1d – Function composition and one-to-one functions
Objectives:
The goals of the unit are that you will be able to:
· Explain the process of function composition.
· Create a new function by composition of functions.
· Decompose a composite function into its component functions.
· Explain the definition of a one-to-one function.
· Determine whether certain functions are one-to-one.

Textbook Sections (OpenStax Precalculus):
Section 1.1: the parts on one-to-one functions and the horizontal line test
Section 1.4: Composition of functions
Composition of functions
Composition of functions: Given two functions f and g, the composition  is defined by 
  Note this means that the input of f is the output of g.  We can think of the composition as two function machines lined up.  Let’s draw a picture of this, like the one at https://mathinsight.org/function_machine_composition.
1. Suppose  and   Find  and   Then find  and   
	
2. Answer the following True or False questions (hint: exactly 2 are true)
a.  Everything in the domain of  must also be in the domain of 


b. Everything in the range of of  must also be in the range of .


c. Everything in the domain of  must also be in the domain of 


d. Everything in the range of  must also be in the range of 

3. Below are the graphs of functions f and g.  Compute the following, or say if they don’t exist. Note that g has domain .

[image: ]
a. 

b. 


c. 


4. [bookmark: _GoBack]The function gives the number of calories burned completing sit-ups, and  gives the number of sit-ups a person can complete in  minutes. Form a composition of these two functions and explain what it means in terms of time, sit-ups, and/or calories burned.






5. Write the function h as the composition of two functions, f and g.  Specify what f and g are.

One-to-one functions
6. Recall the vertical line test, which tested whether a graph was the graph of a function.  Now imagine the same test, but for horizontal lines.  The horizontal line test determines whether a function is one-to-one.  With that in mind, thinking of inputs and outputs, what do you think it means for a function to be one-to-one?
*If you get to this point while working in groups, go on to the next page.  We will do these together.*
One-to-one: A function is one-to-one if 
Let’s draw some pictures illustrating the concepts of relations, functions, and one-to-one functions:



7. For each of the following, determine whether it is a one-to-one function, a function that is not one-to-one, or not a function at all.  Explain your reasoning.  (To determine if a function is one-to-one, use the horizontal line test or ask yourself if it is possible for two inputs to go to the same output, in which case it would not be one-to-one.)

a. 








b. 








c. 






d. 
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