
Inverse Functions
Core Ideas

Informally:

· The inverse function undoes the original function. It does the opposite. It reverses the original function.

Formally:

· If f is a function that has an inverse function, then the inverse function is denoted f–1 and has the property that:
If f(x) = y, then f–1(y) = x.

Diagram:

· f:     x ( y
f–1:  y ( x


Table (example):


f:       (

     “double”

	3
	6

	5
	10

	8
	16

	9
	18

	12
	24


      “halve”


f–1:    (
Formula:  
(See Conventional Perspective below for the formulation when x and y are reversed.)

· To find a formula for f–1, solve for x (if possible).
That is, if the formula for f is given in the form y = …, then a formula for f–1 is given by solving for x to get the form x = ….

Graph:

· Informally, a graphical interpretation of f–1 is to look over and down from y to find x.

Conventional Perspective: 
Compare and analyze f and f–1 from the same conventional perspective:

Input – horizontal – x

Output – vertical – y

· Formula: Switch x and y, solve for y (if possible).

· Graphs: rotate 90° clockwise then flip over the horizontal, or reflect in y = x.

General Point of View about Inverse – Including but beyond just inverse of a function:

To understand a process, think about the process and the reverse of the process, the opposite of the process, the “undoing” process. For example:

· addition … and subtraction

· multiplication … and division

· nth powers … and nth roots

· expanding an algebraic expression … and factoring

· differentiate … and antidifferentiate (integrate)

· rotate counterclockwise by 30° … and rotate clockwise by 30°

· Solve an equation by reasoning about “doing the opposite” or “undoing.”
For example:

· Solve: sin(x) = 0.6
Student reasoning: “If sin(x) = 0.6, then, let’s see, x is the angle measure and 0.6 is the opp/hyp ratio. So I know the ratio and I have to find the angle. What angle would give a ratio of 0.6? I know sin(30°) = 0.5, so x must be a little bigger than 30°.” 

· Solve for x: 10x = 95
Student reasoning: “I know how to raise 10 to a power and get the answer. But now I know the answer and have to find the power. Let’s see, what power on 10 gives 95? I know that 102 = 100, so x must be a little less than 2.”
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