
Power Series and Ratio Test

7

March 1, 2017

Do Now:

Consider the geometric series

 

1) What is the ratio?

2)  For what values of x does it converge?

3)  When it converges, what is the sum?

4)  What is the rule for sn, the nth partial sum?

HW:  Series Packet Page 77 #13 - 17, 20, 21, 23, 25
         Page 77 #1 - 11 (odd) 
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=sin(x) exactly
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Power series,  however, are more complicated than the series we 
studied in Section 1 because they depend on x. A particular power 
series may converge for some values of x but not for others. The set of 
x-values for which the power series converges is called the interval of 
convergence.

Does a power series converge or diverge?

One nice feature about power series is that the sets of x-values for which 
they converge are fairly simple. They always converge on a (sometimes 
trivial) interval, and the center of the series is always right in the middle of 
that interval. The distance from the center of this interval to either endpoint 
is called the radius of convergence of the series, often denoted R.

POWER SERIES AND CONVERGENCE

We can think of power series as 
"Energizer polynomials":  they 
keep on going and going and going...

Drawing by E. Goldberg
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It turns out that there are only three possible cases that can come up:

Some series involving x that are NOT power series!

IMPORTANT:  The rules about convergence DO NOT work for these series.
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We saw in Section 2 that term-by-term calculus operations produced new 
Taylor polynomials from old ones. This is true of power series as well. We 
can differentiate or integrate a power series, one term at a time. This is a 
very convenient way to create new power series or analyze existing ones. 
One fact that makes this kind of manipulation simple is that term-by-term 
operations do not change the radius of convergence of a series.
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THE RATIO TEST
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