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 Section 1.8:  Inverse Functions 
1)
Objective 1:  Verify Inverse Functions.
a.
The inverse of a function “undoes” the original function.  If you subtract 2 from a number, how do you get back to the original number?

	If you subtract 2 from 5, how do you get back to 5?
	If you add 3 to 10, how do you get back to 10?

	                5 – 2 = 3,                3 + 2 = 5
	         10 + 3 = 13,              13 – 3 = 10

	In general, if you subtract 2 from a number x,  you get back to  x  by adding 2.
	In general, if you add 3 to a number x,  you get back to  x  by subtracting 3.

	g(x) = x – 2,      f (x) = x + 2      f ( g(x)) = x
	g(x) = x + 3,       f (x) = x – 3     f ( g(x)) = x



In these examples,  f  and  g  are inverse functions.
b.
To verify that two functions,   f  and  g, are inverses, you must show  f ( g(x)) = x and          g( f (x)) = x.

c.
Example 1:  Determine if  f (x) = 2/(x – 5)  and  g(x) = 2/x + 5  are inverses of each other.


You must show that  f ( g(x)) = x  and  g( f (x)) = x.
Step 1.
Replace the  x  in  f (x)  with  g(x).

Step 2.
Replace  g(x)  with its algebraic expression.  What is the domain of  f ( g(x))? 
Step 3.
Simplify.  If you get  x, then redo steps 1 & 2 with  f  and  g  reversed.  If you get  x  again, then  f  and  g  are inverses.  If you don’t get  x, then they are not inverses of each other.

2)
Objective 2:  Find the Inverse of a Function.
a.
Consider the two functions  f  and  g, defined by the following tables:

	x
	1
	2
	3
	4
	6

	g(x)
	0
	6
	5
	-2
	3




g(x):
	x
	0
	6
	5
	-2
	3

	f (x)
	1
	2
	3
	4
	6




f (x):

What do you notice about them?

b.
To find the inverse of a function (if it has one): 

Step 1.
Replace  f (x)  with  y.
Step 2.
Interchange  x  and  y.
Step 3.
Solve for  y.
Step 4.
Replace  y  with  f  –1(x), the notation for  f-inverse.  Note:  f  –1(x)  does not mean the reciprocal of  f (x), which would be written as  ( f (x))–1.

c.
Example 2:  Find the inverse of  f (x) = (2x – 3)/(x + 1)
Step 1.
Replace  f (x)  with  y.

Step 2.
Interchange  x  and  y. 

Step 3.
Solve for  y.

Step 4.
Replace  y  with  f –1(x).

3)
Objective 3:  Use the Horizontal Line Test to Determine if a Function Has an Inverse Function.
a.
A function  f  has an inverse if no horizontal line intersects the graph of  f  at more than one point.  For each  x  in the domain of  f  there corresponds one and only one  y  in the range (this is the definition of a function) and for each  y  in the range of  f  there corresponds one and only one  x.  A function of this sort is called a one – to – one function.  A function has an inverse if it is a one – to – one function.
b.
Example 3:  Which graphs below represent one-to-one functions?
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4)
Objective 4:  Use the Graph of a One-to-One Function to Graph Its Inverse Function.
a.
Remember, inverse functions consist of ordered pairs with the coordinates of the original function reversed.  Therefore, if you know the graph of a one–to–one function, you can graph its inverse by plotting points from the original graph with the order reversed.  The graphs of two functions that are inverses of each other are reflected about the line         y = x.
b.
Example 4:  Graph the inverse of the function whose graph is sketched below.


c.
Answer to 4b. 

5)
Objective 5:  Find the Inverse of a Function and Graph Both Functions on the Same Axes.
a.
Example 5:  Given f (x) = (x – 1)2 for x < 1 and its graph below, find and graph f -1(x).  Using interval notation, give the domain and range of each.
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