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- (Riemann Zeta function )

ffz/ = §
,

¥ = I-ztz-ztz-zt.ae .

Where ZE
¢

We will
show that if

Retz ) > 1

then §
,

ntz converges
.

p-root.tt#z--x+iyj§with

✗ = Retz ) > 1
.

We will show the series

converges absolutely given × > 1 .



We have that

defofcomptex-wern-zf-ln-zl-tle-zlogcny.ir:::::::T_- IT < arg ( n ) < IT

=p / e- 2- [lnlnltio] /

¥¥=1éñEii,=/ e-
✗ hlnléiylnlnl /



=/ e- ✗
In " ' / / e- iylnlny
-↳If⊖ElR

=/ e-
✗ " " ' I 1ei°#
at

::*É÷:= e-
HMM

=
elnln
" /
= ñ✗=¥

Thus ,

Én÷1=Én÷
n= , n = ,

which converges since this
is

a P - series with p=X > 1
.



Thus
, §

,

ntz converges absolutely

when Retz > / and so it

converges when
Rett ) > 1 .

☒



tPSeqveneesa[ series
of functions

Def:_ Suppose that
A-≤ 1C

and fn : A→ ¢
for

each n = 1,2 , 3,4 ,
•
• •

[A is a common
domain of fi ,f4f }, . .)

① Let
f- : A→ E.

We say that

( fn)n? ,

convergespointwiseto

font if
for each

ZEA

we know Inigo fnlz
) = f- (Z )

①says:GivenZEAandE7O_|



there exists N > 0 where if

nzNthenlfr.cz/-flz1KEW#endson-andd
② Let f- : A → E. We say

that ( fn )n? ,convergesv-niformb.to/-onA-if for every E > 0

there is an N > 0 where

if n ≥ N , then

/ fnl -21 - f- (z) / < E
for all ZEA .

N depends on E and worksfora✓



③ A series §
,

gnlzl is said

to conuergepointwise_ if the

corresponding partial sums

Skfz ) = £9n(2-1=9,12-11-926
/t.i.to#n--

1

Taking the
place of fn

converge pointwise .

✗

A series
{ 9nA ) is said

to

n= I

converyevnifomy if the
corresponding

partial sums skcz ) =
£9m (Z )

n= I

converge uniformly .



PkT0RE0Ffn-sfpointwise@intherealnumbersfri.R
→ R, f : IR→

IR
,
A = IR

Fix ZEIR and E > 0
.

There will exist
N > 0 where if n ≥

N

then you get
a picture like this

:

f-

¥:¥÷÷[_¥



Picture for uniform convergence

inlR@fno.R
→ IR

,
f- : IR→ IR

,
A = IR

Fix E > 0 .

There will exist
N > 0 where

if

n ≥ N , then you
get this picture

¥



E Let fn / 2-1=21 , n ≥ 1

sequence :

=L
,
-22
,
Z
}

,
Z
"

,

-2s
,

•
• •

f-
, ,
fz , f- 3 , fy , fs ,

• • ◦

Let A =D (
0 ; 1) .

[DCz.ir/--Sz#-zr)Zo--centerr--radiI
Define f : A

→ ¢

as f- (z ) = 0

"ra"
⇐ A. <

Then
,
fn→ f-

Pointwise on A .



MBB ?8&%µʳ¥←Rie①
-8¥
Let ZEA .

Then
,
12-1<1 .

So
,

limfnlz) = hi;gZⁿ=O=fG)
mix ]
/ im / 2-4=1 im 12-1

"

=p
0

↳ ✗
" ✗ uws/46sI]By thm in class thisimpliesnymj-d-F.ve#nieYtETeg!qo?

☒



E Let fnfz ) E- i n ≥ 1

sequence is :

Z
, É s ¥ ) %-) •

• ◦

Let A- =D ( Oi 11 ci
Let f-G- 1=0 tz

c- A ↓
a-aiifn-zf-n.in?.-IAIproof:-Let E > 0 .

Set N > § .

If n ≥N
and Z EA ,

then

/ fnlz) - f- (z ) /
= /¥ - O /

= /¥ /

tn < e.

☒


