Section 6 Power Series

Definition: A series of the form Zanx" iscalled apower serieswhere z isavariable
n=0

and the o, 's are constants called the coefficients of the series. We can also define power

seriescentered at & ) a, (z —a)"

n=0

Convergent power series are often used to represent functions.

|Examp|e 1: Representing a function using a power series

Theseries D a" =1+z+a2* +2° +--+ 2"+ = aslongas|zi < 1.

n=0 -

|Examp|e 2: Convergence of Power Series

For what values of x doesthe series Z nlz" converge?
n=0
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|Examp|e 3: Convergence of Power Series

For what values of = does the series >’ (z-3)
n=1 n

converge?

Theorem: For agiven power series Zan (x —a)" there are only three possibilities:
n=0

a) The series convergesonly when z = a.

b) The series convergesfor al z .

c) Thereisapositive number R such that the series convergesif |z —al < R and
divergeswhen |z —al > R.

Definitions: The number Ris called the radius of conver gence and the interval of x
values for which the series convergesis called the interval of conver gence.
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|Examp|e 4: Finding the interval and radius of convergence of power series |

Find the radius of convergence and the interval of convergence for the series Z )

n=0 Vn+1
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|Examp|e 5: Find the interval and radius of convergence of power series

Find the radius of convergence and the interval of convergence for the series " ( 5 'xly)Q
n=0 \ TV +
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Example 6: Find the interval and radius of convergence of power series

Find the radius of convergence and the interval of convergence for the series Z %
n=0 nn
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