
Series .

G-eonetn.ie series : £÷arn-1 ( or Egan) . ⇐zarn

Theorem : Consider the geometric series n÷rn .

If

Irl L1 ,
then it converges andnEarm=fIf IRIS, I and a to then the series diverges .
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Counter Example
IFboth ¥
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Eixample
o . y z 3J = 0.123434 . . .

Write the repeating decimal

as a ratio of integers .

Soth : 0.1254 = Yz t ?÷oo + 1¥ + [÷ut - i i -

-

- Et Ia
= Eo +⇐ ( 34

+ Foot at " )

= Fox # ("ki - Hood
= + Hope. togs = 12229900



Telescopingsum.sn
= at art ar't arise

. . .

•Bt any
. . .

= ¥7 arm - I

Tsn = art ar 't
=
d- n

z ar
n= y

And Sn- rsn =
.
(arm - ar) - type of telescoping

sum.
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Example
= ← Can - one)

calculate Ig ( cos CIN) - cosCn¥)) n⇒

let an = cos (E) . So
. Nth partial sum

starting from 3 :

sa -- Eg case - asCn÷. ))
-

- Casc ;⇒ -Ha))#E)
- costs . .

-

= cos CE) - core,¥,) .

ccoztff-co.EE,))

SN → ? qq.sn, Sn = asCE) - ling, asLF⇒
= costs ) - coffins. i )
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'

z
- I = -I .
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Example
Tante EC'z +÷.

- can - anti )

sein : = z÷ + ICE. -¥) .

Geometric part : n 213 '

⇐ a÷= E. 2135 . - E. a e.5¥51 .

= 2135.11
- I
3

= Eg . I = Ez



ExampkCcontd
Telescoping sum ¥2 ( anti - anti )
let an =£

,

' anti -- 21¥, = anti -

⇒ IT cant, -¥) - Fa - o - I
'

E.CI +÷. -
= It's -

- E



Divergonatest
° In general , it is very difficult to calculate

a

convergent infinite sum.

o we need criteria for establishing whether an infinite
series converges or diverges .

consider.jo?.z-n.Enz.arnwimwke- , II. n÷n+D

i:÷t÷÷÷::÷a



Divergences
consider a statement :

If (he is Shakespeare) than (he is dead)
p

Q

n is even
n is not odd .

⇐e: If ( he is dead)
then ( he is Shakespeare)

.

P
B

n is not odd n is even.

•ie : If ( he is not
dead) than ( he is not Shakespeare

)
r p

r Q
Original statement is equivalent to its contrapositive
original statement may not be equivalent to its converse.



Divergenatest

Lemma:Iafn→_then÷wnW
#

on -150 San -13L
Contrapositive:

www.Inafylaco.3.ugdoenem.tconveeselooean-z#g
A- m2+2
Z - does not converge because

n-7
2h11

{ n'+2¥3 to .



Harmonic Series .

#→so↳Ianisconvagentehm÷?
converse of this statement is :

A

If an →o then the series Ian is convergent -

n=O

harmonic series
w

z

- I = I
A- L Z na G

Z n n- l

NII

diverges . Converges



Harmonicas
Lets

'

compete the 2
"

partial sum of II £ .

Szo Sza Sza SE Szy . . .

Sy = I

{ = It I
s
,
= I t # +It ty 3 It {+ I = Is + 2-I

÷
2
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in
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So
, San ? I t n - I o -
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{n → A as n → &

o - even
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