3) = 42

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



($oo)n = o)) 3 2 8)9= 9F )

= L (3x-4) | e 4(5xi2)

= B{3x-4)4 % | = 35w 42} ~Y
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‘.4Tomp031te and Invefse Functions

The Composition of Functions

[,

The composition of the function f with g is denoted by fog and is
defined by the equation

(Fo9)()=F(a(x))
The domain of the composite function fo g is the set of all x such that
1. xis in the domain of g and
2. g(x) is in the domain of f.

Forming Composite Functions
Example 1: Given f(x) = 5x + 2 and g(x) = 3x — 4, find (f s g)(x)

and(g ). {aof)tA= (—@(g‘)}
Lo g0y =l cx A
(Leq)=Flgen) = 3 (o)~

W .| 3 (4 ‘
- Siiﬁﬁgi | =3 {8 x+2)-Y
= Gy 20 42 = 13 x% *ﬁ'é’”?

o %‘%%:ﬁg 3 : I f’?.

%L—@o5§ix§w \Sx-ig 3 Q° )(x\ gg ﬁj

Inverse Functions

Let f and g be two functions such that

f(g(x}) = x for every x in the domain of g, and

g(f(x)) = x for every x in the domain of {.
The function g is the inverse of the function f, and is denoted by ™'
(read “f-inverse”). Thus f(f™(x))=x and f(f(x)) = x. The domain of f
is equal to the range of f and vice versa.

Verifying Inverse Functions
Example 2: Verify that each function is the inverse of the other:

f(x) =6x and g(x) = = .
(Foq)on=G ) ' (goF)n)= 9lfiw)

= b Cge3 = L ?:&
= b fX
""(E’} & x

(Eosleg =

(0 ‘@%}w X

S wce @”})C& ”(53”'&?‘3 K, we cam say "é“ha+~ 'C and g eme javtases,

e frazniny,
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Example 3: Verify that each function is the inverse of the other.

: f(x)=4x+9 and g( X) = x-9 }
Loy =Hag ed LTI -F () = (oo
= 4 laquylt 9 % ) 21‘
=4[ xci]+ 9
CT W
i S oo
(Logjl) = X \ - j%i
(90 8)x) =

Smt»e (4‘”‘5)(0‘@39@“3——‘& | w{ € ait sm,; ot 'FMJ? are “”Wgw

Finding the Inverse of a Function -

The equation for the inverse of a function can be found as follows:

1. Replace f(x) with y in the equation for f(x).

2. Interchange xand y.

13. Solve for y. If this equation does not define y as a function of x, the
function f does not have an inverse function and this procedure ends.
If this equation does define y as a function of x, the function f has an
inverse function.

4. If f has an inverse function, replace y in step 3 with '(x). We can
verify our result by showing that f(f'(x))= x and f'(f(x)) = x.

.{b"fﬁ )5_': 6 cx‘ﬂ +3

® K=by+3 et = 6 TXET+3
@ Colwefor 4! ® =by+3 €)= x-3 43
“Lx = -3 toy 3 gf%“e@'} X
3("73 ::%Y ‘P“'@ﬂ())” E-Fuc)j "’2
X-3 . & -
’é - Elen) = {?m}-»z
%“f Ehea) w
. 0 en)
@' = % . MW
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Example 5: Find the inverse of f(x) = (x+1)’ — {%F“”ES
Oietys (ear? ~ ><
@ =x= i‘:;%t”} @ﬁw\) ﬂ
(D sobefor iy x=(yr) F-v=yl = Yiam g - e_-
Ix = y+ f = ( \(H‘) -
1+ =~ 4 yay =K e
Example 6: Find the inverse of f(x) =
(d et y= -y -' ey =
® «x- ﬁw‘% or— Nty €800 )= L s =4 » Em} -y
Y =y e ) = me*-h UER o

T @0 : FE g = Aty
lo e = ?J'M N

ne Functions

The Horlzontal Lme Test and One-to
The Horizontal Line Test for Functions
A function  has an inverse that is a function, ™', if there is no
harizontal line that intersects the graph of the function f at more than
one pomt

Example 7 For each of the followmg functions, use the given
graph of the function and the horizontal line test to determine if
the function has an inverse.
1 . .' «'&&EC £ i
aftg-k  Que Heimsed Ui T€H Ths fuchs

D s et pEC
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e.

f(x-)=2x+1 ?aﬁé&ﬁ M%Wim&%. *NY“%E% ‘&Oﬂ does E/La,uée

A | nEe

Funehon

f."“'s_j '

Graphs of fand | |

The graphs of f and ' are reflections of one another through the line
y = x. Points on the graph of ™' can be found by reversing the
coordinates of the points on the graph of f.

Example 8: Consider the graph of the function f traced by joining the
points given below with straight-line segments. Sketch the graph of f
“and the graph of 7.

Points on y = f(x) | Pointsony=f "x)
(=2,0) | (o {_""’2%)
0.1) | 11,690

3 T g 7)
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Answers Section 8.4

Example 1: (f o'g)(x) =15x~18 and (g f)(x)=15x+2

Example 2: (fog)(x)= (go f)(x)=x fand g are inverses of one
another.

Example 3: (fog)(x)
another.

(9°f)(x)=x fand g are inverses of one

3

Example 4: f'(x) = X=93

6
Example 5: f'(x) =%/x
=3/x

-1

Example 6: f'(x) =3/x+4

Example 7:
a. The graph passes the horizontal line test, and thus the function
graphed has an inverse function.
b. The graph fails the horizontal line test, and thus the function
graphed does not have an inverse function.
¢. The graph passes the horizontal line test, and thus the function
graphed has an inverse function.
d. The graph fails the horizontal line test, and thus the function
graphed does not have an inverse function.
e. The graph passes the horizontal line test, and thus the function
graphed has an inverse function.

Example 8:

-----
T T T




Section 9.1 Solving Linear Inequalities

We know that a linear equation in x can be expressed as ax+b=0.
A linear inequality in x can be written in one of the following forms:
ax+b<0, ax+b<0, ax+b>0,0r ax+b=>0lneachform,a=0.

If an inequality does not contain fractions, it can be solved using the
following procedure. Notice how similar this procedure is to the
procedure for solving a linear equation.

Steps for solving a linear inequality

Step 1. Simplify each side.

Step 2. Collect variable terms on one side and constant terms on the
other (use addition property of inequalities)

Step 3. Isolate the variable and solve (use muitiplication property of
inequalities, change the sense of the inequality when multiplymg,
or dividing both sides by a negative number)

Step 4. Express the soiution set in interval notation or set-builder
notation and graph the solution set on a number line.

Example 1: Solve and graph the solution set on a number line:
3x-5>-17

Ax=5+5 717 +5

By 71?2

3k 5-12 )

42X 770
% 7 =Y

The colutiem &—C\‘ \'s

{x | x>t = (4m)

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.




Example 2: Solve and graph the solution set on a number line:

2X—-4>x+5
“x M 42x 7 Zx+ xS

v

=40 2545
S +(-q) D "5+ 3x+5

-3% 3x
_';l.>—'%)“< —I"MSQ\A«.)OW(EQT LS EMX"’*’%} Cﬁtﬁ 3>
-2 > X T

If an inequality contains fractions, begin by multiplying both sides by
~ the least common denominator. This will clear the inequality of
fractions.

%D:/G__Example 3: Solve and graph the solution set on a number line:

X_4 X32+5 < -10 0 10
L [x_;t_:(;ﬁ G.{ %2 "*ﬂ \2
! 3 A

2x—12.2 2(x=-2) *¥5
3x-112 2% -4 +5
Z2x-2 2 2x+4|
Dy bk Dy —\T 2 - A%
X-127 |
124 x-12 2 124!
X213

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Example 4. You are choosing between two telephone plans. Plan A

has a monthly fee of $15 with a charge of 8 cents per minute for alll

calls. Plan B has a monthly fee of $3 with a charge of 12 cents per

minute for all calls. How many minutes of calls in a month make plan

A the better deal? (Define a variable, create an inequality, solving

using algebra, and answer in a sentence.) | ¢t x= minwkes used /' e eall Plau

Manbaly Coctof lan A = ”15 +$"o 08 X
Mowﬂal\( Losl of- Plan B = .Q_)(
?\m A s o beder Aeal u,,)\MrA H" tosts Lesd Tran {?law\%
gpwk |
) 15 +008x £ 3 +0.12X r‘ooq Y
=008 x+ (S 10.08x £ —0. 0&’x +3 +o,lzx - Too
W5 < 23 40.04x M\ﬁ* le\ )v's a bﬁﬁ'@r‘&a\ t-%g»l-!z‘ 100.2
_?D‘HS K -2 424 0,04X bt)\\eva viove than 300 Woh‘“"\/ 300 :
lyrs 5€ — 2
12 < 0.04¥ SR R T ~
122 12 ¢ 100 4
L" l Lt [UO ><
300 < X

APPLICATION: For a business to realize a profit, the revenue (or
income), R, must be greater than the (es , C. That is, a profit
will be obtained only when R > C. The company breaks £yéw
when R = C.

If you sell x units of a product at a certain price p, then your

revenue function is R(x) = Q

The cost of your business may include a fixed cost (like rental fees,

initial cost of equipment, etc.) and the cost of making each item.
Coﬁ’\‘Munif)\
C(x) = fixed cost +| Produced

The profit P(x) , generated after producmg and selllng X units
of a product is given
by the profit function:

Pr)= RO - Cix)

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.




Example 5: Technology is now promising to bring light, fast, and
beautiful wheelchairs to millions of disabled people. A company is
planning to manufacture these radically different wheelchairs. Fixed
cost will be $500,000 and it will cost $400 to produce each
wheelchair. Each wheelchair will be sold for $600.

a) Write the cost function, C, of producing x wheelchairs.
C&) = 1500000 + #400 x

b) Write the revenue function, R, of producing x wheelchairs.

R = 600 %

c) Write the profit function, P, from producing and selling x

wheelchai%() _ Ry —C o) ?f Wy = 200K = - 500,000

WX = 600x (500000 - 400x)
d) How many wheelchairs must be produced and sold for the
business to make money?

To make woney, +he PY‘O"Fa""}‘) PCX)J m%""““be P&Sf"f‘t'uﬁ,
“lek\s P@Q ';; O

R L.
?cx)>0 pwle
Solwe. | : 500,000
" 200% =500,000 > o —'g‘?f/g
200 %~ §UD, 600 +500,000 7 500,000 +0 — 5000,
2
2.00x 2500, 600 = #2500
i
200 > 506,000 - 3,500
200 2. .@g e
X > 2500

MSL Mo Hhan 2500 wheelchairs mast be PVOJW&MJ
So\d T M buewess wmaw rf“fw& jlf T

et e

Note: Portions of this document are excerpted from the textbook 2 Inrroducrory and
Intermediate Algebra for College Students by Robert Blitzer.




Extra Practice: Solve the given inequalities and graph the solution
set. Express your answer in interval notation.

Example 6: | Mﬂ%
24 0 4

a. —4(x+2)>3x+20

X -8 »3x 20 g
“Hx ~ x> Hx+2zx 20 L8y I

A 4

—6%7x 420 ~4 > x .
~20}(-8) ¥ -20 +7x 120 e solubaonvetrs x| <=4y
“285%x | / C=osd),
LeD=10 3)( 1 X
b. — + 12 ———
510

19 [ +.L]>:o, “”g“‘&]

’5’-~1m x 10 210 42
12 2 2L 2 D 1 10 X

| 1D P Y ! :o/
3x +10z 2 —X / Yx 5 -8

Hxz -8 The colubion set
2 S \ b {,x X;’“zf
X4Zx 4+ 1D Z x +2 ~X 4 Y = [+2, Oo)
U +lo= 2 X2 = S

=1
Leb 4x 3 2x 1

> -2
ll x-% > HZ; f2x-t 2 A
= e g
~2) > ’2, 2 x-|
Z(4x-3)2 1 [!2 ,ll;TZ__ 6x 71 -
Ex ~b 2 Zx“l - 24 6 -Z; The gofm“é“)aﬂ S€F !
dx~b2 2x-25 ] i Ve ('Zxé Xz =
~ 2% 8K~ 2 =D 2x-25 o I
bx-lbz -15 s
Lx—b+6 Z2-25+0 |
6x Zz —19

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



Answers Section 9.1
Example 1: (-4, )

Example 2: (—oo,—B)
Example 3: [13,)

Example 4:
Iet‘x = minutes used in call plan, 15+0.08 <3+0.12x, x > 300,

Plan A is a better deal when you use more than 300 minutes of calls.

Example 5a: C(x) = 500,000+ 400x
Example 5b: R(x) = 600x
Example 5c: P(x) = 200x — 500,000

200x — 500,000 > 0, x> 2,500,
Example 5d: More than 2,500 wheelchairs must be produced and
sold for the business to make money.

Extra Practice:
Example 6a: (—oo,~4)

Example 6b: [—Z,oo)

Example 6¢: [—%,oo}

Common Student Error: Students often forget to change the

v

sense, (the r;i N‘edf‘f@w ), of the inequality when
multiplying or dividing by a neqa—bi ¥€  number.

Given: -3x<6 -_-3?x<% — x<-2 s WRONG x
‘—33”‘>i3 > x>-2 is CORRECT v~

Note: Portions of this document are excerpted from the textbook Iniroductory and
Intermediate Algebra for College Students by Robert Blitzer.



Section 9.2 Compound Inequalities

A compound inequality is formed by joining two inequalities with the
word AND , or the word ag .

Forexample: 3<x AND x< 5
| x+4 >3 OR 2x-3<6

Definition of the intersection of two sets--—-AND

For any two sets A and B, the intersection of A and B,
symbolized A n B, is defined as follows:

AnB={x l x is an element of A AN® x is an element of B }
Eleweuts v both sets

Example 1: Let A={1,2,3,4,5} and B={2,4,6}. Find An B.

ANB=§ 243

Example 2: Let C={1,3,5,7} and D={4,86,8). Find Cn D.

K/]D:g ,  Or C./))::g }

. {r

Ewmpty Set
A number is a solution of a compound inequality formed by the
word AND if it is a solution of both inequalities. Thus, the solution set

is the intersection of the solution sets of the two inequalities.

Steps for solving a compound inequalities involving AND

Step 1. Solve each inequality individually.

Step 2. Graph the solution set to each inequality on a number line
and take the intersection of these solution sets. This intersection
appears as the portion of the number line that the two graphs have
in common.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.




Example 3. Solve: -3<x AND x< 5

Example 4: Solve:

—3x-2>5 AND 5x-1<-21
5% -17>5  Bx-)2-21
~Bx~2+2 7245 Ex—{+{ £ -2\ +\

_3X7 7 , Sx & ~20

KLGOK S X « -20
....“)?( 4 7- % - ;5
I x £ -4
x £-2
5

_rlf\ﬁ 53' 'hﬁlﬂ _98/

— | £X lX"“‘I‘K (l)ﬁ qj

R T A
) _,,..w-'""‘"""”
' »

homras

V

8 7 6 54 -3

A4

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer



Example 5: Solve: 3x+2 <11 AND -2x—3<5

3 k7 & | %3 & 5
Fom A E - Z & - \—2 \ ~Ix-232L 543
’3)(_5:531 ‘“2}(4%/»’/1-@@{4”
3% & 22X > B
R =5 T
x &% Y 74

Y3 2 -1 01 2 3 4 5 6 | o
”.{DMWMM 1o bodl setg ¥

If a < b, the compound inequality a <x AND x <b can be written in
the shorter form a < x < b. For example, the compound inequality
-5 <2x+1 AND 2x +1 <3 can be abbreviated -5 < 2x +1 < 3.

The word AND does not appear when the inequality is written in the
shorter form, although it is implied. The shorter form enables us to
solve both inequalities at once. By performing the same operations
on all three parts of the inequality, our goal is to isolate x in the
middle.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



Example 6: Solve: -5<2x+1<3

—54 2x+1 £ 3 prscmmranns) X
= 2 - 2 3 4
~G () € DrE) (D) S BAE)
b & 2x <« L The colubron st i's
=l & 2% < 2 Fxl-2<x<15%
o S ZTe D |
) 3 \g x < i | . S SE

Definition of the union of two sets----OR

For any two sets A and B, the union of A and B,
symbolized A U B, is defined as follows:

AUB={x| x is an element of A OR x is an element of B }

i

%
':J"a !'L/‘. 'H/le < C—‘S{.S ‘!&')ﬂ Q&"}A e

Example 7: Let A={1,2,3,4,5} and B={2,4,6}. Find Au B,
P[UB:E 1325%;%;5;6 3

Example 8: Let C={1,3,5,7} and D={4,6,8}. Find CuD.

COD=f 13Y45,678%

A number is a solution of a compound inequality formed by the
word OR if it is a solution of either inequality. Thus, the solution set of
“a compound inequality formed by the word OR is the union of the
solution sets of the two inequalities.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.




Steps for solving a compound inequalities involving OR

Step 1. Solve each inequality individually.

Step 2. Graph the solution set to each inequality on a number line
and take the union of these solution sets. This union appears as the
portion of the number line representing the total collection of
numbers in the two graphs.

Example 9: Solve: 2x-3<7 OR 35-4x<3

2x-3< ¢ 35-4x £3
Ix 543 < T3 ~2543S~4Yx & 3543
- 4
dxcio | Hx €32
Ax ¢ 10 Xz 32
¥ <5 X2 g

The coluhon st s

§x| x<50r X283
10 127 - (——00,5) U [g' DO)
| - (-2,5) o 18,5°),

) - 1 Lok G
o 1 -";m.»wmmwwm-

'F TR
" o ke sels '&ﬂe. fre e R

sV

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.




Example 10: Solve: 3x-5 <13 OR 5x+2>-3

3x 5413 BExt+t2 D=2
3x-5+45 & 13165 5x 12 -2 Z-2% (2)
3% £1\8 Sx ? b
3% ¢ 18 5x >I5
> 3 S . ,
X% 6 X >“\ The solutow st )'s
éx \-o<x <003
= (-, bd)
R

—4 -3 2 -1 ¢ 1 2 3 4 5 6

Example 11: Solve: 2x—-7>3 AND 5x—4<6

Z2X-F 1737 By ~4+4 < tY
2% 210 5x< 10 The soluhp, 5‘&"‘;5
2% 710 Ox< 1
e S U e

(-oa;zm(e;w")x}j

e

v

,—4—3—2—101234 6
Thewe. are wne (owwoa e,\-ewxwr%s v both &ﬁs

< Y S
-~ 7 -

——4—3—2-1(}/123456

! U
The 71@5}& Ao Ry poi ﬁr’g,
Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



Answers Section 9.2

Example 1: {2,4}
Example 2: @ or { }
Example 3: (-3,5)
Example 4: (—oo,—ﬂ
Example 5: (—4,3]

Example 6: [ -3,1)

Example 7. {1,2,3,4,5, 6}
Example 8: {1,3,4,5,6,7,8}

Example 9: (—oo,s) U[B,oo)
Example 10: (—oo,0)

Example 11: & or { }

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Section 9.3 Equations and Inequalities Involving
Absolute Value

If an equation involves an unknown quantity that is enclosed in
absolute value bars, to solve the equation you must rewrite the
equation without the absolute value bars and then solve using an
appropriate technique.

Rewriting an Absolute Value Equation without Absolute Value
Bars

If ¢ is a positive real n'umbef and X r'e‘pres_ents any élg'eb.réic _ %
expression, then |X| =c is equivalentto X =cor X = —c. o \ +X=¢

E-xample 1: S'olve the given absolute value equations.

e ® 3x—7 = 1 or 3x-7=-1 ; _
Wy ?w‘(‘\wd_gg : 2 M‘H" /Eﬁﬁf_ % """‘%? : ’5 %‘:??
< (’gx_}\.w \ ) oY +(3‘K'?’§ ?Q g -x.-;:ﬁ"

e . o Al { gxﬁs};f* Sulo Hun |

b Al gL _
= lred =0 o Hixshee gmw i-3,3%
x4 B0 g2y, N ;;gfg;fw s X237 | s
"u'\"w;mﬁi/% 3" 2%= & ohade !
. : ; - %&% c. :
% gE W X= =¥ & ‘/f 31 —
c. | 4x—5] +3=17 (Hint: Flrst subtract3 from both sides to isolate the absolute g q(_ﬂ;gl_ﬁ_
value term, and then rewrité the equation without absolute value bars using ei
the box above Example 1. 1 o [ =4 ~5|43=1F
=% 4 [ 4x-5{4+3 =395 - i&;}’m%
l4x-5] = 14 oo iR E3=p
"o T OR i@j‘i‘ 7 ‘f'?“?&ufe
\e:?*%‘ o 4 V2 (Yx-5)=! Tl x=18
L S S B Sk
| Ty ,}, stf—*f%” | 4 AT RN
—Hx +§ =14 / Hym zfjﬂ—gaf%}’ 4
Yy _C "‘f‘-{"g / ;‘"‘31 X g X:J_d’_ %\%’S—E '%‘3"“%?-
“Hx=9 ‘ ‘L\&:L e
Note: Portions of this document are excerpted from the textbook Introductory and A
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Solve Inequalities Involving Absolute Value
To solve an mequahty involving absolute value, if the
variable appears inside the absolute value symbols:

« Isolate the term involving the absolute value symbols.

* Rewrite the inequality without absolute values using the
following rules:

ul<a is equivalent to —a < u < a (Also true for “<”)

ul>a is equivalentto u < -aoru>a. (Also true for “=")
e Solve the resulting mequahtles

Example 2: Solve the given inequalities. Express your solutzon in
interval notation. Graph your solution on the number line.
a. [x+4/+3<5

BEARTE S IREL S $59
N eI <2

@;?é e)&(&

“lgiiﬁw .,ﬁ'
o r(x<2
—X = \( c_z

-¥ - Y4y <zed
-x< b

—xo(=) > 6o ()
X2 mﬁa

b. [2-3x]-1>0

{2 -2\ =1+ 04|
SRR 12 -3\ 71

M H fﬁ' B J? ¢y b
?Eew&%& ’ tedt E{Sk.g, |

- (l’?ﬂ&b’g A ./, P E} | +(2-3 K;):’ | g@&&mwi
~2+3x7 | : 2-%x2 1 e N -
“L¥Ixs2 LY 2478 714} 0 iy i 2
D L -3k L 2 2
ffzé % -3.?{; fr| X< ovx2 V= (oo g (%
3 = -
X2l ‘ X<k

Not& Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Extra Practice:

Solve the given equations or inequalities. Express your answer in
interval notation.
Example 3:

a 1+3x>4+x

=R RSP e b LY

2w

SFINUIP T S &
2 3 T
w3 S

. b px+4>1o \

le){f‘i‘ B . %za%m‘{
~ {5+ 210 ng.;\}z

“%k» Y42z Sx+YH2io 3 gam\'aw «%57

;;‘??M? ST E S S PATRY

W e

x&H ‘5 %22 | § -
4-2x=18 | | -

Lett ! | Iwg thaekh =l % F ) Glukaadedy
onmz L FGeeie | 1420 ) 2Ry é -7
L oAE |t M-z [ L4 :
"ﬂ'{"?—x%i@ R T \-igl=id | pigl =g T
“Heisigad “”'H g@—w@;é RS

E R e B I

_%;34: i w_:%w :' "

w%%;w d. [4x—3|+2<23
-2 HHx-z) 42 €2 123
# Ux-31 & 2|
Vet
“u-z) &3
“Ux+zLzt ?ﬁ
~Ux ¥y €H é
“Yr &g

Note: Porti'ons of this docu i -'“”“:‘"'




f,‘mq@ =7 X= % Ab ! checkt x=5F x> 3
PANSR NIVFIETINE pTEnE {\“3)*"-‘*-‘*
te-3t=1 | Lg-h=y || l-wdg[=i V6+4l=10
b= LU= SR P e T SIEL

A=) L= W=D tO- L0

R Tyue! Tode !

Answers Section 9.3
Example 1a: {:—i-, 2}
Example 1b: { 3, -7}

Example 1c: }2 _2
4 4

Example 2a: (-6,-2) OR {x/-6<x<-2]
Example 2b : [—m,gJ or (1 )

OR

{x/x<1 o_r-x>1}
3

Extra Practice:
Example 3a: | -,
p ‘13
- (14
Example 3b: uoo,*m]u-[2,oo)
Example 3c: {~7,11}

Example 3d: —g }

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



