Functions as Power Series

MAT 229, Fall 2021

Week 12

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 11.9: Functions as power series

m Boelkins/Austin/Schlicker’s Active Calculus
Section 8.6: Power series

Review

Questions

m Write out the first four terms of each sequence.

» f(x)=n°§°2(_1)" ples) (Video)
= g(x)= nogo % (Video)
. h(x)=n°§°3(x‘n+°)" (Video)

m Find the center of convergence and radius of convergence for the above power series.

m Find the domains of the functions defined by the above power series.

Functions as power series

Functions related to geometric series.

Questions

o
Consider the power series 2 x".
n=

m For which values of x does this series converge?


http://ceadserv1.nku.edu/longa//classes/mat229/highlights/11.9.pdf
https://scholarworks.gvsu.edu/books/10/
https://nku.zoom.us/rec/share/X0imYDH1yskJn4JwMxbq7fgSsKIkU5G3t1r9JNQU25jLfucXcTUvEALRmWi2gsGv.5XSkA1h5KOgSs0C1
https://nku.zoom.us/rec/share/lv0ZQDz4ie8tJF0eA_hoqr64GU5y2lwhMTdewy9Qa0-KKNXPQnV03rSAykcUz2OK.T4vIHQWeNngdCYp1
https://nku.zoom.us/rec/share/jATwkziB7_RucDSBviAYknQ2GHYopQ3tECYdpZzieUN4eNp3gjUy-UgLMtbcATwk.8tHM5KGd1ZeCWlVs
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= What kind of series is this?
m For the values of x when this series converges, what does it converge to?

(Video)
Questions

Consider the function with power series representation from above ﬁ = on”.

= Replace the x in this series with —x. In this new series for which values of x does the new series
converge? What does it converge to?

= Replace the x in the original series with +x2. What happens?

m Replace the x in the original series with x — 1. What happens?

m Replace the x in the original series with —(x - 1). What happens?

(Video)

Questions

. . . 3
= What is a power series representation for 72— = x> 47
-X 1-x

2
X9
142x°

m What is a power series representation for

Calculus of power series

Differentiation

If f(x)= k:Zoo ck(x — a)¥ has radius of convergence R, then f'(x) = El ck k(x — a)*"! and it has radius of

convergence R. However, you may lose convergence at one or both endpoints of the domain.

Integration

If f(x)= k:ZOO ck(x — a)¥ has radius of convergence R, then ff(x) dx = EO k—cfl- (x - a)*! + C and it has radius

of convergence R. You may gain convergence at one or both endpoints of the domain.

Questions

Let h(x) = —

14x°
m What is a power series representation for this function?
m For which values of x does this power series converge?

m Integrate h(x) and its power series.


https://nku.zoom.us/rec/share/TM3RTr_zjg5IGhree7jB6xnoqlg29K6AbpSyosvhiHrfHbuAPxn9x4yt6cr0qBcn.VEqcDP-puZ5EIKNN
https://nku.zoom.us/rec/share/X6JftSubKCKx8BlRzHm_bhhqr6-NdAM9XcmGgN09xUDw2p66gRkm-rmu66CUNsxN.81sas2LXwqLXsGOP
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m For which values of x does this new power series converge?
(Video)
m Approximate In(1.5) with error less than 0.0001. (Video)

= Find a power series representation for f(x) =x In(1 + x) centered at 0.  (Video)

Questions

Letg(x) = 7.

m What is a power series representation for this function?

For which values of x does this power series converge?

Integrate h(x) and its power series.

For which values of x does this new power series converge?
(Video)
= Approximate tan~1(0.5) with error less than 0.0001. (Video)

Find a power series representation for h(x) = %(ﬁ centered at 0. (Video)

= You can now integrate tan~!(x) in two ways: by parts, or by term-by-term integration. Each has its
advantages.  (Video)

Questions
Letk(q) = 2 o
= What is k(0)?

m What is the domain of this function?

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)

Homework

= |[Math problems on the absolute convergence test.


https://nku.zoom.us/rec/share/xhGF2jFPH-FYiiGQC4IPF4FBESBnHPT1wF-9DFBJm_-d2_jz1Iio5Wd-K5rAugkZ.Ow14WsRV-BfRhEJw
https://nku.zoom.us/rec/share/hngA8EFUmKfnQGtdHcpFl3wc8dDegXDtB656i6ZRsX_KwD0jZJFJ-1dkG5X6yi7S.w3RsDzEgofH01ve4
https://nku.zoom.us/rec/share/Vq4n71mwWSEWjeQmECRenOtq3MuJ8ctg3aQ5u0-zwVnxysO0j0iJDOHC6H9YIpiw.GwCC0XX0eoEEeg_w
https://nku.zoom.us/rec/share/1nB84SXf2NQHJLRB-MwfC3kajU3-36aBswfUEM-uI45yzbh7687l4EfJTvUL8_6g.N_iHBD_FT9ZdxN7q
https://nku.zoom.us/rec/share/lU6vPMxP8dQRgiTbhSp9YARZ67Dh1TfdOc2vSmLlZmsozw0kKhqlTPZ1XXynYztJ.pKnfIyFzuLbUO5oN
https://nku.zoom.us/rec/share/15pdlx9nNRNYxc3rSrSnXl1SuLwKiucfQ0SSYQINQpgXNOY4jvKAW2x7ywMxW3u4.F60I6S8_4vgTqU6A
https://nku.zoom.us/rec/share/bWwE3XKBLbaIdS9IPTgwEO4r9c_I5n-OeKQk27f0x-Ut5vBc3Qb2NUR0sAAcR9xo.nEQQzR5QQ90n4Hot
https://nku.zoom.us/rec/share/EJAEl4Dvi0IRpRV4boU8koRsaA4X3D0Yq5GKktotaLJcm6xXtPINBopkavzZmvYA.oAE8xGs95CGtzlzQ

