40 Chapter 2. Algebra

e Inequalities

— Inequalities indicate the ordering of quantities on a nunibe

— The expression 2 5 is read “two is less than five” and indicates that 2 lies tol¢ffie
of 5 on a number line

— Inequalities are mathematical statements of the form

X<y xis less thary

x<y xis less than or equal tp
X>y xis greater thary

X>y xis greater than or equal o

— The inequalitiex < y andx > y are known astrict inequalities
— Interval notation
* The set ok values satisfyin@ < x < bis aclosed intervahnd is denoted bja, b]

g ¢ X
a b

*

The set ok values satisfyin@ < x < b is anopen intervabnd is denoted bga, b)

Q Q X
a b

* The set ofx values satisfyin@ < x < b is denoted bya, b)
¢ Q X
a b

x The set ofx values satisfying < x < b is denoted by(a, bj
Q * X
a b

* The set ofx values satisfying < b is denoted by —co, b]

. X

b

x The set ofx values satisfying-o < x < o is the entire real number line and is
denoted by —oo, o)

— For a positive constard, |x| = ais equivalent tox = +-a
— For a positive constar, x| < ais equivalentto-a< x < a
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— The graph of an equation &/mmetric about the x-axitreplacingy with —y in the
equation results in the original equation, that igxify) is a point on the graph of the
equation, therfx, —y) is also on the graph. Geometrically, every point on the gregsh
a mirror image on the opposite side of thexis. Three examples are shown below.
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— The graph of an equation &/mmetric about the origiif replacingx with —x andy
with —y in the equation results in the original equation, that i§xjfy) is a point on the

graph of the equation, thgr-x, —y) is also on the graph. Geometrically, every point

on the graph has a mirror image on the opposite side of thenofitpree examples are
shown below.
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e [ntercepts

— A y-interceptin the graph of an equation iandy is a point where the graph touches
or crosses thg-axis. They-intercepts of a graph are found by settingqual to zero

and solving the resulting equation fpr Graphs with one, two, and foyrintercept(s)
are shown below.

y y y

N T

/
S




Chapter 4. Analytic Geometry 85

— An x-interceptin the graph of an equation iandy is a point where the graph touches
or crosses the-axis. Thex-intercepts of a graph are found by settingqual to zero
and solving the resulting equation farGraphs with three, two, and omentercept(s)
are shown below.
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e Functions

— A function y= f(x) pairs each element in tldomain(the set of values allowed foq)
with exactly one element in th@ange(the set of values allowed fg)

— Functional notation

f is the name of the function

x is theindependentariable

y is thedependenvariable

f(x) is the value of the function associated withread as f of X

other letters can be substituted fory, and f

— Vertical line test A graph is associated withfanctionif a vertical line drawn at any
position intersects the graph at most once. If one or morgceétines can be drawn
that intersect the graph two or more times, then the grapl doecorrespond to a
function.
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—

function not a function

functioh
— Examples of relationships betwerandy that are not functions:
* X=Yy?
* X=1y|
* X4y?=1
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4.30 The graph of the piecewise linear functiga= f(x) is shown on the left and the graph of
the piecewise linear function= g(x) is shown on the right.

(@) Findf(2)+9(1).

(b) Findg(f(2)).

(c) Findf~1(g(2)).

(d) Find the domain of (x)/g(x).

(e) Using three rigid transformations, wrigéx) in terms off andx.

y y
4 A 4 -
3 3
2 f(x) 2 1 9(x)
1 1
X
1 2 3 4 1 2 3 4
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4.30 The graph of the piecewise linear functiga= f(x) is shown on the left and the graph of
the piecewise linear function= g(x) is shown on the right.

(@) Findf(2)+g(1).

(b) Findg(f(2)).

(c) Findf~1(g(2)).

(d) Find the domain of (x)/g(x).

(e) Using three rigid transformations, wrig€x) in terms off andx.

y y
4 - 4 -
3 A 3
2 f(x) 2 1 9(x)
1 1
X
1 2 3 4 1 2 3 4

(a) The sum off (2) andg(1) is
f(2)+9(1) =3+4=T7.
(b) The composition off and f evaluated ax =2 is
9(f(2)) =9(3) =1.
(c) The composition of ~1 andg evaluated ax = 2 is
f1(g(2)) =f1(3) =2
(d) The domain of the functiofi(x)/g(x) is the intersection of the domain 6¢x), which
is {x|x € R,0 < x< 2}, and the domain af(x), which is{x|xe R, 1< x < 3}. The
domain off (x)/g(x) is
{X|xeR,1<x<2}.
(e) In order to writeg(x) in terms off andx, use the following rigid transformations (in
order):
e shift the graph off (x) one unit to the right,
e rotate (reflect) this graph about thexis,
e shift this graph up four units.
Thus,g(x) can be written in terms of (x) andx as

g(x) =—f(x—1)+4.
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