
FUNCTIONS, RELATIONS, AND ASSOCIATED TERMINOLOGY 
 

FUNCTIONS AND RELATIONS 
 

 
A relation establishes a correspondence between inputs and outputs (in math language 
called ÒsetsÓ).  A relation is a set of ordered pairs (points), and can be represented by a 
table, a graph, or an equation.  For equations, it establishes the relationship between two 
variables and allows us to determine one variable when given the other.  Some examples of 
relations that are equations are: 

x = y2,  y = x
x+3,  y = ! 2x + 5  

Since the value of y usually depends on x, y is often referred to as the dependent 
variable, while x is called the independent variable. 

The set of possible inputs (x-values) of a relation is called the 
domain, while the set of all possible outputs (y-values) of a relation 
is called the range.  For example, notice that all of the points on the 
graph at right have x-values that are greater than or equal to Ð3.  
The arrows on the graph indicate that the graph will continue to 
expand to the right.  Thus, the entire domain is the set of numbers 
that are greater than or equal to Ð3.  Likewise, since each y-value 
has a corresponding point on the graph, then the range is the set of 
all numbers.  This is also referred to as the set of all real numbers.  
In the future, this course will refer to these as Òall numbers.Ó 

A relation is called a function if there exists no more than one output for each input.  If a 
relation has two or more outputs for a single input value, it is not a function.  For example, 
the relation graphed above is not a function because there are two y-values for each x-value 
greater than Ð3.  Notice that x = 1  corresponds to both y = 2  and y = !2 . 

Functions are often given names, most commonly  Òf,Ó 
Òg,Ó or Òh.Ó  The notation f (x)  represents the output of a 
function, named  Òf Ó when  x  is the input.  It is read Òf  of  
x.Ó  The notation f (2) , read Òf  of  2,Ó represents the 
output of function  f  when x = 2 .  In the example at right, 
f (2) = 10. 

The equations y = 3x + 4 and f (x) = 3x + 4 represent the same 
function.  Notice that this notation is interchangeable; that is, 
y = f (x) . 

 

 
 

f (x) = 3x + 4

x = 2

f (2) = 3(2) + 4 = 10



Example 1 
 

If f (x) = x2 ! 5x + 6,    a.  find f (7) ;  b.  find f (! 10) ; c.  solve f (x) = 0  

 a. f (7) = 72 ! 5 "7 + 6 = 20 

 b. f (!10) = (!10)2
! 5(!10) + 6 = 156 

 c. x2
! 5x + 6 = 0 so factoring yields (x ! 2)(x ! 3) = 0      

    therefore    x = 2!or!x = 3. 
 
 
 
Example 2 
 
Determine the domain and range of each graph below. 
 
 
 
 
 
 
 
 
 
 
Domain:  x-values between Ð2 and 4  
     including the end points; 
     written: !2 " x " 4  
Range:     y-values between Ð4 and 3 
     including the end points; 
     written: ! 4 " y " 3 

 
 
 
 
 
 
 
 
 
Domain:  x-values less than or equal to 3; 
     written: x ! " 3 
 
Range:     y-values greater than or equal to 
     Ð1; written: y ! "1 

 
 
 
Example 3 
 
Using the graphs from example 2 above, determine if each graph is a function. 
 
The left graph is not a function since, for example, x = 0 is paired with two different 
yÐvalues, namely y = 2 and y = Ð2.5. 
 
The right graph is a function because each x–value is paired with at most one y–value. 



Problems  
 
1. If f (x) = ! 2x + 3,  a.  find f (!3)   b.  solve f (x) = 7 . 
 

2. If g(x) = x2 + 4x , a.  find g(! 5)   b.  solve g(x) = 0 . 
 

3. If f (x) = x + 5 ,  a.  find f (20)   b.  solve f (x) = 2 . 
 
 
For each graph below determine the domain and range.  Use words or algebraic symbols to 
describe your answers. 
 
4.    5.    6. 
 
 
 
 
 
 
7.    8.    9. 
 
 
 
 
 
 
 
 
Determine which of the relations below are functions.  Give reasons to support your answers. 
 

10. 

 

 

 

  

11.   
x y 
Ð3 19 
5 19 
19 0 
0 Ð3  

12.       
x 7 Ð2 0 7 4 
y 10 0 10 3 0  

13. 

 
 



INTERCEPTS AND RELATIVE MAXIMUM/MINIMUM 
 
 
The xÐintercept(s) of a relation are the location(s) where the graph crosses the x–axis.  This 
occurs when y = 0.  The yÐintercept(s) of a relation are the location(s) where the graph crosses 
the y–axis, occurring when x = 0. 
 
Over a specific horizontal interval (domain), the relative maximum is the largest y–value and 
the relative minimum is the smallest y–value.  W generally state the point at which these vaules 
occur. 
 
 
 
Example 
 
Given the graph at right, determine the intercepts.  Also 
find the relative maximum and relative minimum over 
the interval !1" x " 5, which is boldly shaded. 
 
The graph crosses the x–axis twice, so there are two  
xÐintercepts: (Ð1, 0) and (3, 0).  The graph crosses the  
y–axis once so the y–intercept is (0, Ð1). 
 
Over the interval ! 1 " x " 5 the largest y–value is  
y = 3 so the relative maximum is 3 and occurs at the 
point (4, 3).  The smallest y–value is y = Ð2 so the 
relative minimum is Ð2 and occurs at the point (1, Ð2). 

 
 
 
 
 
 
 
 
 
 

 
 
Problems 
 
In 14Ð16 determine (estimate if necessary) the xÐintercepts and the y–intercepts.  Also determine 
the relative maximum and relative minimum over the interval ! 4 " x " 0  
 
14.        15.         16. 
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HORIZONTAL AND VERTICAL TRANSFORMATIONS 
 
 
A horizontal transformation of a graph leaves the y–values unchanged and shifts the 
x–values left or right.  Symbolically (x,!y)!! (x + h,!y) .  A vertical transformation of a graph 
leaves the x–values unchanged and shifts the y–values up or down.  Symbolically 
(x,!y)!! (x,!y + k) .  If both vertical and horizontal transformations are combined, then 
(x,!y)!! (x + h,!y + k) . 
 
 
Example 

 
 
 
 
 
 
 
 
 
 
   original   shift horizontally 4 units  shift vertically 3 units 
   (x,!y)        (x,!y) ! (x + 4,!y)      (x,!y)! (x,!y" 3) 
 
 
Problems 
 
Perform the following transformations using the three graphs below 
 
     graph A    graph B      graph C 
 
 
 
 
 
 
 
 
 
 
 
17. Graph A: (x,!y) ! (x + 2,!y)    18. Graph B: (x,!y) ! (x,!y + 2)  

19. Graph C: (x,!y) ! (x " 1,!y)    20. Graph A: (x,!y) ! (x + 2,!y " 1)  
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y 
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Answers 
 

  1. a.  9 b.  Ð2 2. a.  5 b.  0, Ð4 3. a.  5 b.  Ð1 

  4. D: !4 " x " 4  

 R: !4 " y " 4  

5. D:  all x 
 R:  all y 

6. D: ! 2 " x " 4  

 R: ! 4 " y " 2  

  7. D:  all x 
 R: y ! 4  

8. D: 2 ! x ! 4 

 R: ! 3 " y " 2 

9. D: x = Ð2, Ð1, 4 

 R: y = Ð4, Ð1, 1, 2 

10. Not function; for example, x = 0 is paired with y = 4 and y = Ð1. 

11. Is function; each x is paired with at most one y. 

12. Not function; for example, x = 7 is paired with y = 10 and y = 3. 

13. Is function; each x is paired with at most one y. 

14. Intercepts: (Ð6, 0), (0, 3); relative max. of 3 at (0, 3), relative min. of 1 at (Ð4, 1) 

15. Intercepts: (! " 0.6,!0),!(! 4.3,!0),!(0,!5) ; 
 relative max of 5 at (Ð4, 5), and (0, 5), relative min of Ð6 at (Ð2, Ð6) 

16. Intercepts: (Ð4, 0), (1, 0), (3, 0), (0, 2); 
 relative max. of 6 at (2, 6), relative min of 0 at (Ð4, 0) 
 
17.      18. 
 
 
 
 
 
 
 
 
 
 
19.      20. 
 
 
 
 
 
 
 
 
 
 

 


