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The Transformed Function

Functions can be affected by six different transformations. Not all functions will have all of these transformations.

The order of the transformations matters sometimes.

You will always transform a function correctly if you do it in this order:

1) A horizontal shift. (left or right) 

2) A horizontal reflection. (about the y axis) 

3) A horizontal stretch or compression.

4) A vertical reflection. (about the x axis)

5) A vertical stretch or compression.

6) A vertical shift. (up or down)
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If the transformations are applied in the order listed above:

The constant c causes a shift left or right. The shift is to the right if c<0, to the left if c>0.


(subtract c from the x coordinate of each point on the graph)

The constant b causes a horizontal stretch or compression.  It is a compression if b>1, a stretch if b<1.


(divide the x coordinate of each point on the graph by b)

The constant a causes a vertical stretch or compression.  It is a stretch if a>1, a compression if a<1.


(multiply the y coordinate of each point on the graph by a)

The constant d causes a shift up or down.  The shift is up if d>0, down if d<0


(add d to the y coordinate of each point on the graph)

For the following functions:
a) state the basic function which is being transformed.

b) list the transformations in the order they will be performed.

c) draw a sketch of the basic function and each of the transformations.

d) label three points on the graph of each step and the final function
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a) basic function:


b) transformations:


c) graphs and d) label three points
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a) basic function:


b) transformations:


c) graphs and d) label three points

3)  
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a) basic function:


b) transformations:


c) graphs and d) label three points
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a) basic function:


b) transformations:


c) graphs and d) label three points

5)  
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a) basic function:


b) transformations:


c) graphs and d) label three points
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a) basic function:


b) transformations:


c) graphs and d) label three points
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a) basic function:


b) transformations:


c) graphs and d) label three points
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a) basic function:


b) transformations:


c) graphs and d) label three points
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a) basic function:


b) transformations:


c) graphs and d) label three points

10)  
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a) basic function:

b) transformations:


c) graphs and d) label three points

A minus sign here causes a reflection about the y axis.





A minus sign here causes a reflection about the x axis.
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