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6.2 Introduction to Series
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010 Sequences

Consider { " ¥5 Provide a graphical
,

analytical & algebraic representation
" =3

. Also
,

determine if it converges ordivergences
.

[ ANAHTKAD
Domain 1 2  34 5 6 .  • .

Range
} 2 § 22 3 ±s .  • .

[GEOMETRID

3 •

2 •
•

•

z
°

.  .  a  e  o  o  •  o  e

°
1 2  34 5 6 7  80 10 11  12 B 14

EHGEBRHD

lnm,antn±¥jmn±s=O .

[VERBAD

{ nfftn converges at y=I .
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neo series

Let's consider {z÷}F=±
.

Express the sequence .

sequenceoftermsitE.2F.3F.FTe.E.fF.tI8z8Fo.n.27.o.DefinitiotAnmfnitetersisaddingofa1Itermsforagivensequence.KqtaztastAqtastagt.i.tant.i-gann-1fExamp1dUsingconsiderexamp1qexpresstheinfhiteseries.EtEtItEbtEttfEstzFzt.itz2z.t.ienEaF.But.doesitmakesensetodiscussabontthesumofinfinitelymanytermID@atowdoweexpressfinitesumsofsenesldeterminelimitsofseries.2Let.s

find some finite sums :

n 2 2 3 4 5 6  78 . . . 20 . . .

£ ÷ 2 ¥ ¥ 5k¥ EFFETE
. . 1*998. . .

Definition : A partials is adding finite sums
.

Sntaitaztaziagtastaot . . - tan =n⇐,ai
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Looking at the table,
as n approaches a

,
the sum seems to approach 2

.

conclusive If thesequenceof partial sums converge to a value ( 4
,

then the series will converge to that value
.

F# EE tea Yen
.

Basically , if hlgnjsn =L
,

then ⇐g an =L
.

Examples] Determine where the summation converges .

�1� A I{ K( Kt 1)÷⇐±k¥#=±tFt£t£t
" . that .

.

sequence of partial sum : s
, , sz , 53 ,

54
, § , . .

.

sn=÷ , ÷ , 3g
,

s± , . "

, n÷± ,
. .

nlmoosn = hm an÷±±tnlMa ÷ =
1

.

.
: FE Ena = 1

.
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�2� FEE¥±

test . ¥iH¥H⇐±At#¥h.

.t#±⇒5h = 1 -

1*1

him.sn ' ninth ' n÷±=h±sa1 - kn an±€ ;D
noted ETT - Eu is a Heaping series - where the partial sums

eventually have a fixed number of terms after the
elimination

.

[Geometric Series]
Let's consider a sequence where

of
=3 and the common ratio ( r ) = } .

Sequence : 3
,

ZT , Ito
,

354,356
,
¥24

,
...

Partial sum :3
, 'T ,

± ,
26ft

,
1954

,
. . .

ain decimal) 3,375 , 39375,3984375
,

3.99609375
, •..

$
@  e  e  o  a  e  °  °

3- :2 3  45 6 7  89
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conclusive The (geometrid series seems as though it approaches 4

Butthere is no proof !
DIKMMAD How do we develop a

"
closed

"

formula or the equation for
partial sum for geometric series (so we can find the limit) ?

Definition Geometric Series

Given re IR and aoEIR
,

the series

Poza
,

4)
"

= a
,

t a
,

r + a
,

ri a
,

Pt a
,

rtt .  . .

n = 1

is called a geometric series
.

the sum of the series (as always) is the limit of partial sums :

-1£ a
,
an = hlrjnada,

ta
,

rta
,

Rta
,

r3 + . .  + a ,

mayn=
1

We can get the
"

closed
"

formula for the nth partial sum as follows :

proof -1
Sn = a

,
+ a

,
rta

,
Pta

,
At .

.
. a

,

rn
- rsn = - @,

r ta
,

Rta
,

r3 ta
,

rtt . .

?ta
,RD(multiply r & subtract)

Sn - rsn = a
,

- a
,

rn

Sn Kr ) = a
, ( 1- rn)

Sn =

aE÷¥
itr#

•
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So
,

these are the partial sums of a geometric series C if r#)

Sn =£ a

,Y
' '

=

a.CI#en=1

1-- r

tnnjnasn = lnmsa

af±rI=nµna¥airn=attend
if r > L , then diverges

But if  -1 < r< 1
,

thenan-

- r
.

€.oa ,
ant =÷rif lrk £

.

Let recall the previous considered example to prove that it converges
to

:

neaonn

'
=

End.tn#n=E3=3E=0:
Examples] Determine where the £ converges .

09.2¥

Es ¥ ;E# "
= Ity = ¥0 .
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�2� %g#
Fat Fat

"
= Et = ÷± = t.tt#

�3�

Egski
Eot¥¥t⇒= ÷ , =÷=#

ages.s¥

Eos"s¥e¥osk¥iE¥

÷E3¥ . ¥no¥

=¥n⇒¥o .
= It ,

- Fess
= ¥ - ¥ =#
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�5� Eg E

noted index needs to start at 1<=0
.

E⇒÷!eo÷*=FE¥a=fE#⇒= see
e⇒

[Basic Test for Divergence] The Nth Term Test

If the sequence of terms { a dog
,

does not converge to 0
,

then the series Faa , diverges .

Example

}
Convergent or Divergent .

A I�1� {pin
est for Divergence : thin

.
nn÷, Epigram things -

2#0
)

since ftp.nnte.to then ⇐ynn÷s is divergent .
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ze1.snFthimoonEEthima2ntotEnhmnIo.tseoEEshHaisdirrgent.WARNiN60lfhimaan-O.thenwecantcondudewhetherconvergentordivergentD@EtelnjnatE.O-cantcondudeonconvergenceordworgenceFEtE-1ttEtjttET.t

; -1 . . .

the Harmonic Series)

S ,=1 Sz :1t±z Sg=1tItfzt¥ ) > 1+12+5++14

f- it } )
sotlttzt's

.it#tstfttttsts'ttztHtHtts+tsttsttssf- lttztkttd
f- 1+22 )
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go.it#titHtsttttttsHtttott+tzttttattsttols'ttztHtfxtsttsttsttshHbttEtbtttotHt'EHxtfol
f-

lttztltlttz
)

f- 1+4.2 )

532.71+5,2

 561<>1+6,2

So
, . . . Szn >1tI

threat 'nz=km *1t§n=a ; divergent.

SUMMARY for Convergence or Divergence
)

Convergence Divergence
2- Geometric Series : 2. Geometricseries

if 14<1 for ap=a(rP
,

if 14>1§rap=a(r)^ ,

then£an converges
at _¥ then£an diverges .

2.Nthtermtest . 2.Nthtermtest
:

- ifhlmjanto ,thon£an diverges .
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Homework Page 481} 7-10,11-19 ( Radius of Convergence)
page 511 29.30

, 32,34,
38-42 ( Geometric Series & Nth Term

Tests )


