	
[image: image1.emf]Linear Relations & Functions

Chapter 6



	
[image: image2.emf]Graphs of Relations

•

Graphs are used to show the relationship 

between two or more things

•

A constant rate of change is shown by a 

straight line

•

How steep the line is indicates the rate of 

change – a steep line = fast rate

•

The rate of change can be an increase or a 

decrease



	
[image: image3.emf]Graphs of Relations

•

This line is  faster than this line

•

While this line is  faster than this 

line



	
[image: image4.emf]Graphs of Relations

•

A horizontal line means there is

•

A curve shows that the rate of change is



	
[image: image5.emf]Relations

•

A Relation is a relationship between two 

quantities, and can be expressed in words, as 

an equation, a table of values, as ordered 

pairs, or as a graph

•

If time is one of the two quantities, it is 

usually graphed on the  (horizontal)

time



	
[image: image6.emf]Relations

•

Can be or 

•

Linear relations are  when graphed

•

Tables of values increase by

+2 +6

+2 +6

•

Exponents on variables are    , eg. 3x - 2y = 7

y = -4x + 6.9

X Y

0 5

2 11

4 17



	
[image: image7.emf]Relations

•

Graphs of non-linear relations are 

•

Non-linear relations have variables with 

exponents that  eg. 

•

Table of values have  that are not 

constant

X Y

0 5

2 7

4 20

+2

+2

+2

+13



	
[image: image8.emf]Discrete vs. Continuous Data

•

Discrete data values are  when 

graphed.  Eg. Set of ordered pairs relating cost 

and number of tickets sold  (intermediate 

values are meaningless)

•

Continuous data is graphed as 

since intermediate values have 

meaning, eg. Distance travelled vs. Time



	
[image: image9.emf]Independent vs Dependent Variables

•

In a relation with two variables, one is the 

independent variable and the other is the 

dependent variable

•

The  variable is graphed on the x-

axis, or the left side of a table of values. Eg. 

Time

•

The  variable is graphed on the y-

axis, and is usually calculated from the 

independent variable, eg. Distance travelled



	
[image: image10.emf]Independent vs. Dependent Variables



	
[image: image11.emf]Examples

What kind is this?

{(2,5), (3, 7), (4, 9), (5, 11)}

Cost

Weight



	
[image: image12.emf]Domain and Range

•

Domain refers to the  , and 

can be expressed in words, eg. All real 

numbers greater than or equal to 5; a number 

line              ; a list {5, 8, 10}, set notation,            

{ x | x > 5, x 

ϵ

R }, or interval notation [5, ∞)

•

Range is the possible values of

5
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•

{(2, 3), (4, 5), (6, 7), (8,15)}

x

y

4 -4

2

-2
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x

y

x

y

3
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0

0

0



	
[image: image16.emf]Functions

•

Functions are a special kind of relation, where 

for each value of x (or  ), 

there is only 1 value of y (or 

•

As an analogy, all functions are relations but 

not all relations are functions, just like all 

german shepherds are dogs but not all dogs 

are german shepherds



	
[image: image17.emf]Functions

•

Both A = {(1, 5), (2, 5), (3, 5)} and B = {(5, 1), 

(5, 2), (5, 3)} are relations, but only A is a 

function since each value of x has only 1 value 

of y associated with it.  In B, x = 5 is associated 

with y = 1, 2, or 3.

•

When graphed, functions pass the 



	
[image: image18.emf]Function Notation

•

A function like y = 3x – 2, can be written in 

function notation as

•

This can be useful when dealing with more 

than one function, since we can use f(x), g(x), 

etc. instead of having to write out each 

equation every time

•

Substituting a value for x in f(x) also indicates 

what value of x you want to solve for, eg. f(5)



	
[image: image19.emf]Example

•

Given f(x) = 3x – 2, find f(0), f(5), and f(-1).
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•

The slope of a line segment refers to high 

steep the line is

•

Slope = m = 



	
[image: image21.emf]Finding Slope

1. (a) From a graph → Use any two points

A(1, 3)

B(3, 6)



	
[image: image22.emf]Finding Slope

1. (b) From a graph → Use any two points

A(1, 3)

B(5, -5)



	
[image: image23.emf]Finding Slope

2. Given 2 points →

Eg. A(0, 5) and B(3, 11)

m = 



	
[image: image24.emf]Slope = Rate of Change

•

The higher the slope, the steeper the line, and 

the closer to zero, the shallower the line

•

The slope represents the rate of change

Eg. If the air temperature is -16

o

C at 5 m, and at 

-55

o

C at 11m, what is the average rate of 

change?

m = y

2

– y

1

=

x

2

– x

1



	
[image: image25.emf]Graphing using Slope

•

If you have one point, and the slope, you can 

use them to quickly graph the line without 

having to use a table of values

Eg. A(1,2) and m = 2/3




_1350128804.ppt


Discrete vs. Continuous Data

		Discrete data values are 			       when graphed.  Eg. Set of ordered pairs relating cost and number of tickets sold  (intermediate values are meaningless)



		Continuous data is graphed as 					since intermediate values have meaning, eg. Distance travelled vs. Time
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Graphs of Relations

		A horizontal line means there is







		A curve shows that the rate of change is
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Graphs of Relations

		Graphs are used to show the relationship between two or more things

		A constant rate of change is shown by a straight line

		How steep the line is indicates the rate of change – a steep line = fast rate

		The rate of change can be an increase or a decrease
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Chapter 6
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Graphs of Relations

		This line is 		    faster than this line







		While this line is 		       faster than this line
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Relations

		Can be	       or 

		Linear relations are 			 when graphed

		Tables of values increase by





  			+2				+6

			+2				+6

		Exponents on variables are    , eg. 3x - 2y = 7



							    y = -4x + 6.9









		X		Y

		0		5

		2		11

		4		17
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Relations

		A Relation is a relationship between two quantities, and can be expressed in words, as an equation, a table of values, as ordered pairs, or as a graph

		If time is one of the two quantities, it is usually graphed on the 		 (horizontal)





			    time
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Relations

		Graphs of non-linear relations are 



		Non-linear relations have variables with exponents that 		       eg. 



		Table of values have 		    that are not constant
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+13

		X		Y

		0		5

		2		7

		4		20
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Functions

		Functions are a special kind of relation, where for each value of x (or 				), there is only 1 value of y (or 



		As an analogy, all functions are relations but not all relations are functions, just like all german shepherds are dogs but not all dogs are german shepherds
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Domain and Range

		Domain refers to the 			      , and can be expressed in words, eg. All real numbers greater than or equal to 5; a number line              ; a list {5, 8, 10}, set notation,             { x | x > 5, x ϵ R }, or interval notation [5, ∞)



 



		Range is the possible values of



5










_1350128798.ppt


Independent vs. Dependent Variables
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Independent vs Dependent Variables

		In a relation with two variables, one is the independent variable and the other is the dependent variable

		The 		      variable is graphed on the x-axis, or the left side of a table of values. Eg. Time

		The 		     variable is graphed on the y-axis, and is usually calculated from the independent variable, eg. Distance travelled
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Examples

What kind is this?

{(2,5), (3, 7), (4, 9), (5, 11)}







Cost

Weight
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Examples

					

x

y

x

y

3








_1350128786.ppt


Examples

		{(2, 3), (4, 5), (6, 7), (8,15)}



		

x

y

4

-4

2

-2
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Number Lines



						

0

0

0
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Slope

		The slope of a line segment refers to high steep the line is







		Slope = m = 	
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Function Notation

		A function like y = 3x – 2, can be written in function notation as

		This can be useful when dealing with more than one function, since we can use f(x), g(x), etc. instead of having to write out each equation every time

		Substituting a value for x in f(x) also indicates what value of x you want to solve for, eg. f(5)
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Functions

		Both A = {(1, 5), (2, 5), (3, 5)} and B = {(5, 1), (5, 2), (5, 3)} are relations, but only A is a function since each value of x has only 1 value of y associated with it.  In B, x = 5 is associated with y = 1, 2, or 3.

		When graphed, functions pass the 
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Example

		Given f(x) = 3x – 2, find f(0), f(5), and f(-1).
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Finding Slope

(b) From a graph → Use any two points



					

A(1, 3)

B(5, -5)








_1350128747.ppt


Finding Slope

(a) From a graph → Use any two points



					

A(1, 3)

B(3, 6)
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Slope = Rate of Change

		The higher the slope, the steeper the line, and the closer to zero, the shallower the line

		The slope represents the rate of change



Eg. If the air temperature is -16oC at 5 m, and at -55oC at 11m, what is the average rate of change?

m = y2 – y1 =

	    x2 – x1	
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Finding Slope

2.	 Given 2 points → 



Eg. A(0, 5) and B(3, 11)



m = 	
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Graphing using Slope

		If you have one point, and the slope, you can use them to quickly graph the line without having to use a table of values



Eg. A(1,2) and m = 2/3

					








