
Power series is a series of the form ∑𝑐௡ሺ𝑥 െ 𝑎ሻ௡.
It is called a power series centered at 𝑎.
The interval	of	convergence of this series is the set of all values of 𝑥 such that the series converges.

Example:

Find the interval of convergence of the power series ∑ ௫೙

௡
⎯⎯.

𝑥 ൌ 0 is in the interval of convergence because ∑ ଴೙

௡
⎯⎯ൌ 0 ሺconvergesሻ.

𝑥 ൌ 1 is not in the interval of convergence because ∑ ଵ೙

௡
⎯⎯ൌ ∑ ଵ

௡
⎯ diverges.

𝑥 ൌ െ1 is in the interval of convergence because ∑ ሺିଵሻ೙

௡
⎯⎯⎯⎯ converges.

To find all the values of 𝑥 for which the series converges, we will use the Ratio Test.

Example:
Find the interval of convergence of the power series 

෍
2௡

𝑛 ൅ 1
⎯⎯⎯⎯⎯𝑥௡

෍ሺെ1ሻ௡ሺ𝑥 ൅ 2ሻ௡

෍
𝑥௡

𝑛!
⎯⎯⎯

Suppose lim ቚ௖೙శభ
௖೙
⎯⎯⎯ቚ exists ሺpossibly infinityሻ, then the radius	of	convergence of this series is 𝑅 ൌ

ଵ

୪୧୫ቚ೎೙శభ
೎೙
⎯⎯⎯ ቚ

⎯⎯⎯⎯⎯⎯⎯.
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