Notes: Piecewise Functions

Piecewise-defined Function: a function that is defined differently for different parts of its
domain. Pay attention to the domain description when evaluating and graphing.

Ix+4 if -2<x<2

Ex 1 Evaluate the following when f(x) =[S fx=2@
x1—6 fx>280

a) f(-1) b) f(2) c) f(4) d) f(-4)
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Ex 2 Graph the following piecewise-defined functions.

3 fFfx<2
a) f(x)={,xi;x>_ﬁ
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2 Graph the following piecewise-defined functions.

£ ={3 if x< -2
2x if x>-2
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3 An econamy car rented in Florida frem Motisnal Cor Rental® on a weekly basiz coxt= $95
per week. Extra degsscost $24 per day until the day rate exceeds the weekly rate, in which
cose the weekly rate applies. Find the cost C of renting an econamy cor as a piecewize function
of the number x days uzed where 7 < x < 14
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How do we write this as a piecewise function?



I
WS - Piecewise Functions

Evaluate each of the following for the given function: f(x)=€x’_0 if -10<x<Q,
3x-8 ,ifQ< x@:o

1. (-20) 2. (100) 3. £(30) 4, f(0)=—‘?
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6. What is the range of f(x)?
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Each piece of the piecewise function is graphed with a dashed line without taking the demain
description into account. Use the domain description to determine the location and type of
endpoints and to make the final/complete graph of the piecewise function.
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Application Problem

Include a drawing. Show all work that leads to your solution. Answer each question in a complete

sentence. Be e to include units in your final answers!
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Objective: Students will be able to write interval notation. identify even and odd functions algebraically. and
determine where a function is increasing, decreasing or constant

Notes: Interval Notation (domain and range)
And Properties of Functions

Interval Notation is a short way to describe all real numbers between two values.

Think about all of the real numbers between -3 and 4.

Groph | it Gttt
-6 -4 -2 0 2 4 6

6roph 2 et -+
6 -4 -2 0 2 4 6

Set-builder Notation:
-3<x<4

Interval Notation:
(-3.4)

Now, think about all of the real numbers between -6 and 2, including -6 and 2.
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Set-builder Notation:
-6<x<2

Interval Notation:
[-6,2]
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Use(interval no'rcrr;'on tD describe each statement.
g 1. all of the real numbers between 5 and 12
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all of the real numbers between -3 and 11, including -3 and 11
all of the real numbers between 50 and infinity

all of the real numbers between 17 and infinity, including 17
all positive real numbers

all real numbers between negative infinity and 2

all real numbers between negative infinity and 12 including 12

. all negative real numbers



of the following graphs. Write your answers in interval notation.

Page 5 of 1
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Even and Odd Functions: A functionis..
e even if, for every x in the domain, -x is also in the domain and f(-x) = f(x) M‘T
¢ odd if, for every x in the domain, -x is also in the domain and f(-x) = -f(x)

* Even functions have y-ax/ssymmetry, and odd functions have origin symmetry.

+ _Ex 1 Determine if the following functions are even, odd, or neither.
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Ex 2 Use the graph of f to answer each question.

Min

a) When does f have a lgcal maximum?
= -, ) x= - q

b) Wha+ are JrheSccxl maxima?
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¢) When does f have a local minimum?
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e) Whenis f increasing?
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f) When is f decreasing?
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Average Rate of Change:
If cis in the domain of f, the average rate of change from ¢ to x is..

Ay _f@O-flo . o It's essentially s/ope.
Ax E—

o Tt's called the difference quotientin calculus.

* The average rate of change of a function equals the slope of the secant line containing two

points on its graph. m: \/2 - y,

Ex 3 Given f(x) = x*-5...
X2~ X,

b) find the average rate | ¢) find the equation of the secant ‘

a) find the average rate

of change from 1 to 2 of change from 1 to x line containing (1, f(1)) and (3, f(3))
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: | c) find the equation of the secant
line containing (1, f(1)) and (3, f(3))
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Given: f(x) = x® + 2x, find the average rate of change
fromx=-2tox=3.
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Notes: CompositTe runctrions

\ W
Composite Function: Substituting one functioninto another "?O 9 o.F "
s Notation: (f - g)(x) = f((g(x)) j %
o The domain of f - g is the set of all numbers x in the domain of g such that g(x) is in the
domain of f.
1. g(x) must be defined so that any x not in the domain of g must be excluded.
2. f(g(x)) must be defined so that any x for which g(x) is not in the domain of f is
excluded.
e Work from the right to the left for composition notation or ipside to the outside for
function notation.

Ex 1 Evaluate each expression using the values given in the table.
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Ex m= 5x% - 4 and g(x) = 3x
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Ex 3 Suppose f(x) = x° - 3x + 8 and g(x) = 2x + 1. Find the following composite functions. State
the domain of each composite function.

‘ a) (f = 9)(x) l b) (g - f)(x)
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Ex 3 Suppose f(x) = x? - 3x + 8 and g(x) = 2x + 1. Find the following composite functions. State
the domain of each composite function.

‘a) (f = 9)(x) ‘ b) (g = f)(x)
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Ex 4 If f(x):% and g(x) =
T x

find the domain of (f - g)(x).
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