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HWITOPIC-series-LDEI.Letn.bean integer .

Consider the
infinite series
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where each an is
a
complex number
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From this series we
create a sequence

( Sh)k? ,
of partialsvms
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We say that £ an concierges
to the

h=no no

limit 5 , and we write { an -_
S
,

N = no

if 1in Sn = S .

k→x

otherwise , if ( Sk )k? ,
diverges

then we say that
£ an diverges .

A- no

=

E Consider the series

£ (÷ )ⁿ= Iti - & - Éz + + • • •

n = 0

Does this converge

What are the partial sums 8
0
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Back to our example .

Sk= It (E) + (E)4- . . .tl;-)
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Thus ,
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Nok:_ For proofs and future

definitions we will write
our sequences

and series starting at 1

instead of no
.

But the

results will still hold true

iftheystartedatanyno.EE?:..&a?::-ase.iesi-L
complex numbers . If { a ,

converges,yy.ny.ma.w.io#n-x
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proofs ( HW 1)
Suppose an converges to 5 .

Then
,

Litho an

= f tazt . " tan ) - (atazt . . . tan

= ¥:[Sn
- Sn -D

=
lim Sn

- Ini;g Sn - i

n → x M
= S - S

= 0 DENCE.IR#hlhEnm



theorems Let ( bn) ?= , be a

sequence of complex numbers .

Then
,
lim bn=o iff 1in Ibn / = 0 .

n→x
n -70

Proof:

( Suppose 1in bn=0
.

n→x

Let E > 0 .

Since n•bn=0 there exists N > 0

where it n≥N then Ibn-01
< E

.

Ithus , if n≥N , then

/ Ibn / -01=1 / ball -_ Ibn / =/ bn-0 /
< E

So
,
lim Ibn1=0
Mx



(8) Suppose Inigo Ibn 1=0 .

Let E > 0 .

Since 1in Ibn1=0 there exists N > O

n -7

where if n ≥ N then / Ibn / -0 / < E .

Iso if n≥ N then

Ibn-01=1 bn / =/ Ibn /1=116^1-0 /
< E

thus
,
limbn __Onto ☒



ELI ( Geometric Series)

Let ZEE .

Consider the series

£ zn = It 2- + ÉtÉt
. .
.

n = 0

For what Z
does this series

converge
and if it converges,

what

do it converge
to ③

The partial sums
are

5
,
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Sz= It Z

53 = It z
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¥ !



And ,

sk= It 2-1-2-7
. . . + ZK

"

Ergo
,

k
,
if 2- =/

sk={¥¥ , it z -1-1
casSvppose1Z
Since 12-1<1 we know

1in 12-4=1 in 12-1%0
Ktx Ktx

So by our previous theorem



1in sn=f¥É
k→x

= '¥
= ¥z =¥

Case2°_ Suppose 12-1>1
.

Then
,
1in 12-4=1 in lzIk=x
Ktx Ktx

So
,
1in Zk -1-0 .

Ktx

Hence
,
by the divergence

test §
,

Zn

diverges in this case
.



: suppose 12-1=1 .

Then
,
1in 12-4=1 in 12-1%1
Ktx Ktx

So
,
Iim Zk-1-0 .

k→x

Hence by the
divergence test

£ zn diverges in this case .

h = 1

Conclusions 2-
^

converges

iff 12-14 .IfIzK1henÉZⁿ=U
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