3.5 Continuity and End Behavior

A continuous function is a function in which we could graph the function without picking up our pencil.

Consider the function 
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For what values of x is this function undefined??

Graph the function using your graphing calculator.  

What are the values of f(x) as x approaches   1 and -1??

	x
	f(x)

	-1.01
	

	-1.001
	

	-1.0001
	

	-1
	

	-.9999
	

	-.999
	

	-.99
	

	x
	f(x)

	.99
	

	.999
	

	.9999
	

	1
	

	1.0001
	

	1.001
	

	1.01
	


This is called infinite discontinuity.

Infinite discontinuity is when the graph approaches a value (c), the graph approaches 
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Consider the function  
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For what values of x is f(x) undefined?  

What will this graph look like?

Graph this function using your calculator.  

 Does this appear to be a continuous function?

Now simplify 
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Is graphing f(x) = (x+2) the same as graphing     
[image: image6.wmf]     ??

Using the table feature, what is the value of f(2)?

What values approach 2?

	x
	f(x)

	1.9
	

	1.99
	

	1.999
	

	2
	

	2.0001
	

	2.001
	

	2.01
	


When there is a value in the domain for which the function is undefined, but the graph approaches the same point from the left and the right, this is called point discontinuity.  

Excluding portions of the domain:

Consider 
[image: image7.wmf] when -3 < x < 2

To graph on calculator 
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Logically, why does this work?

Now try 
[image: image9.wmf] when x < -3 or x > 2

To graph on calculator 
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This is referred to as gap discontinuity.  A function has gap discontinuity if there exists some interval of real numbers for which it is not defined.

The book may refer to the gap as taking a “bite” out of the graph.  

Now consider the piecewise function
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Graph this using your graphing calculator.   What occurs at f(0)?

	x
	f(x)

	-.01
	

	-.001
	

	-.0001
	

	0
	

	.0001
	

	.001
	

	.01
	


This is called jump discontinuity.  Jump discontinuity indicates that the graph stops at a given value of the domain and then begins again at a different y value of the domain.  

What makes a graph continuous at a certain point?

Continuity Test;

A function is continuous at x = c if it satisfies the following conditions:

1.  The function is defined at c, or f(c) exists.

2.  The function approaches the same y value on the left and the right sides of x = c

3.  The y value that the function approaches from each side is f(c).  

Determine if 
[image: image12.wmf] is continuous at f(-1), f(1),  f(3), f-(3).

What if we want to know what happens as the function gets infinitely large or infinitely small?

Graph

 1.  
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 2.  
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 3.  
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 4.  
[image: image16.wmf]
What happens in each graph as 
[image: image17.wmf] and as 
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We can determine end behavior with only two pieces of information.

1. The highest degree

2. The leading coefficient

What happens when the leading coefficient is positive? Negative?

What happens when the highest degree is odd? Even?

Now determine the intervals in which each graph is increasing and/or decreasing.

1.  
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 2.  
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 3.  
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 4.  
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