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2.2 Functions

A function is a rule that pairs each member in the first set, called the domain, with exactly one member from the second set called the range.

Example 1:





Does this represent a Function?
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To be a relationship that is a function…

· A domain element may not correspond to two different range elements

· Two different domain elements may correspond to the same range element

Practice:  Determine whether each of the following is a function.

	Domain
	Correspondence
	Range
	Function?

	T Shirts
	The  price of the t-shirts
	A set of prices
	Yes

	Sports players
	The sport the person plays
	A set of sports
	No


Functions as ordered pairs (x, y)

A Function is the set of ordered pairs in which no two different ordered pairs have the same first coordinates.  The set of all first coordinates is the domain and the set of all second coordinates is the range.

Example 2:  Are the following functions?

1. (1, 3), (2, 1), (4, 3)




2. (1, 3), (2, 1), (1, 2)


3. (1, 3), (2, 1), (4, 3), (1, 3)

Relationships

A relationship is a rule that pairs each member in the first set, called the domain, with one or more members from the second set, called the range. 

Or

A relationship is a set of ordered pairs.

The Facts about Relations and Functions

1. Any rule that assigns elements from one set to another set is a relation.  If that rule makes the assignment so that no input has more than one output, then it is also a function.

2. Any set of ordered pairs is a relation.  If none of the first coordinates of those ordered pairs is repeated with different second coordinates the set of ordered pairs is also a function

3. Every function is a relation.

4. Not every relation is a function.
Vertical Line Test For a Function on a Rectangular Coordinate System

If a vertical line crosses the graph of a relation in more than one point the relation is not a function.

Example 3: Find the domain and the range of each relation.  Use the vertical line test to determine whether each graph is the graph of a function.
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	Determine the following for the graph to the left:

a.  f(1)=3
b.  Domain  
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c.  Any x-value for which f(x) = -3
      -4 and -2
d.  Range  
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Example 4:
Suppose you have a job that pays $5.25 per hour and you work anywhere from 15 to 30 hours per week.

a. If x is the number of hours you work per week and y is your weekly gross pay, write the equation for y.  (Be sure to include any restrictions on the variable x that are given.

The relationship between hours worked and weekly pay is a linear equation.  The rate of pay per hour, $5.25, is the slope.  The y-intercept is the point (0, 0); if you don’t work you will receive zero pay.  Thus the linear equation that represents this relationship is:


y = 5.25x 

15(  x (  30
The amount of money earned, y, depends on the number of hours worked x.  Thus, we say that y is the dependent variable and x is the independent variable.  

Function notation uses f(x), read “f of x”, as the dependent variable.  Thus we may write the previous relationship between x and y in function notation as follows.

f(x) = 5.25x

The amount of money earned by working 20 hours can be written in function notation.  

f(20) 

Evaluate this

f(20) = 5.25(20)= 105

b. Use the function rule you 
c.  Construct the line graph

     have written in part a to 

     from the information in the table.

     complete the table. 

	Hours

Worked
	Function   Rule
	Gross

Pay ($)

	x
	y= f(x)= 5.25x   
	f(x)

	15


	f(15) = 5.25(15)
	78.75

	20


	f(20) = 5.25(20)
	105

	25


	f(25) = 5.25(25)
	131.25

	30


	f(30) = 5.25(30)
	157.5
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d.  State the domain and range of this function.   

Domain:  15 (  x (  30      Range:    78.75 (  x  (  157.5
e. What is the minimum amount you can earn in a week with this job? What is the maximum amount?    
Minimum:  $78.75,    Maximum: $157.5
Example 5: The following graph shows the relationship between a company’s profits P and the number of items it sells x. (P is in dollars.)


Function Notation

Practice: Evaluate f(x) = 3x – 1 for:

1. f(2) = 3(2) – 1= 6 – 1 = 5
2. f(-1) = 3(-1) –1 = -3 – 1 = -4
3. f(0) = 3(0) – 1 = 0 – 1 = -1
Example 6:
When Lorena runs a mile in t minutes, then her average speed in feet per seconds is given by 
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a. Find s(8) and explain what it means.

s(8) = 
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88

= 11
b. Find s(11) and explain what it means.

s(11) = 
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88

= 8

Example 7.  A medication has a half-life of 5 days.  If the concentration of the medication in a patient’s system is 80ng/mL, and the patient stops taking it, then t days later the concentration will be
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Find each of the following, and explain what they mean

a. C(5) = 
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b. C(10) = 
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Example 8.  The following formulas give the circumference and area of a circle with a radius of r.  Use the formulas to find the circumference and area of a circular plate if the radius is 5 inches.
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C(5) = 2((5) = 10(
A(5) = ((5) = 5(
Domain		Range


My Family		Eye Color





Mom			brown


Dad			blue


Sister			hazel


Me			green





Domain		Range


My Family		Eye Color





Mom			brown


Dad			blue


Sister			hazel


Me			green





Domain		Range


My Family		Eye Color





Mom			brown


Dad			blue


Sister			hazel


Me			green


Cat
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f(1)=3





Yes, this is a function.  Each element in the domain is paired with one and only one element in the range





Yes, this is a function.  Each element in the domain is paired with one and only one element in the range





No, this is not a function.  The element, cat in the domain corresponds to two elements in the range, blue and green





Yes.  Each first coordinate has exactly one corresponding second coordinate.





No.  The first coordinate, 1, has two second coordinates, 2 and 3, that corresponds to it. 





Yes.  Each first coordinate has exactly one corresponding second coordinate.  (1, 3) and (1, 3) are the same point. 





Is this graph the graph of a function?


Yes.  It passes the vertical line test.





State the domain and range.


   	Domain:  0 (  x ( 80


Range:    0 (  P ( 400





How many items must the company sell to make their maximum profit?


The company must sell 40 items to make a maximum of $400 profit.





d.   What is their maximum profit? $400
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