4.2 - Relations vs. Functions (definition), f(x) notation

Curriculum Outcomes:

C21
explore and apply functional relationships both formally and informally
C33
graph by constructing a table of values, by using graphing technology, and, when appropriate, by y-intercept slope method

Functions and Function Notation
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If a vehicle travels at a constant speed of 60km/h, after thirty minutes it will have travelled 30km. If d represents the distance in kilometres and t represents the time in hours, then the relationship between distance and time is d = 60t. The distance is a function of time because the value of ‘d’ depends on the value of ‘t’. Each value of ‘t’ will produce one value for ‘d’.

The symbol f(x) is read “f of x”. It is the value of the function, f, at x. Example: The value of f when x = 8 is f(8). If f is given by a formula, then f(8) is determined by substituting 8 for x. Other letters can be used to named functions.

Examples: a) If f(x) = 9x – 4, find f(5) and f(-3)


       b) If g(x) = x + 
[image: image22.png]


, find g(3) and g(6)

Solution 

a) f(x) = 9x – 4

f(x) = 9x – 4

    f(5) = 9x – 4

f(-3) = 9x – 4

    f(5) = 9(5) – 4

f(-3) = 9(-3) – 4

    f(5) = 45 – 4

f(-3) = -27 – 4

    f(5) = 41


f(-3) = -31

b) g(x) = x + 
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g(x) = x + 
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    g(3) = x + 
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g(6) = x + 
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    g(3) = (3) + 
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g(6) = (6) + 
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    g(3) = 3 + 1


g(6) = 6 + ½ 

    g(3) = 4


g(6) = 6½ 
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Sometimes a mapping diagram can be used to represent a function.
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Each arrow connects an element of A to an element of B. The arrows indicate that x maps onto its image f(x). “a” maps onto its image f(a) and ‘f’ maps set A onto set B. Arrows are also used to name a function as shown here: f(x) = 9x – 4







     f:x → 9x – 4

Example: Gerry is 15-years old, Keith is 17, and both Frank and Steve are 16-years old. 

Let f(a) be the age of a. f(Gerry) = 15, f(Keith) = 17, f(Frank) = 16, and f(Steve) = 16 are functions that represent this problem. Represent f by a mapping diagram and state the domain and range.
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Solution:
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A function is a relation such that every value of the independent variable will result in exactly one value for the dependent variable.

Example:  The following table of values represents the number of bars sold during the 6 week bar campaign at the local YMCA. Three people were salesmen. 

	Week
	1
	2
	3
	4
	5
	6

	Bars Sold
	100
	250
	400
	550
	700
	850


The independent variable is the number of weeks and the dependent variable is the number of bars.

Set up an equation to model the sales
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              y = mx + b







          100 = 150 (1) + b
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100 – 150 = 150 – 150 + 6
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          - 50 = b



          m = 150

y = mx + b

y = 150x – 50

This is a function because each week produced one value for the number of bars sold. Look at the graph below. The graph represents the total sales for six weeks for all of the salespersons. Notice that the graph shows one value of y for each value of x, thus the graph does represent a function.
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Example: The data presented was the result of the efforts of three salespersons.  Here is a table that represents each person’s sales.

	Week
	Thomas
	Brenda
	Donna

	1
	15
	35
	50

	2
	69
	77
	104

	3
	116
	99
	185

	4
	219
	157
	174

	5
	322
	160
	218

	6
	379
	244
	227


This is not a function.  Each week produced three values for the numbers of bars sold. Look at the graph below. The graph represents the sales for six weeks for each of the salespersons. Notice that the graph shows three values of y for each value of x, thus it is not a function.
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Function Notation

To write a function in function notation choose a letter to name the function and a letter for the independent variable. 

For Example:
y = 3x + 5

function name f



f(x) = 3x + 5

independent variable ‘x’

This means that f is a function of the independent variable x. 

 f(x) is read ‘f of x’ and f(x) =y.

The graph of the bar sales that represented a function had y = 150x – 50 as its equation.  It could be b(w) = 150w – 50 where b represents the dependent variable and w represents the independent variable.

A function written in function notation can undergo the same operations as any function.

Example:
y = x2 – 6x + 5

function



f(x) = x2  – 6x + 5
written in function notation

Solution:

a) Find f(3)


b)
Find x if f(x) = 0

f(x) = x2  – 6x + 5


f(x) = 0

f(3) = (3)2
–  6(3) + 5

f(x) = x2  – 6x + 5


f(3) = -4



0 = x2  – 6x + 5






0 = (x – 5)(x – 1)






then   x – 5 = 0
or
x – 1 = 0






    x – 5 + 5 = 0 + 5
       x – 1 + 1= 0 + 1







    x = 5

       x = 1

Often it can be difficult to determine whether or not a graph represents a relation or a function.  A vertical-line test can be used to make this decision.  A vertical line is placed on the coordinate grid and is moved horizontally across the graph.  If the graph is that of a function, the vertical line will intersect the graph at only one point.  (Note: A stick of spaghetti can be used to represent the vertical line and can be easily moved across the graph.)

Example: Use the vertical line test to determine whether or not the following graphs represent a function. Justify your answer.


Not a Function.  Intersects the 


A Function.  Intersects the 

graph at more than one point



graph at one point


Not a Function.   Intersects the 


A Function.  Intersects the graph at graph at more than one point.



only one point

Exercises:
1.
Which of the following represent a function?

	x
	2
	4
	6
	8
	10
	12

	y
	3
	7
	11
	15
	19
	23


a)              b)     y = {(1,2), (2,2), (3,2), (4,2)}


c)
1
6

d)


2
8


3
10


4
12


5
14


e)  

2.
Given (y + 4) = (x – 4)2



a)  Write this function using function notation.


b) Find g(3).


c) Find x if g(x) = 0.

3. 
If f:x → x2 and the domain is {x ( -1 ≤ x ≤ 3}, find the range of f and draw the 

mapping diagram.
Answers: 
1. A function is represented  by a, b, and e.

2a)
(y + 4) = (x – 4)2



b)
g (x) = x2 – 8x + 12


  y + 4 = (x – 4) (x – 4)



 g(3) = (3) 2– 8(3) + 12

y + 4  = x(x – 4) + - 4 (x – 4)



g (3) = - 3


y + 4  = x2– 4x  - 4x + 16



y + 4 = x2– 8x + 16

      y + 4 – 4 = x2– 8x + 16 – 4


      y = x2– 8x + 12


g (x) = x2– 8x + 12

c) g (x) = x2– 8x + 12

g(x) = 0

0 = x2– 8x + 12

0 = (x-6) (x-2)



Test:
(-6) · (-2) = 12

(-6) + (-2) = -8


then




or

      x – 6 = 0




x – 2 = 0


x – 6 + 6 = 0 + 6


      x – 2 + 2 = 0 + 2



x = 6




      x = 2

3. 
x





f





f(x)





f(x)





f(a)








x





a





f





Gerry


Keith


Frank


Steve





15





16





17





Domain = {Gerry, Keith, Frank, Steve}


Range = {15, 16, 17}





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





Number of bars sold





Time (weeks)





Thomas





Brenda





Donna





Number of bars sold





Time (weeks)





x





y





x





y





y





x





x





y





x





y





y





x





f





The range is {0, 1, 4, 9}





9


4


1


0





3


2


1


0


-1
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