M16600 Lecture Notes
Section 11.8: Power Series

B Section 11.8 textbook exercises: # 3, 4, 6, 7, 9, 11, 12, 15 (these will take some time to
do).

DEFINITION OF POWER SERIES. The power series centered at a is a series of the form
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where x is the variable and ¢,’s are constants called the coefficients of the series. Here, a is
a fixed number called the center.

FExample 1: Here are some examples of power series
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The center a = O . The coefficients ¢,, = ki)

Note: A power series is a function in the variable x, where the domain is the set of all values
of x such that the series converges. The outputs are series.

For example, let f(z) = Zx”, e, f(z)= | + o + XQ% )LB-\-'~ Cm -
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FExample 2: For what values of x is the series Z convergent?
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The point of focus for this section is to determine for what values of x a power series is
convergent. Hence, we have the following concepts.

RADIUS OF CONVERGENCE AND INTERVAL OF CONVERGENCE.

In example 2, we get |x — 3| < 1. Geometrically, this implies the distance between z and the
center 3 is less than 1.
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The Radius of Convergence of a power series is the greatest dtance be-
tween x and the center a such that the series is convergent.

If R is the radius of convergence, then the series is convergent for all x such that |z — a| < R,
where a is the center of the power series.

In example 2, we find the interval 2 < x < 4 for which the series is convergent. The interval
2,4) is called the interval of convergence.

Note: To find the interval of convergence, we had to test the endpoints x = 2 and x = 4
separately to determine whether the series is convergent of divergent. This will be the case in
general.

The Interval of Convergence of a power series is the interval that consists of all values of
x for which the series converges.




Fxample 3: Find the radius of convergence and the interval of convergence of the series
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Fxample 4: Find the radius of convergence and the interval of convergence of the series
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FExample 5: Find the radius of convergence and the interval of convergence of the series Z %
'(\‘\‘\ n=0
Cl\n - :l’n ? &“+\ = 'X,
", (00
e\ Nl N
> Bay = 2 oV }\A,/ = L
"0 b a0 — 0 )
" qoy ) Y
b Q| = e Y e L 5 2
WP L B Dy NS® N
‘97\’ Query
allue of 2

B VoXo *e3ty e Qiven 2000 (onRNE fov every \3619119;5

'\'(mg,) i«\*daf\)c& ok Ceﬁ\legQW\CQ_ = C-007 003 Aol 9\: oo






