
Quiz #15

SOLUTION

1. { 12 points } Find the radius of convergence and the interval of convergence.

∞∑

k=1

(−1)k
(x− 3)k

k2 + 1

ak+1

ak
=

(−1)k+1(x− 3)k+1 · (k2 + 1
)k

((k + 1)2 + 1)k · (−1)k(x− 3)k
=

(−1)(x− 3)(k2 + 1)

k2 + 2k + 2
→ − (x− 3)

Therefore the series is absolutely convergent for |x − 3| < 1 and
divergent for |x − 3| > 1, i.e. the radius of convergence is 1. To
determine the convergence for |x − 3| = 1 we observe that then

|ak| = 1

k2 + 1
and

lim
k→∞

|ak|
k−2 = 1

Thus, the series for |x− 3| = 1 is absolutely convergent together with

the p-series
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k2 for p = 2 > 1 which is convergent. That gives the

interval of convergence 2 ≤ x ≤ 4 ⇔ |x− 3| ≤ 1.


