MATH 126 — 8 October 2025

LAST TimME: An ]!\‘Finil'& series. looks like

a| + 0(,_+ a_g -+ --- g ia'\

Ns(
To find Hhe actual sum, we need the Sequence of pa«-h‘al Sums

Sa = A, +a, +--- + Qy.

©0
n&n/ lim S, e{uals S\0a.
n=y

N> 02

A 3eome+m‘c series is ‘a series in which every term s the
SAMC M\AI{"P'C D'F He Ppev;ous "'e.fM.

A 3€°M¢f"-'<- series looks like +his:

o0
Rtor +art+ari+- = S ar
n=o

= initial term = common ratio

THEOREM'- Geomel'r-'c. series ;00\"" Converqes o and oal/ f

lrl :_]_,/-’e‘(uiva(enﬂ/, -1<r <1

That -is: T |rl<d, then %0"" =—£—;_
T Irl 21, then g,ar" ol:\/erjes,

DIVERGENCE TEST: If !\Fyﬂa.\*o, then S\as must diverqe.
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Geometric Series, Convergence, and Divergence

1. Here is a geometric series: a+ar+ar*+ar’+ - = E ar”
Consider a partial sum of this series:

W =a+ar+ ar’ —|—ar + -+ ar”

(a) What is 7 - s,? / / \/ MuH-FPfy by r

y n+l
“ Sy = ar+ar sar+ arte. 4 ar

(b) You might notice that s,, and r-s,, are VERY similar. What happens when you
subtract them?
nt|

Sp— T 8, = O — Qr

(c) Use the above to solve for s,.

nel <) Look, you found a
Sh<i—r) == a—ar formula for s,.
WOW!
‘Hl a—ar™ < =a 1 — el
en: S“ = 1_ ~ n— 1.—(\

(d) In order for the geometric series to converge, you need lim,, ., S, to be a number

(not infinity or oscillating). Try a few specific values for r. For what values of

r does the limit exist? < Try positive,

negative, big, small,
. . l—r"“ etc.
A>00
Irl<t
. . . ' - Db —>
\A/Lhc,ln s the case ¥ and only ¥4 1<r <L S e

(e) If r is such that the geometric series converges, what does it converge TO?

I-F lr(<{]_/ Hen Zar = |m s, = a

n» 00 i—'f‘

2. Determine if the series converges or diverges. If the series converges, find the value
that it converges to.

M initial term
= /—2\" Qa 1 1 3 2 -2\°
a —-— ] = = = = = _ = - =| = < Hint: Identify a
( ) ;(3) l_f\ 1"(_';_) _i_ S5 r= 2 a_(3j -/L and r. ’
= 1\" Qa .1_ "Ef' | ! Yy
b 4( =) = = = —7= - - - =\ = —
(); (3) 1-v 1-3 % Z =3 ““q(35 3
s en-i—l
(c) on = % > /L So  this series
n=1

d l'\/erje,s
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3. Write an example of a geometric series that converges to 5.
example different from everyone else at your table.

4. Which of the following series diverge? How do you know?

S(-2)"=1-2+4-8+]6-32 +-
n=0
dn=1+2+3+4«5r&c
n=1
“n+1 3 Y 5 ( 7 2
2_; n 2 3'YTsretETT
.onsd 1 Oon-l—l__z_ 3 4 5 6.7,
v&—lb,:o Sv\:j Zl 3n - 3"'?4"1 'f'—)—z"fls_*T—Z—-{—
kaesa +erms
tlis series is

(ﬂeor-efv-l series with v‘=-2)

RC{earl)f His sum Srous lqnser

See if you can write an < The SUM of your
series should be 5.

< Think about what
happens to the partial
sums as you add more
and more terms.

Han any number ydu Like!

;AA:V;&‘UOH/ afaproaoL ——i{, se in the lu:\J run
{ | {

. ] .
‘Ik'o, 'i-f-—j "3 -rg - , \JLFO"\ J'JUJGS

5. Erez: I really like this series, but I don’t know if it converges.

111 1 1 1 1 1 1 1 1 1

1 1 1 1

I+ o+ -+ -d-Fototot—t—F—F—+—F—F—F—+—F

2 4 4 8 8 8 8 16 16 16 16 16

Group Chat: Help Erez out. Does the series converge?

16

16 16 32

s Hint: Do not find
all the partial sums.

Focus on s1, s2, s4,
S8, S16, €etc.

Ava: Since you figured out Erez’s series, can you tell me whether my series converges

or diverges?

111 1 1 1 1 1 1 1 1 1

2 3 4 5 6 7 8 9 10 11 12 13

Ava’s question?

11 1 1
Ito gt totototototo oottt o

15 16

Group chat: How can you apply what you learned about Erez’s series to answer
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