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Calculus!

Taylor series

March 25th, 2019
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For next lecture

For Wednesday (Mar 27), watch the videos:
• Analytic functions: 14.7, 14.8
• New power series: 14.9, 14.10
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Taylor polynomial of a polynomial

Let 𝑓(𝑥) = 𝑥3

1 Write the 2nd Taylor polynomial 𝑃2 for 𝑓 at 0

2 Write the 3rd Taylor polynomial 𝑃3 for 𝑓 at 0

3 Write the 2nd Taylor polynomial for 𝑓 at 1.

4 Write the 3rd Taylor polynomial for 𝑓 at 1
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Interval of convergence

You have learned the Maclaurin series for the
following functions

𝑓(𝑥) = 𝑒𝑥, 𝑔(𝑥) = sin 𝑥, ℎ(𝑥) = cos 𝑥

Compute the interval of convergence of each of
these three series.
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Taylor series not at 0

Write the Taylor series...
1 for 𝑓(𝑥) = 𝑒𝑥 at 𝑎 = 2
2 for 𝑔(𝑥) = sin 𝑥 at 𝑎 = 𝜋

4
3 for 𝐻(𝑥) = 1

𝑥 at 𝑎 = 3

You can do these problems in two ways:
• Method 1: Compute the first few derivatives,

guess the pattern (and prove it by induction).
• Method 2: Use the substitution 𝑢 = 𝑥 − 𝑎 and

reduce it to an old problem (without
computing any derivative).
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An interesting power series - Homework

Denote by 𝑎𝑛 the 𝑛-th decimal digit of 𝜋.

Define the power series 𝑆(𝑥) =
∞

∑
𝑛=1

𝑎𝑛𝑥𝑛.

Find the radius of convergence and the interval
of convergence of 𝑆.

Hint?
𝜋=3.1415926535897932384626433832795028841971693993751058209749445923078164062862089986280348253421170679

So 𝑎1 = 1, 𝑎2 = 4, 𝑎3 = 1, 𝑎4 = 5 …
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Hint (to be continued)
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Hint (to be continued)
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