
n f (n)(x) f (n)(5π)

0 2 cos x −2

1 −2 sin x 0

2 −2 cos x 2

3 2 sin x 0

4 2 cos x −2
...

...
...

f(x) = 2 cos x =
∞
∑

k =0

f (k)(5π)

k!
(x − 5π)k

= −2 + 2
(x − 5π)2

2!
− 2

(x − 5π)4

4!
+ 2

(x − 5π)6

6!
− · · ·

= 2
∞
∑

n = 0

(−1)n +1 (x − 5π)2n

(2n)!

lim
n→∞

∣

∣

∣

∣

an + 1

an

∣

∣

∣

∣

= lim
n→∞

[

2 |x − 5π|2n +2

(2n + 2)!
·

(2n)!

2 |x − 5π|2n

]

= lim
n→∞

|x − 5π|2

(2n + 2)(2n + 1)
= 0 < 1 for all x, so R = ∞.


