Relations and Equations as Relations
A relation is a set of ordered pairs.

Ex:  {(4, 0), (2, -1), (-3, -5)}

Domain and Range
The domain is the set of x-coordinates.

Ex:  {4, 2, -3}
The range is the set of y-coordinates.

Ex:  {0, -1, -5}

The following is a GRAPH

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



X axis
                                                      Y axis

The following is a T                                                           The following is a MAPPING
x                           y                                            Domain                        Range


4                           0


2                         -1


-3                        -5

Which relation is shown by this Mapping?     Domain                      Range

A. {          }
B. {          }
C. {              }Correct
D. {              }
                                                                                           x                                    y
What’s the inverse of a Relation?
Relation                                                   Inverse of a Relation 

{              }          {              }Correct
Rule:  The Relation A is the inverse of Relation B if for every ordered pair (x, y) in Relation A, there is an ordered pair (y, x) in Relation B.
The domain of a relation is the range of its inverse.

The range of a relation is the domain of its inverse.

Solution of an Equation with Two Variables
y = 6x + 8

If x = 2, what is y?

y = 6(2) + 8

y = 12 + 3

y = 15

If x = 2, then y = 15

(2,15)  (Ordered Pair)

y = 5x + 3)

(2,13)

If x = 1/5, what is y?
y = 5(1/5) + 3

y = 1 + 3

y = 4       
{(2,13),(1/5,4)}  - The solution set
y = 5x + 3

Solve y = 5x + 3 if the domain is {2, 1/5, -3}


Domain   Part of the equation
  
Range
    Set of Ordered Pairs










/ Solution Set

x             (5x + 3)                            y                              (x,y)

   
2
5(2) + 3


13


(2, 13)
      1/5
5(1/5) + 3


4


(1/5, 4)

         -3
5(-3) + 3


-12


(-3, -12)

y = 5(-3) + 3                                  The solution set is:
y = -15 + 3                                 {(2,13),(1/5,4),(-3,-12)}
y = -12


                  - 90

80 -

  - 70
60 -

Scenario:  Let’s say that my friend lives in France (whenever I tell him the temperature in San Francisco, he has to convert it into Celsius), therefore, I told him that it was 41F in San Francisco early this morning, but later the temperature rose to 59o Degrees.
Let’s make the temperature in San Francisco the Domain, the Range will be the temperature in Celsius, what’s the Solution Set?

A. {5,15}
B. {(41, 105 4/5), (59, 138 1/5)}
C. {(41, 5), (59, 15)} Solution Set
D. {(5, 41), (15, 59)}



Domain   Part of the equation
  
Range
    Set of Ordered Pairs










/ Solution Set

     f                   5/9(f – 32)                      c                                   
(f,c)

   41

   5/9(41 – 32)

   5


 
(41,5)

   59

   5/9(59 – 32)

  15



(59,15)

Graphing Linear Relations

Linear Relations:  Solve for y = x + 1 for the domain {4, 2,0,-3}

Domain   Part of the equation
  
Range
    Set of Ordered Pairs










/ Solution Set

x                   x + 1                          y                             
(x,y)

   
4
 
4 + 1


   5



(4.5)

      
2
  
2 + 1

    
   3



(2,3)

          0
  
0 + 1
                       1



(0,1)

         -3
   -3 + 1                        -2
                 

(-3, -2)

The Solution Set is:  {(4,5),(2,3),(0,1),(-3,-2)}

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	   
	
	
	
	
	        
	   
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


 x axis
                                                               y axis

Rule:  These points lie on a straight line, (x ordered pair x,y will lie on the same line) the equation is called a Linear Relation or Linear Equation. 
So how can you tell whether a Linear is a Relation or Not? 
Ax + By = C

A, B, and C can be any numbers.

A and B can’t both be zero.

The equation contains no exponents.

The following are some Linear Equations:

y = x + 1

4x + 5y = 12

          x = 17

1/5p + 2q = 30

          x = 3/4y – 19

         a = 2b

The following are some Non-Linear Equations:

x2 + y = 7

       y = 5

    3/x = y

1/x – 5/2y = 0
Let’s graph:

Graph  
2x + 
3y = 6



2x + 
3y = 6




3y = 6 – 2 x




 y = 6-2x/3

Instructions:   
1.  Isolate one of the variables.

2. Find points that lie on the line.

More solutions to Graphing to 2x + 3y = 6:

y = 6 – 2x/3



1.  Isolate one of the variables.






2.  Find points that lied on the line.







The domain is {0,3}







The solution set is {(0.2),(3,0)}


Domain   Part of the equation
  
Range
    Set of Ordered Pairs










/ Solution Set

x                   6 – 2x/3                          y                             
(x,y)

   
0
 
6 – 2(0)/3

        2



(0,2)

          3
  
6 – 2(3)/3                       0



(3,0)


The Domain is:  {0,3}

The Solution Set is:  {(0,2),(3,0)}

Graph 2x + 3y = 6
y = 6 – 2x/3


	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	   
	
	
	
	
	        
	   
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


x axis
                                                               y axis

Which equation does this graph represent?

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	   
	
	
	
	
	        
	   
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	   
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


x axis
                                                               y axis

A. y = 4 

Correct
B. x + y = 4

C. x = 4

D. x – y = 4

*Note:  Identify the points on the line above:  (0,4),(1,4) also you can go overboard and express the following as well (-5,4).  No matter what x is y equals 4.
Not all Linear Relations have a two variables. 

Just remember that equations with Horizontal lines are y equals some line.

Vertical lines are x equals some line.

Slope of Line



4 feet


-1 foot
Slope = 
Rise = vertical change = 
-1
Run
horizontal change
4
       Staircase
What is the slope of the staircase?
  





Slope = Rise (V) or y - axis
 




    Run (H) or x - axis


          


= 6/12


Positive Slope 
= 1/2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Slope = 
Rise = 
[image: image1.wmf]1
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Run
Rule:  Any line that goes up from left to right has a positive slope.

Any line that goes down from left to right has a negative slope.

Rule:  Slopes greater than 1 are steep.
Slopes less than1 are not steep.
Rule:  If the line is 0, the line isn’t steep at all.  It is Horizontal.

A Vertical line has no slope.

5
                                    -5

100
       


Steep Slope                    -2        -100

    2


   




   m   > 1

1/3



Slight Slope



-1/3





1/5                          -1/5





   m   < 1



1/100
                                           -1/100
y


Point 2: (3,6)


 Point 1: (1,2)

x

Coordinate
Slope = 
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Coordinate
Other rules:  
Point-slope form: y – y1 = m(x – x1)


y1 is the y-coordinate of the point.


x1 is the x-coordinate of the point.


m is the slope of the line.


x, y are the coordinates of any point on the line.

(x - 1) y - 2 = y – 2 = 2 (x – 1)                          y – 2 = 2(x – 1)

                            x - 1

(-3, -5)





(2, -1)





(4, 0)





4





2





-3





0





-1





-5





 2





 4





 6





1





3





1





6





3





5











(1,2), (6,4),


(3,6), (5,1)





(1,2), (6,4),


(3,6), (5,1), (3)





(1,2), (6,4), (6,6),


(6,3), (3,1), (5,1)





(1,2), (4,6), (6,6),


(3,6), (1,3), (1,5)





(1,2), (6,4), (6,6),


(6,3), (3,1), (5,1)





(2,1), (4,6), (6,6),


(3,6), (1,3), (1,5)





(1,2), (6,4), (6,6),


(6,3), (3,1), (5,1)





The formula for converting degrees Fahrenheit to degrees Celsius is:





c = 5/9(f – 32)





Domain:  f = 41, 59





(0, 2)





    (3, 0)





12 inches wide (H)





6 inches high (V)





(3,4) Point 2








Point 1 (-3, -2)
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