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DEFINITIONS A power series about x = 0 is a series of the form
EC”)J” =cotox +oxt 4+ o+ (1)
n=0

A power series about x = a is a series of the form
dalx—al=cqtak—a +tok—a+-+ex—a)+ (2

in which the center ¢ and the coefficients cy, ¢y, ¢y, ..., ¢, ... are constants.
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How to Test a Power Series for Convergence

1. Use the Ratio Test (or Root Test) to find the interval where the series con-
verges absolutely. Ordinarily, this is an open interval

lx—a| <R or a—-—R<x<a+R.

2. If the interval of absolute convergence is finite, test for convergence or diver-
gence at each endpoint, as in Examples 3a and b. Use a Comparison Test, the
Integral Test, or the Alternating Series Test.

3. Ifthe interval of absolute convergenceisa — R < x < a + R, the series di-
verges for |x — a| > R (it does not even converge conditionally) because the
nth term does not approach zero for those values of x.
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THEOREM 19—The Series Multiplication Theorem for Power Series If
A(x) = Ezio a,x" and B(x) = 2210 b,x" converge absolutely for|x| < R, and
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THEOREM 21—The Term-by-Term Differentiation Theorem If Xc,(x — a)” has
radius of convergence R > 0, it defines a function

f(x) = Ecn(x — a)? on the interval a—R<x<a+R.

This function f has derivatives of all orders inside the interval, and we obtain
the derivatives by differentiating the original series term by term:

fr(x) = ;ncn(x - a)n—],

f'(x) = 2 n(n — Deyx — a)" 2,

n=2

and so on. Each of these derived series converges at every point of the interval
a— R<x<a+ R
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