MATH 126 A/R — 10 Octoker 2025
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The individual 4erms ac'l' closer and closer o zero,
but the harmonic seres DIVERGES !

INTEGRAL TEST: SUPPose fG) is positie, decreasiag,
Continuous  fuaction and a,\=‘F("\. Thea :

) 00
2 Qa CO’\Ve‘"j és i J: ) dx Cﬂ’\\/ef'jeS

sd 5 an  diverges F J:“f(x) dx diuerde,s .
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This is +he worksheet from last class

3. Write an example of a geometric series that converges to 5. See if you can write an < The SUM of your

example different from everyone else at your table.

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

adds 9 b % adds up +o '(-,:

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

1+1+1+1+1+1+1+1 1+1+1+1+1+1+1+1+1+
2 4 48 8 8 8 \16

etc.

16 16 16 16 16 16 16/ 32

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

i : . Fod | |
TA'S Series S ||)<Q, l+;_+z+.z-f—/-z+.__

Potr‘HGl S\)Ms'-
Seo i+ DIVERGES Szl S21l5 5,2

Sg=12.5, S = 3,

Ava: Since you figured out Erez’s series, can you tell me whether my series converges
or diverges?
/ larder ‘H\an J-f_
1+1_1_1_1_1,1_1_14_1_’_1 1+1+1+1+1+1+1+1 1+
23 4)\b 6 7 819 10 11 12 13 14 15 16, 17
Group chat: How can you apply what you learned about Erez’s series to answer
Ava’s question?

\
I‘ragr J’LH\ 2

Pm—‘Hal Sums  of Avas  cecies are  lorger than  the Parf-‘al SUMS
O'F Erez’ series,
Since Erezs series d:uujes, Ava's  series wust also DNERGE !

/’_

series should be 5.

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

s Hint: Do not find
all the partial sums.
Focus on s1, s2, s4,
S8, S16, €etc.

7/

S 35,

/T‘H’S is 'H\e

HARMONIC
SERIES

2% 1
iy

n=i
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Series of Real Numbers
1. Lana: Hey, Simon! Want to draw with me?
1
Simon: Sure, but I really miss integrals. Can we please go back? I'll draw f(z) = —.

1

0.5

2 4 6 8
Lana: YAY! This reminds me of when we did improper integrals.

Simon: I'll draw the left and right Riemann sum rectangles to approximate / —dx.
. T

) Y "/:LX Arws of redw\j’es 1 Y ,Y=7l<
i add y b 1 ”
Areas of rectales: S+
n=2
0.5 1
] L oL
=1 ‘ g L .
X SR = [ .
7 2 4 6 8 2 4 6 8

Lana: Now we just have to add up the areas of all of the rectangles!
Simon: Um....I thought I told you I wanted to go back to integrals...

Group Task: Write the left and right rectangle areas as sums that goes on forever. < They are slightly
different!

]m\[\ w dx = IIM [ln |lM [l:\ b) ,Miﬂ |uv| ln ) DIVERGE S

P (+ 29)

(

Simon: We kno

o
1
Lana: I guess that this must mean that the series E — also diverges!
n
n=1

Group chat Why did Lana say this? o |
Since j dx diverges  and 2 >j % ¥, He  senies ZW mist also DIVERGE.
|

n 1
[ee)

Simon: [ think we can use the same reasoning to argue that Z — converges.
n

Amazing! " 21
Group chat: Why does Simon think that Z — converges? “'?,c;fdl.;-.
Smce, Lwltv(x Converges and =t " :' .'{/1_
-,;,—_ <1+ j —adwx, series pust  alse convesl: B
GroupA chat: For which Value( ) of p do you think Z — converges? < Take a wild guess.
—1 | bet you're right!
Com}er@e& * P L. R This 0s called a

Diverje,s i ps1. P-—series
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2z

Is the function f(z) = m continuous as r — 0o0? Ye,g!
2x

Is the function f(x) = ———— (at least eventually) positive as z — 00? e !

( 2 + 4)2

x

2z
Is the function f(xr) = ———— (at least eventually) decreasing as x — oo? <3 IF the answers to
2 2
(22 +4) Yes! (a), (b), and (c) are
all YES, you may
e 2 TRY using the
Does / 2—x dx  converge or diverge? CoNvERGE ! integral test.
1 (27 4)7 N R . 78 a0l
- = [t oy [ o [l = 53
Does " converge or diverge?
(n2 + 4)2 s &
n=1
The inteqral  test Hat i r, 2 gy converges, so does i
e in Ejra S Says Since (x +‘f) X eyt - (_n +q)
: : 1 .

Ifn>1: C— is  bigger/smaller  than o <3 circle one

— 1 = 1
The sum Z is  bigger/smaller than the sum Z —
n n

2
n
=1 +

converges or diverges.

Ava: [ really want to know if Z n
n?+n

Milo: That series totally converges. Look at part (b) above!

[e.e]
1
Group Chat: Why do you think Milo is arguing that Z 5 converges?
—~nc+tn
Milo: You can also figure out the answer to Z this way. <3 Do you see why
n — \/_ this series starts at

n =27
Group chat: What is Milo thinking? Does that series converge or diverge? ?

(e}

1
Ava: But Milo, your method is really picky! It fails to work for Z

nz2—1

1

nZ —
Group Chat: What are Milo and Ava talking about?

Milo: I guess so, but no worries! We know ] ~ —, so0 1t works out OK.
n

1
S
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