
Exercises
E18.7 [1KV]Prerequisites:[1K9],[1DJ].Difficulty:*.

Consider the power series

𝑓(𝑥) =
∞
∑
𝑛=0

𝑎𝑛𝑥𝑛 , 𝑔(𝑥) =
∞
∑
𝑚=0

𝑏𝑚𝑥𝑚 ,

with non-zero radius of convergence, respectively 𝑟𝑓 and 𝑟𝑔. Sup-
pose 𝑔(0) = 0 = 𝑏0. Let 𝐼𝑓, 𝐼𝑔 ⊂ ℂ be disks centered in zero with
radii less than 𝑟𝑓 and 𝑟𝑔, respectively: the previous series therefore
define functions 𝑓 ∶ 𝐼𝑓 → ℂ and 𝑔 ∶ 𝐼𝑔 → ℂ. Up to shrinking 𝐼𝑔,
we assume that 𝑔(𝐼𝑔) ⊂ 𝐼𝑓.
Show that the composite function ℎ = 𝑓◦𝑔 ∶ 𝐼𝑔 → ℂ can be ex-
pressed as a power series ℎ(𝑥) = ∑∞

𝑘=0 𝑐𝑘𝑥𝑘 (with radius of con-
vergence at least 𝑟𝑔). Show how coefficients 𝑐𝑘 can be computed
from coefficients 𝑎𝑘, 𝑏𝑘.

Solution 1. [1KW]
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