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In this section and in the next section, we will study several techniques for determining a power series that represents a given function.
Geometric Power Series
Consider the function
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 ; the form of this function closely resembles the sum of a convergent geometric series.

In other words, if you let a =       and r =        , then a power series representation for 
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, centered at 0, is

This series represents
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 only on the interval -1 < x < 1, but
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 is defined on the entire real line, except at x = 1.  To represent f on another interval, we must develop a different power series.
Exercise 1:  Determine the power series centered at x = -5 for
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Exercise 2:  Determine the power series centered at x = 0 for
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Exercise 3:  Determine the power series centered at x = 2 for
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To be used in a later problem, we’ll need to rewrite
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Operations with Power Series
Theorem:  Let 
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.  Then …


1.
f(kx) =




where k is a constant

2.
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where N is a constant
	            3.         
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	The interval of convergence for the sum or difference of two power series is the intersection of the intervals of convergence of each of the two power series.


Exercise 4:  Determine the power series centered at x = 0 for
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The numerator equation is
2x = A(x – 1) + B(x + 1).



x = 1   
[image: image15.wmf]Þ







[image: image16.wmf]Þ



       
[image: image17.wmf]Þ

 B =


x = -1  
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Thus, 
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Now, 
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    and  
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Therefore, 
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Exercise 5:  Determine the power series centered at x = 2 for f(x) = ln(x).

Using the rewritten answer in Exercise 3, 
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 if 0 < x < 4.

Integrate:
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What is

?  Pick any x-value satisfying 0 < x < 4; the center, 2, will be the




easiest to use.
Therefore,  ln(x)  =  ln(2)  + 
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 for any x-value that satisfies
Exercise 6:  Determine the power series centered at x = 0 for g(x) = arctan(x).

Note 1:  Recall from 8.1 that 
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Note 2:  While working through Exercise 4, we saw that 
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  Write h(x) =


   Then 
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Thus, arctan(x) = 
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Therefore, arctan(x) =
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