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 Section 1.6:  Transformations of Functions 
1)
Objective 1:  Recognize Graphs of Common Functions.
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 Constant Function 
 Identity Function 
 Standard Quadratic Function 

  f (x) = c 

  f (x) = x 
  f (x) = x2 
Domain: (–∞ , ∞)
Domain: (–∞ , ∞)
Domain: (–∞ , ∞)
Range: the single number c
Range: (–∞ , ∞)
Range: [0, ∞)
Constant  (–∞ , ∞)
Increasing  (–∞ , ∞)
Decreasing  (–∞ , 0) & Increasing  (0, ∞)
Even function
Odd function
Even function
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 Standard Cubic Function 
 Square Root Function 
 Absolute Value Function 

 f (x) = x3 
 f (x) =
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 f (x) = | x | 
Domain: (–∞ , ∞)
Domain: [0, ∞)
Domain: (–∞ , ∞)
Range: (–∞ , ∞)
Range: [0, ∞)
Range: [0, ∞ )
Increasing on (–∞ , ∞)
Increasing on (0, ∞)

Decreasing  (–∞ , 0) & Increasing  (0, ∞) 
Odd function
Neither even nor odd

Even function

2)
Objective 2:  Use Vertical Shifts to Graph Functions.
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a.
Example 1:  Let’s look at three functions:  f (x)=| x |,  g(x)=| x |+1,  and  h(x) =  | x | – 3 and their graphs.
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	x
	f (x)=| x |
	g(x)=| x | + 1
	h(x)=| x | – 3

	-8
	8
	9
	5

	-4
	4
	5
	1

	0
	0
	1
	-3

	4
	4
	5
	1

	8
	8
	9
	5
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b.
The graph of  y =    f (x) + c ,  c > 0, is the graph of  y = f (x)  shifted  up c  units.
c.
The graph of  y =    f (x) – c ,  c > 0, is the graph of  y = f (x)  shifted  down c  units.
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The constant in the expression represents the vertical shift.  The sign tells which direction.  A plus sign means the graph is shifted up and a minus sign means the graph is shifted down.
3)
Objective 3:  Use Horizontal Shifts to Graph Functions.
a.
Example 2:  Now let’s look at three functions:  f (x)=| x |,  g(x)=| x + 1|,  and  h(x) =  | x - 2| and their graphs.
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	x
	f (x)=| x |
	g(x)=| x + 1|
	h(x)=| x – 2|

	-8
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	10
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b.
The graph of  y =    f (x + c) ,  c > 0,  is the graph of  y =    f (x)  shifted to the  left c  units.

c.
The graph of  y =    f (x – c) ,  c > 0,  is the graph of  y =    f (x)  shifted to the  right c  units.
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The constant added or subtracted inside the parentheses represents the horizontal shift.  The sign tells the opposite direction of the shift.


Notice the horizontal shift is opposite the sign of the number inside the absolute value.

4)
Objective 4:  Use Reflections to Graph functions.
a.
x-axis reflection:  y =  –f (x)   reflects the graph of  y =    f (x)  about the  x-axis  (for a particular  x, the  y-values are opposite of the original graph).
b.
y-axis reflection:  y =    f (–x)   reflects the graph of  y =    f (x)  about the  y-axis  (for a particular  x, the  y-values are those of the opposite of  x   on the original graph).

c.
Examples using the basic graph    f (x) = 
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Example 3:  Graph  y =  –f (x) = –
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Example 3  continued:  The graph of  y = –f (x) = –
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Example 4:   Graph  y =  f (-x) = 
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Example 4 continued:  The graph of  y = f (–x) = 
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5)
Objective 5:  Use Vertical Stretching and Shrinking to Graph Functions.
a.
Vertical stretching or shrinking is achieved by multiplying the outside of the function  f (x)  by a positive constant c,  (c f (x) .
b.
If  c > 1 , graph is  stretched vertically .  The graph is pulled away from the x-axis.  Each of the y coordinates is multiplied by c.
c.
If  0 <c < 1 , graph  shrinks vertically .  The graph is pulled towards the x-axis.  Each of the y coordinates in the graph is multiplied by c.
d.
Examples using the basic graph    f (x) = 
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Example 5:   Graph  y = 2 f(x) = 
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Example 5 continued:  The graph of  y = 2 f(x) = 
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Example 6:  Graph of  y = .5 f (x) = 
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Example 6 continued:   The graph  of  y = .5 f(x) = 
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6)
Objective 6:  Use Horizontal Stretching and Shrinking to Graph Functions.
a.
Horizontal stretching or shrinking is achieved by multiplying the inside of the function         f (x)  by a positive constant c,  ( f (c x) .
b.
If  c > 1 , graph is  shrinks vertically .  The graph is pulled towards the y-axis.  Each of the x-coordinates in the graph is divided by c.
c.
If  0 <c < 1 , graph  stretches vertically .  The graph is pulled away from the y-axis.  Each of the x coordinates in the graph is divided by c.
d.
Examples using the basic graph    f (x) = 
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Example 7:  Graph  y =  f (2x) = 
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Example 7 continued:   The graph  of  y =  f(2x) = 
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Example 8:  Graph  y =  f (.5x) = 
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Example 8 continued:   The graph  of  y =  f(.5x) = 
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7)
Graph Functions Involving a Sequence of Transformations.
a.
Order is important when figuring out a sequence of transformations.  Work through the transformation in the following order:  (Sometimes it may not make a difference, but it is best to follow this order).

Step 1.
Horizontal shifting first.

Step 2.
Stretching or Shrinking.

Step 3.
Reflection about  x  or  y  axis.
Step 4.
Vertical shifting, always last.

b.
Example 9:  Tell how to transform    f (x) = x2  into  g(x) = -2(x – 3)2 – 5  and graph.


1. ______________________________________________________


2. ______________________________________________________


3. ______________________________________________________


4. ______________________________________________________


c.
Example 10:  Tell how to transform    f (x)  =  x3  into  g(x)  =  -.5(-x + 1)3  – 2  and graph.


1. ______________________________________________________


2. ______________________________________________________

l


3. ______________________________________________________


4. ______________________________________________________


5. ______________________________________________________



d.
More examples of transformations of functions.
1.
 y = x2 
2.
 y = (x + 7)2 – 3 
3.
 y = -(x – 4)2 + 2 

4.
 y = 
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5.
 y = 2
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6.
 y =  
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7.
 y =  |x| 
8.
 y =  2 |x – 1| + 2 
9.
 y = -.5 |x| – 1 
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