Do you remember these -
functions? We will use them as

"

421
it
l/2
q/g

1
L5

0
O
O
l
[
23|
27|
3
=3
.-

—_—

|

&
T
-3

N

College algebra .

Library of Functions and Piecewise Functions

Section 3.4

Library of Functions:

the base for other functions.
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Draw from memory or use your calculator (on the Standard window) to graph the following
functions. You should acquaint yourself with their basic shapes.

Identity function
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Square function
y=x

Square roct function
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Absolute value function
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Recinrocal function
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Greatest infeger function
= inf(x) = greatest inicger less
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Where are these [inctions increasing, “acc.e :z8ing, constant? Where are their {x and ) -
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Later, we will study how to transforin thess graphs by shifting, reflecting, siretching, and

shrinking {also called cowmpressing cr squashing) the graphs.
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Properties of Base Functions:
For each of the functions above, we will investigate several questions. Consult the information
below. (I abbreviated increasing/decreasing/constant as inc/dec/cnst.)

Identity function

y=x

domain: (—0,)

range: (—<0,)
x-intercept(s): x = 0
y-intercept: y=0

even or odd?: odd
inc/dec/cnst?: inc: (—w,0)

mins/maxes: none

Square function

y=x"

domain: (—e0,)

range: [0,0)
x-intercept(s): x =0
y-intercept: y =0

even or odd?: even
inc/dec/cnst?: dec: (—0,0]

inc: [0,)

mins/maxes: abs. min. of
y=0at x=0

Square root function

gl

.| domain: [0,00)

range: [0,c0)
x-intercept(s): x =0
y-intercept: y =0

even or odd?: neither
inc/dec/cnst?: inc: [0,0)

mins/maxes: abs. min. of
y=0at x=0

Cube function

o= x?

domain: (—o0,)

range: (—<0,®)
x-intercept(s): x = 0
y-intercept: y=0

even or odd?: odd
inc/dec/cnst?: inc: (—0,00)

mins/masxes: none

Cube root function
y=3x

domain: (—0,)

range: (—,)
x-intercept(s): x =0
y-intercept: y =10

even or odd?: odd
inc/dec/cnst?: inc: (—o0,0)

mins/maxes: none

Constant function

y=b, b is a real number
domain: (<0, ®)

range: {b}

x-intercept(s): none unless b =0
y-intercept: y = b

even or odd?: even
inc/dec/cnst?: cnst: (—0, )

mins/maxes:-abs. min. and abs.
max.of y=5b for
all x

Absolute value function
y =

domain: (—oe,)

range: [0, )
x-intercept(s): x = 0
y-intercept: y =0

even or odd?; even
inc/dec/cnst?: dec: (—c0,0]

inc: [0,%)

mins/maxes; abs. min. of
y=0atx=0

Reciprocal function
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domain: (—e0,0)w(0,0)
range: (—e0,0) (0,20)
x-intercept(s): none
y-intercept: none
even or odd?: odd
inc/dec/cnst?: dec:

(20,00 (0,%0)

mins/maxes; none

Greatest integer function

y = int(x) = greatest integer less
than or equal to x

domain: (-0, )

range: {y |y is an integer}
x-intercept(s): 0 <x <1
y-intercept: y =0

even or odd?: neither
inc/dec/cnst?: cnst: every
interval of the form [k, k+1) for k
an integer

mins/maxes: none




expl 1: For the function f(x) = int(3x), find the following.

B a) f23) = 1ot (2% 2.2 - b WCS&Q)  as (@3 @
=t (6.9)

. 1 .
expl 2: For the function f(x) = —, find the following.
X

b)f(0) =

expl 3: For the function f(x) =5, find the following.
a) £(23) = . s Mf@>tﬁ§§>

Piecewise Functions:
Y The following is an example of a piecewize function. The idea here is that the function’s rule
changes depending on which piece of the domain you 're in.

First, verify that this is, indeed, a function. /
_______f___

What is the domain of this function?
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The rule for this function has to come in tiree pieces, just as its graph does. Its forinuia is
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expl 4: For the function below to the right, complete the following.

a.) Fmd the domain. 3x+3, x<0

b.) Locate the intercepts. g(x) = a8, You graph this

c.) Graph the function. ‘ b - piccewise function by
d.) Ffﬁd the range based on the graph. graphmo your first rule

for x<0 and your
. second rule for x>0.
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“You ¢an pick any points to
.graph but you should

. include endpoints and

~ intercepts when you can.
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" ‘pick the graph
- from a multiple-
choice list:
or the piecewise function, find the function values -10 , 2(-15), and g(20).
x4, x~1h E : : ;
gx)=493x-6, -10<x<0 Fzgure outwhere in the o 7
78 s 0 ' i domam youl x value IST iy
OQ 2x —b |
10) ~ b 3(’!@-—’@_—#5' j(@) T
4
/

W/



3.9 £X7
T e

p— expl 6a: Determine the domain and range of the piecewise function pictured here.
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Worksheet: Piecewise Functions: ==
We will practice using and graphing piecewise functions.
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