Math 280: 
11.8 Power Series 
Vanden Eynden
So far we have worked with series with numerical values.  In this section we will work with series that have a variable involved.  
Example1:  
[image: image1.wmf]0

n

n

x

¥

=

å

= 
[image: image2.wmf]23

1.......

n

xxxx

++++++

 
Example2: 
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These are both called power series or an infinite polynomial.

Almost all functions with infinitely many derivatives can be represented by a power series.  Examples are 
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, trig functions, etc.

We will actually find power series for these individual functions in sections to come.  In fact, many of these series are used when your calculators were programmed to evaluate those other functions. 

Definition:  
A power series is a series of the form: 
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or more generally, a power series centered at a or a power series about a is of the form:
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where x is a variable and   
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 are real numbers.  
The number a is called the center, while the 
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 are the coefficients.


For each fixed value of x, 
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 is a series of coefficients that either converges or diverges.

For what values of x does the following series converge?  Diverge?
Example1:  
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Testing power series for convergence:  We will be using the ratio or root test to assess convergence.
For what values of x are the following series convergent?    Use the ratio test.
1.  
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2.  
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3.
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4.  
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Theorem 3:  For a given power series 
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 there are only three possibilities:

a.  The series converges only when x = a
b.  The series converges for all x
c.  There is a positive number R such that the series converges if 
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 and diverges if  
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We call R the radius of convergence.  The interval of convergence, I,  of a power series is the interval of all x for which the series converges.  It’s found by converting the inequality into an interval centered at a.
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From Theorem 3 above, the only three possibilities result in:

	
	Radius, R
	Interval of convergence

	a.  The series converges only when x = a
	
	

	b.  The series converges for all x

	
	

	c.  There is a positive number R such that the series converges if 
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Go back to the previous 4 problems and state the radius of convergence and the interval of convergence
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