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FUNCTIONS, DOMAIN, and RANGE

MATH 083
DEFINITIONS AND TERMINOLOGY
Def.:  A function is a correspondence between a first set and a second set such that each member of the first set corresponds to exactly one member of the second set.

Def.:  The distinct members of the first set form what is called the domain.  Note that the domain is also referred to in some circumstances as the set of inputs.
Def.:  The distinct members of the second set form what is called the range.  Note that the range is also referred to in some circumstances as the set of outputs.
Exercise 1:  List the domain and range of the following correspondence, and determine whether the correspondence is a function or is not a function.


Student

Grade on Exam

  Bill



A



  Gill



B


  Jill



C



  Will 



F
The domain is {Bill, Gill, Jill, Will}.  


The range is {        ,        ,        }.

This correspondence

a function because


Exercise 2:  List the domain and range of the following correspondence, and determine whether the correspondence is a function or is not a function.

Grade on Exam

Student


A


    Don



B


    Jon



C


    Lon



F


    Ron

The domain is {        ,        ,        }.

The range is {          ,          ,          ,          }.


This correspondence


a function because


Exercise 3:  Let the first set be a set of x-values, let the second set be a set of y-values, and let the correspondence be such that an x-value is paired with the y-value to its right.  Determine whether the correspondence is a function or is not a function.


	x
	y
	The domain is

	-2
	5
	

	1
	-6
	

	3
	5
	The range is

	1
	-6
	



This correspondence

a function because


Exercise 4:  Let the first set be the set of x’s, let the second set be the set of y’s, and let the correspondence be such that an x-value is paired with the y-value to its right.  Determine whether the correspondence is a function or is not a function.


	x
	y
	The domain is

	-2
	5
	

	1
	-6
	

	3
	5
	The range is

	1
	8
	



This correspondence


a function because


Exercise 5:  The following scenario captures six different moments in time at a particular soda machine.  Decide whether or not a function is represented.

	SODA


   A        Coke
   B

   C


	
	SODA


   A

   B        Pepsi
   C


	
	SODA


   A        Coke
   B

   C



	Input:  button A

Output:  Coke

	
	Input:  button B

Output:  Pepsi
	
	Input:  button A

Output:  Coke


	SODA


   A

   B

   C        Coke

	
	SODA


   A

   B        Pepsi
   C


	
	SODA


   A        Pepsi
   B

   C



	Input:  button C

Output:  Coke
	
	Input:  button B

Output:  Pepsi
	
	Input:  button A

Output:  Pepsi



How would it be helpful to organize the information?









Is a function represented in this scenario?  (Does the soda machine function?)  Explain.



Vertical Line Test
A graph of a line, curve, or other object in the plane is a correspondence of x-values (also called x-coordinates) with y-values (also called y-coordinates).  These graphs consist of infinitely many points—also known as order pairs—each written (x , y).  It is not possible to compose a list (or table or arrow diagram) of all infinitely many points belonging to such a graph in order to analyze the correspondence of individuals members of the domain (inputs, x’s, first set) with members of the range (outputs, y’s, second set.)  Thus, we need another strategy to determine whether or not such a graph is a function.

Theorem (Vertical Line Test):  If it is possible for a vertical line to intersect a graph at more than one point, then the graph is not a function.

Def.:  A relation is a set of ordered pairs.  (A relation may be a function if it satisfies the definition given on page 1 or passes the VLT, or a relation might not be a function.)
Note:  Graphs that do not pass the Vertical Line Test (and which are, therefore, not functions) are examples of relations.

Exercise 6a:  Use the Vertical Line Test to determine whether each of the following graphs is a function or not a function.  Circle the correct answer.
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	Function       Not a Function

	
Function       Not a Function
	Function       Not a Function


Exercise 6b:  Consider the middle graph in Exercise 6a, redrawn below with a vertical line intersecting it at two points.  List the two points of intersection in a table, and explain why we can reason from the table that the table (and, therefore, the graph) is not a function.
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Exercise 7:  Answer the following questions about the given graph (provided twice for extra workspace.)
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	(i)  Is this graph a function?  Explain.



(ii)  What is the domain of this graph?


(iii)  What is the range of this graph?



(iv)  If we call this function y = f(x), evaluate f(-2).




(v)  For what x-value(s) does f(x) = 1?





Exercise 8:  Answer the following questions about the given graph (provided twice for extra workspace.)
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	(i)  Is this graph a function?  Explain.


(ii)  What is the domain of this graph?



(iii)  What is the range of this graph?



(iv)  If we call this function y = g(x), evaluate g(3).




(v)  For what x-value(s) does g(x) = 5?





Exercise 9:  Answer the following questions about the given graph (provided twice for extra workspace.)
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	(i)  Is this graph a function?  Explain.



(ii)  What is the domain of this graph?


(iii)  What is the range of this graph?



(iv)  If we call this function y = h(x), evaluate h(3).




(v)  For what x-value(s) does h(x) = 0?
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