Taylor Series

MAT 229, Spring 2021

Week 13

Supporting materials

If you wish to get a different perspective on the notes below, try either of the following textbook
sections.

m Stewart’s Calculus
Section 11.10: Taylor Series

m Boelkins/Austin/Schlicker’s Active Calculus
Section 8.5: Taylor Polynomials and Taylor Series

Functions as power series

Questions
(o) X”
Let k(x) = n§0 T
m What is the domain of this function?
= Whatis k(0)?

m Write out the first 5 terms of k(x), the first 5 terms of k’(x) and the first 5 terms of fk(x) dx. What well
known function is this?

(Video)

Taylor series

Given a function we want to find a power representation for it if possible.

= We need to specify a center of convergence (a MacLaurin series is just a Taylor series centered at
0).

m A good power representation is one for which it converges for more than just the center.

m Building a power series from a known series, like the geometric series, works in some but not all
cases.


http://ceadserv1.nku.edu/longa//classes/mat229/highlights/11.10.pdf
https://scholarworks.gvsu.edu/books/10/
https://nku.zoom.us/rec/share/EJAEl4Dvi0IRpRV4boU8koRsaA4X3D0Yq5GKktotaLJcm6xXtPINBopkavzZmvYA.oAE8xGs95CGtzlzQ
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Questions

Given function f(x), suppose it has a power series representation centered at x = a.
f(x)= EO Ca(x—a)"
What are the values ¢,?
m Write this function with the first 6 terms of the power series written out (n=0, 1, 2, 3, 4, 5).
= What happens when x = a is plugged into this function?
= What happens when x = a is plugged into this function after both sides are differentiated.
= What happens when x = a is plugged into this function after both sides are differentiated twice.
m What happens when x = a is plugged into this function after both sides are differentiated three times.
= What happens when x = a is plugged into this function after both sides are differentiated four times.
m In general, what appears to be true?

(Video)

Definition
If f(x) is differentiable to all orders at x = g, then its Taylor series centered at a is
s L) (x=a)"
n=0 n

From the above, if f(x) has a power series representation centered at g, it must be its Taylor series.

Comment:

= The tangent line (the osculating line) to the graph at x = a is best written -- and best thought of,
perhaps -- as S;. Write that out, and confirm it.
= What would you call S,?

= What would you call Ss, etc.?

Questions

m What is the Taylor series centered at 0 for f(x) = IITX?

= What is f(190)(0)?
= What is f(500(0)?

Questions

m What is the Taylor series centered at 0 for f(x) = In(1 + x)?

= What is f(100(0)?


https://nku.zoom.us/rec/share/AE3LiOarHcKoRWFqGvi5WUAJIeSsG-5fSE2WwP4xaTuQKIIZrlic6BnyOVbvxfst.LcjrqULz6jLSO2j_
https://nku.zoom.us/rec/share/OwGwszvegt2mq1fUKUlj788O1Wohv1BpEaoXzKcjM8hnBIzD2brHEFB0JVLUYy7A.Ym96Jz4V6rc9DwfU

= What is f(500(0)?
m Whatis the Taylor series centered at 0 for x In(1 + x)?

(Video)

Questions

Let f(x) = €.
= What is the Taylor series for f(x) centered at 0?
mr-1= Series[Exp[x], {X, 0, 10}]

= Whatis f("(x)?

= What is f("(0)?
m For which values of x does this series converge?
m Using the above, what is the Taylor series for k(x) = x €* centered at 0?
= What is true about k(" (0)?

(Video)

Questions

Let g(x) = sin(x).
m What is the Taylor series for g(x) centered at 0?

= Whatis g("(x)?

= Whatis g("(0)?
m For which values of x does this series converge?
= Using the above, what is the Taylor series for m(x) = x? sin(x) centered at 0?
= What is true about m("(0)?

(Video)

Questions

Let h(x) = cos(x).
m What is the Taylor series for h(x) centered at 0?
m For which values of x does this series converge?

m Whatis lim,_g %&?
m Using the above, what is the Taylor series centered at 0 for %ﬁ?

(Video)
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https://nku.zoom.us/rec/share/zkkdlXYf5xfKmewo1mLF0F329V2j0aMikpxMILJfJUStzkukw0x0oBasNEesKTdZ.8NHhTqAQxT7tspuw
https://nku.zoom.us/rec/share/2NeY_NkTkxnnzEcJUhtGfTEH1m6k9bFCkIKj7u3yRFf-eusgtflz3Lq82cDmxbRQ.1NxuH8p-FdLuDHXq
https://nku.zoom.us/rec/share/pW1ITXPwt7oB24Ssx5APbT1Ni9Jwj2tKJ-oCCenJuizsZm5j9zJKXPf79ZIq8LM2.AHmNdroyPuJDddPR
https://nku.zoom.us/rec/share/Fe0mH1xRVKWslCRG7QZLCwYIJRJsHBHSHmo5muXUFYV0MIi7UVLw_aA7IdYdUCzN.oFo2Q2_JyS7OWj0h
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Questions
Let h(x) = cos(x).
m What is the Taylor series for h(x) centered at 71/2?

m For which values of x does this series converge?

(Video)

Questions
Let k(x) = cos(x?).
m Using the Taylor series centered at 0 for cos(x), what is the Taylor series centered at 0 for k(x)?

= The derivative k{"(0) is 0 for which values of n?

(Video)

Homework

m |IMath problems on Taylor Series.


https://nku.zoom.us/rec/share/Lezt5hO0yiqua_UQgNZphAJvNiNiiBv50nakipiAdDLy9vcWwyQklzFOAjIzVEGj.Ejp5g_ZssRQktPWF
https://nku.zoom.us/rec/share/c0Xm6kUl9CjQxAu96MrtQH4Ajz4qAecKvfBjXv_bD8UF_rf3MbBQ78BfM1Yz7E2a.9Z53g35kJo_4I6QP

