
Taylor’s Theorem

Theorem (Taylor’s Theorem)

Suppose that f is analytic in a disk BR(z0) with R > 0. Then the
Taylor series

∞∑
n=0

f (n)(z0)

n!
(z − z0)n

for f about z0 converges to f (z) for all z ∈ BR(z0). Furthermore
the convergence is uniform in any subdisk

Br (z0) = { z ∈ C : |z − z0| ≤ r }

provided 0 < r < R.



Term-by-Term Differentiation

Theorem

Suppose that f is analytic in BR(z0) with Taylor series

f (z) =
∞∑
n=0

an(z − z0)n.

Then the Taylor series for the derivative f ′ in BR(z0) is given by
term-by-term differentiation:

f ′(z) =
∞∑
n=1

nan(z − z0)n−1.



Cauchy Product

Definition

The Cauchy Product of two Taylor series

∞∑
n=0

an(z − z0)n and
∞∑
n=0

bn(z − z0)n

about z0 is given by
∞∑
n=0

cn(z − z0)n

where

cn =
n∑

k=0

akbn−k .



tan(z)

Example (MacLaurin Series for tan z)

Here is

tan(z) = z +
z3
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