
Telescopic Series
and the Basic

Properties of Infinite
Series



④ So far we talked abou Geometric Series

( ZI
,

a rn
→ converges if I rKI its sun In
→ diverges ato and Irl> A )

⑦ Harmonic Series : ⇐ ht diverges .

Harmonic numbers : Hn
= II. ¥ ,

we proved

time IN Ham > ME . {Imam.EE?YIusis unbounded .

④ Telescopic Series (This is more
like a method

tuneful in many problems
.)



Telescoping DJs- la-
co lapse to

Now I will use this telescoping idea
to

prove that Fz
,

ya converges .

If × >either ¥*= ¥. - tf ti)
(you might

have seen this in Math 125 as a
method

to find indefinite integrals .
Cpartial fractions3)

let k> I . ftp..ae#hET-- IF
- Tr



Let n > I and calculate yoga. takes

Sn = It fat#t . - - tfnpzt Ink
⇐ f- t.tt Is t

' - - tenant,t¥n
⇒ htt-EE -EY

-⇒
Telescoping

= Ith - ha s 2 Tn>1
We proved that



TntIN SE Este t 2

Clearly { Smhis an increasing sequence
since Sn + a - Su = ¥, is 0 .

By MCT the teguena {Sub converges

Thus the series E ¥ Converges

TW¥k
be n
-

to prove
thatII.¥.. I what is the turn of

converges
this series ?



Euler named finding the fun of this

series¥3asel problem

→EE
.
¥*⇐*¥ taggingEstee.

a proof that
YOU can underdog,please google Baselproblem.¥¥E¥#④VERGES



In general we might want to
know

for which p c- R the series
-

.

Z Lhp CONVERGES
n = n

So far we know p=1 Diverges

p=2 Converges .

p axis

• diverges some of this can
be explained

• converges by the fact that Lnp isdefying



-
- '

⇒ E.
, ÷
This property of an infinite

series is

called the DIVERGENCE TEST

Theory Let Ian
be an infinite

series ..
If II. an converges, thou

Ligny an= O .



The contrapositive of the preceding implication
is
"

more
" useful :

If the sequence { any
does not converge

to 0
,
then the series Zan diverges.

Proof . Assume Ian converges.
Set fire IN Sn = Eggs . Since
Ian converges, fi¥n§n= L for

some GIR .

We can prove as an
exercise that



nliSf@S.n- s=L .
Recall

tfnE IN Sn - Sh-5- an

Use the algebra of limits to
calculate

kinsman = him (
Su -su . .) =L -6=0

hosta

(I should prove this
with e - Nce) from

the definition ! ) •
Exercise 3.24 Cd) I 91+77

h= I



This might be a Geometric Series !
How do I died that

arm
,

arn
,

. . .

next

ht ,

Then ions
constant or

¥ . ÷i÷ , n÷. .

- .
Fm

¥ Kthis is r . since Est
.

this w
=

series converges ) friuplify


