Piecewise Functions

Piecewise function — a function defined by two or more equations, each with different domains.

Example: A piecewise function with 2 pieces:
FO) = x2+1, ifx<0 In words, this is saying,
T lx—-1, ifx >0 the function is x? + 1 when x is less than zero.
the function is x — 1 when x is greater than or equal to zero.

Note: closed circle ® isused for < and >
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-1

Example: Find the following: For the function:
a) f(=2) 2x+4  ifx<-1
fx)=1 5 if —1<x<2
b) f(-1 X*+1 0 ifx=2
o) f(0)
d) £(5)

a) —2islessthan —1, soplug —2 into 2x + 4
f(=2)=2(-2)+4 =—4+4 =0
f(=2)=0

b) —1lisequalto—1, soplug —1 into 2x + 4
f(-D)=2(-1)+4 =-2+4 =2
f(=1) =2

¢) 0isbetween —1and 2, soplug 0 into 5

There is no x variable to plug in, so the function value remains 5

f(0) =5

d) 5isgreaterthan2, soplug 5 into x?+1
fG)=()2+1 =25+1 =26
f(5) =26
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Graphing Piecewise Functions
Example: Graph the function:

—x+3 if x <-—-1
fO)=1x>+1  jf _1<x<?2

5 if x > 2
Step 1: For —x+3 ifx < -1, plugin —1 for x, and any number below —1 for x.

x | f(x) '
fCD=-(-1D+3=4 -1 4 (—1,4) is an endpoint )
f(=2)=—(-2)+3=5 2 |s ’

—-3)=—(-3)+3=6 )
f(=3)=~(-3) =T 3
Step 2: For x2+1 if —1<x<2, plugin —1and 2 for x, and any number between —1 and 2 for x.
x | f(x) ’
f(-D=(-1)%?+1=2 -1 2 (—1,2) is an endpoint ®
fQ)=@2)3*+1=5 2 5 (2,5) is an endpoint i
f(0)=(0)3+1=1 0 1 3
\:
3 2 1 0 1 2 3
Step 3: For 5 ifx =2, plugin 2 for x, and any number above 2 for x.
x | f(x)
f(2)=5 2 5 (2,5) is an endpoint ’
f(3) =5 3 5 :
f@#) =5 4 s '

-3 -2 -1 0 1 2 3 4

Graph of all pieces of the function.
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