MATH 126 A/B — 17 Ochbe 2025

I—y\'krnol J&ﬂk.’\l;m\" An ia(fAHelf lonj PO')'AOW‘AI IS (alled a Pouer Seriés.

Fol‘ha")l: A series that has the form
k" = Cot Cix + G +CX +

A=o

\Jku& Co, Ci, C2)--- are COA,S','nA‘I',S IS c‘”&J a PDUCF series.

I
EX&MP\C Z(?‘) = .1."'—"’2({," 2%' = |- = Z.?x for ’27('."'-'-

nso —2_(}(( 2

REMEMRER: The ratic +est helps you find  the values of
X that allow a pouer series 4 convrve.

T his jiues you an interval - of . valves (a,.,ld be only
a  sigle valne or all real numbers).

T'\e, radivs . of -Hn‘s id'er\ml Is Me. radivs o'F Converdence.

Example: ixq Lonverges if -lex<l.  radivs of convergence: 1

neo
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Power Series

1. Warm-up:
(a) What numerical values of z will make the series Z x™ gonverge? < Would it be easier
o =0 for you if we used the
Z xn =1 + x + 'Xl + '><3"' — letter r instead of the
n=o Converges i |’xl<i or -1<x<Ll. letter =7
(b) For the values of z you found in (a), what is the actual sum of the series? < Hopefully There
hould be an z in your
T N __L - 1 anwer, :inace the syL?m
he sum s 1-r - 1-x depends on what z is.
€T n
(¢c) What numerical values of  will make the serigs Z (§> converge?
n=0
Conuuse.s W J")E(',<i or IXI<Z or —-2<x<2
(d) For the values of z you found in (c), what is the actual sum of the series?
) a __t 2
The Sum s 1-r l‘%‘_— = 5=
2. Chloe: My personal favorite series is:
1+ 22 + 42% + 82° + 162" + 322° + - -
Can you help me write this in summation notation, please?
Group task: Help Chloe out. 2 n
2. (2+)
n=o
Simon: Your series converges to .
1—2x
Chloe: Thanks, Simon, but I think you forgot one detail.
Group chat: What values of x allow Chloe’s series to converge? Is the sum really
7
1—22 12"’(1 or ,’K,<’$__ or %<p<<£—_
3. Find the sum of this series (in terms of z): 1 -2+ 2?2 — a3+ 2t —2°+... = S
Which values of x allow this series to converge? L-(-x) Lex

Series Convesges i ,‘><,<1_ or |x[<1

4. Can you figure out what this series converges to and which values of x allow the
series to converge? 1

I+ +at 2+ 28+ 204 ... = .
1-x

Series Converges i {xlt <1 oor l’Xl <1

or 'x?‘< 1
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5. Let’s try the problem backwards now!

(a) Come up with a power series that converges to

Conver:‘eace, Interval

3 Ceater: O
—3x
Try o geometric seres with a=1, r=3x: ¢
—DOWAARAAAND—
o0 =1 (o] <
L = Z(3x)n fr ,3x‘< 1 or |9<|<—3‘— 2 \.._\,.Js |
1'3)( Nse radius - }.
(b) Come up with a power series that converges to 5
-
a:L, r= )(3 (,eld-:‘.O
1 2 n 2 ., e—parrArrtr—0>
1_9(3 = é(‘)(3) = hz:;XS 'Fbr Ix“l(l or ’Xl<1 -1 o ]
radivs: 1
(c) Come up with a power series that converges to < Use algebra to
{ 4+ make this look like
1.1 ] Se a=7qyg 7% Getting the “1”
Ty - v ’ 1 R iL(_x ) x in place is the MOST
(q +?<)1|; 1+ 2:'_ r= "_3;_ Y+x o [ T) fie J‘q‘l <1 |mp(of‘r‘tf&t'|:)aort.
.TQ - I'Xl < - © odivs=4 1
(d) Come up with a power series that converges to < Factor out z2.
a= x' r=x Center = O
x* o o :
2 —tFt———
= 2 oc"('x") =5 x4 Ix|< 1 -1 o !
1 - X Ne n=o

d 1
radivs =
6. For what numerical values of z does each series converge? What is the radius of
convergence for series? here, x is fixed
i Rato Test ond 200
We only did o " . X Q Irteal of conwgove: ~00 ¢y c a0
(o.\ " class, (a) Z m a.:—;\'i— l;':/\“ Al - I"M X . | = lim x [ _ O < 1 < Cool fact: 0! = 1.
but (b) ard n=0 an naes | (nelyt per naso | N+| o
(&) are ﬂwd n+| Cender:
Q,XAMNLS; ‘h"’\' This  series Converg es for _aL’ abies of X radivs: 60
ne| X
00 0 (pefYt 2t 0 # «x=0
lim il I _ L . -
(b) Zn!xn an="! x" nace | An noool gl % hl::o (v l]x( DNE (s2) F x #0 Interval of m“’\‘]c&cf
n=0
. =0
This  series  converges only i x=0. Conter: O x
6 radivs: O
00 x
" x" a XM n2Y n-x x|
© Y2 e B s e [ 2 = .l
n—0 n2r "Tn2 n20o | Gn h-3s ("")2;* x 200 (n*l)- 2 2
B}' He ratio "'&S"', this series ooweraes N l;_‘< 1/ S0 -Qex<2.
Interval of ccavcraenu’ (,c.&f: o
2ex<2 27T Y adies=2

7. Experiment! Go back to #6(a) and plug in x = 1. Pull
and add up a TON of the terms. Discuss.

Tp)/ -Hds ’Fbr your&e(‘P.(

out a calculator/laptop
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