9-7 Special Functions

>2 Absolute Value Functions Another type of piecewise-linear function is the

absolute value function. Recall that the absolute value of a number is always
nonnegative. So in the absolute value parent function, written as f(x) = | x|, all of the
values of the range are nonnegative.

5" KeyConcept Absolute Value Function
Parent function: f(x) = | x|, defined as  f(x)
xif x>0 !ﬂlx]=|x|l
f)=1 0ifx=0 N\
—xifx<0
Type of graph: V-shaped
Domain: all real numbers 0 X
Range: all nonnegative real numbers /

The absolute value function is called a piecewise-defined function because it is
defined using two or more expressions.
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EXE

Graph f(x) = | x — 4|. State the domain and range.
i tb tive, the mini int of th h is wh =0.
Since f(x) cannot be negative, the minimum point of the graph is where f({k

flx) =|x—4| Original function

/
0=x-—4 Replace f(x) with 0 and | x — 4| with x — 4. "‘:: CoaWn US e \
4=x Add 4 to each side. N

oW, f!

Next make a table of values. Include values for x > 4 and x < &, WA b{f‘ . -
— -— - -

f() =|x— 4] oo
x %
-2 6 [ =|x—4| |
[
0 1 \
2 2
4 0 () X
5 1 .
6 2 The domain is all real numbers. The range is all real numbers
greater than or equal to 0. Note that this is the graph of
A S f(x) = | x| shifted 4 units to the right. Notice that the graph is
8 4 symmetric about the line x = 4, an f

the function is 0 at x = 4. As
as x decreases, f(x) incre

Mcreases, f(x) increases, and




Practice
3. Graph f(x) = | 2x + 1|. State the domain and range.




<} Graph f(x) = 12x + 2I. State the
domain and range.




Graph each function. State the domain and range. 5-8. See C

5. flx) =|x— 3| 6. g(x) =|2x + 4|
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D = all real numbers, D = all real numbers,

R=f%=0 R=g(¥=0




Graph each function. State the domain and range. 17-30. See CI

17. ix) =|2x - 1|

19. ¢(x) = | —3x — 5|

21. fix) = %x—2|

23. ¢(x)=|x+2|+3

2

18. f(x) = |x + 5|

20. g(x) =|—x—3|
22. f(x)=|%x+2|

24. g(x)=12x—-3|+1
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17. ¥roh 18. i
- o) X
1 Y
D = all real numbers, D = all real numbers,
R=fN=0 R=1fy=0
19. '} y F1%) 20. g[x)]
N L/
\
\
- V - - -
(o] X 0 X
D = all real numbers, D = all real numbers,

R=gx=0 R=gx=0
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D = all real numbers,
R=fY=0
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D = all real numbers,

R=g¥=3
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D = all real numbers,
R=1f=0
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D = all real numbers,
R=gx=1



D Determine the domain and range of each function.

y

D = all real 32.
numbers;
R=y=4

36.

ol £

D = all real numbers;
R=y=-3




For Exercises 38—41, match each graph to one of the following equations.

A B c D
| 2x| 2x+1ifx>0
— —_— — — — X| — =
y=2a-1 ==ty 1 4 {—2x+1ifxso

38. 1% C D R y/ D




