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Thursday, January 16
In foot

,

· Suggested Problems # posted today = inf So : <(a) converges]
· Group Work2 in closs on Tuesday
- Prof. Let's define

FROM TUESDAY : (t) - inf SoeIR: Clo+it converges]
*there1. Lone] We claim C is constant

Let als] =Gann's be o Dirichlet seriesa Take c 5
,

It
,
).

slope

Suppose that the series converges of stso.

Then
,
for ony Ho , the series converges There's someth o %

such that ot its to
uniformly in the sector is in the Hester,oSo [Se : 065

,

IttolsHred)
, thus by The!I ,

Consequence : a loo its) converses,

· als) has on suisseof convergence: Consequently - GH2) SCt).

· real number o such that als) converges The exact someorgument
shows

whense our diverges when Stil Vettell



1
-

Al- Cs) = Yam
1.3

Therent Suppose als has "bscisso of TheA Nso

convergence o with 50 ·

The
*

forLOC
,

wehom als = SSAGDX
5
dx

.

[AX
*-

Moreover
,

(k) -
limsup outla Thus from
X-x

WE SHOWED On TUESDAY THAT O
N

A
n= 1

s(A)
*

"dy + 0
.

(n
*
2)).

NS

Define 21 = limsup n Toke No-

· Suppose o +E for
some 230 . artoricS**"d

n= 1

Theno<per longe enough particl < coneon

or 1A1 < X
+%2

for logeX - - ve - # + 2 .
Since thisholds

forol so
,
we geti sc)
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· Conversely, let o +E for some there's a Dirichlet series:

30 . We have the identity i a n(s)=
ALN) = - (N)No+SRoXx ·Where does yes) converge absolutely?

(from Theorem 1 : 1 prof
, setting M=O] · only IEDs

where RoLN) = [Annto is OLD)
n>N

one thus h there
↳For real o

,
wher does flat conveye?

O Oc Alternating series test
Alm) 1 .No It Test for Divergence)

No ,

· For complexs, where does yes) converse
?

00 : because 5,L=0 by (b),
which implies lims be the holfplay of convergence is 500 03.

X+0

So PSE for every alo, Weird outcomes

4/s) unverges ditimally for
and so ↑02 ·& SocSIP -
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Heftiou: let als-an. The Note that +) = Can
soofabsolute convergence, on , unveges (by definition on ; by the
of als) is defined to be the

Test for Diregene
,Ion

obscissocomea. . . Hence

Example For1st , 0
,
=0 and-

Exemple: If Xn50 for olln, the 5,500 · na
I en1 .4 : Always5 St . So f the for every 200,

Prof : Since obsolute convergence implies which is enough

convergence , oE
is trival. Y

Ramak: ordered par ( ,00)-avey
let o - c++ E; we

wat to show
satisfylly Ente cont is possible

thatCol converges obsolutely
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· As o
,
or o determined by the L"singularity" means "con't be

"rightmost singularity" of also ? analytically continued there'

No Cmaybe surprisingly) : Prof: Suppose not, so all was
oneolytic continuatic to

· y(s) is onlytic for
so

,
so

EscD : 15-ul<53 . Define
no singularties on 01-08- 2=-

,
W = 2+ 384

.

Then

· We'll prove beto that yls has al) is areatcan ED : 15-wK
a analytic continuation toon entire

function !
Onewice exceptions
Theorem 1.7 /Landau's theorem :

Let
-

21s) = Cons with 50 for ton (butthely mony) new . The

als has a singularity of a s J .
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We have the power series (2)+we
<(2)w

Since w is in the half-plan of -Onew-lo
convergene of ClsI, we can differential

-Cont nwten by tenktimes
:

(w)=Go In particular , the series

trww converse,

but z < Ec , o contradiction.

Everything insight is monnegative
! So X

we can interchange summations
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Motivating examples:
*

Is it lego toto the doubly-
11) Reall 36) = Ens

.

Isthis legt ? Infinite versideof this :

3 =(*) ns) #(l+p+ j2+ =.)
primes p

- Ens =3(c) ?
· [min'sOn all n

m
,
nEIN Both yes

-

assuming absolute convergence

- Nation: given Con) one (bul , define

(2) Notethat
kil by = Exabe-Exabred:

demn dIn
(l +25 +y .. -+ 2100s)(1+35+...+gos) - This is the Dirichlet convolution :
-(1+5+ ...+510) = [n

new c = &X b. .
whoe W =52*35 : oso,besion?
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Theorem 1 .8 Lexercical :
-

let als)-ann's on

B(s)+ Define c=

and set Usi = Ecnns.i
# As and pls) both converse

obsolutely, then so does ufs)
and Uls= als) Bish . 11


