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We want to use power series to find solutions to differential equations.

| Definition |

>0
Consider a power series around a point xp, Y. an(x — xp)".
n=0
a. We say that the series converges at a point x if the limit
N
lim an(x — x0)
N—oc0
n=0

exists.

b. We say that the series converges absolutely at a point x if

the limit
N
lim E lan||x — x0|"
N— oo s
exists. o
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The ratio test

One powerful tool that we have to test absolutely convergence of a

power series is the ratio test.

J Theorem ]

Consider a series > b, with b, # 0 for all n. If
n=0
. |bn+1| _
A Tp L

then: .
I. If L < 1 the series converges absolutely.

ii. If L > 1 the series diverges.
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NOTE: The ratio test is inconclusive if L = 1.
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EXAMPLE 1 For which values of x does the power series
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converge absolutely?
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