
Limits

A limit defines the value of the range of a function as the ___________ approaches a certain value.
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is read:

"the limit of 3x - 5 as __ approaches __ equals __”.

The point of a limit is that x _________ necessarily have to equal ___ to realize that as ____ approaches ____ the answer will be 1.

	
x
	
f(x) = 3x - 5
	
f(x)

	
1.9
	
f(1.9) = 3(1.9) - 5
	

	
1.99
	
f(1.99) = 3(1.99) - 5
	

	
2.1
	
f(2.1) = 3(2.1) - 5
	

	
2.01
	
f(2.01) = 3(2.01) - 5
	


The above limit is a two sided limit because as x approaches 2 from ______________ the range of the function is going to have an answer of 1.


Formal Definition of a Limit

	We write   
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and say

           
"the limit of f(x) = L, as x approaches a,

              equals L"

If we can make the values of f(x) arbitrarily close to L (as close to L as we like) by taking x to be sufficiently close to a, but not equal to a.


However there are such functions where 
x can equal a.  
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= 2(3)2 - 8

                                     = 10


Such functions with this property, that is,
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are called continuous at a.


Continuous Functions

	(a)
Any polynomial P is continuous at every number; that is,
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(b)
Any rational function 
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, where P and Q are polynomials, is continuous at every number a such that Q(a) does not equal 0: that is,   
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If a function is continuous at a certain point, then its limit can be evaluated by ___________________ at that point.

eg.
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One Sided Limits

We are now going to look at functions which are not continuous at x = a and whose limit does not exist at x = a, but their one sided limits do exist.
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