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Tuesday
,
January 14

- Ideo of profi . Recall
RECALL FROM THURSDAY : &"fxdAimfL3)LAATThree key facts about
Riemann-Stielties integrals: Note that

Axi)-Aki-) : So
, if (12=

⑰ Al-Een
,

#) th an
,
/x:1 Xi]1[=En]

nSX Lone m( < 1). So
N

is only continuous function ,
the

[f(3)(A(xi) -Alxi-)) = lots of Os

&A =[
ifflaenEd

for som 5 ; close to n.

Use continuity--
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# Integration by ports (Theorem A .2): "Un-Stieltjesification"Th A
.
3) :

if g is Rieman integrable,
and

Sf()dg() = f(x)g()(-Saf(x) f is continuously differentiable, the
&

s(flagle)-flag(c) - Jog()df(x) · 9g()df(x) = Sag(fdx
&

Comes from the identity (summation RisRiemann
by ports) : set Yo =c No=d.

Mean Volue
Theorem :

(3) (f(xn)-f(xn-c) &(x-in = flui)(xi -xix)
n=1

= f(x
,)g()

- flag() for se nie [xix, *].

- f(xn.?) (g(in-glInP)
n=

b

partition is 5 ,
souple points Xn
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linletseries : ann,Sek()(b)
Compare to power series

(centre of 20): whoe=bricadditive convolutione
- - E Ojbu

& anz (e) . Dirichtet series : We will showkin

n=X0 · converges in a right holfplane [Rep>R3
· converges

in some dist of radius R (possibly R= -0 or R=3)

(possibly Rso or R = -(
· sometimes converge conditionally

· for 121 <R, converges obsolutely Example
· for 121CR

,
converses "locally uniformly":

converse losity uniformly- analytic
Her example, uniformly for 913

. (ans)(bins)=n's↓ r < R
.)
.

↓ implies that we can differentiate
n= 1

term-by-term (powersevesoe Shoe a =Labra ("multiplitare
convolution")

· coube avolytically continue beyond issuming
↳ [ribn

obsolute joken
[12 < R3

.
convergenc
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↑

Notation : We wate complex voriables as

s = o+ it , Ste; so

o - Rels) and t Funds .
(soctit

- exoph: first quadrant is Es :anot
- example: If X-0, The

(x) = (x) = |xx+ = x41 Consequences :
Y · #fals) converges . then als) converses

TheoremI.
itlos*

Cone) for ills with ost.

Let <(s) - Conn's be o Dirichlet series. · # also diveges, then
als) diveges

fool's with.
Suppose that the series converges of stso.

· als) has on suisseof convergence:
Then

,
for onyHe0 , the series converges

· real number o such that als) converges

uniformly in the sector when ose our diveges when E.

Sa[se : 05.
,

IttolsHre]
· Gossibly**) (on oE , unpredictable)
· als converges locally uniformly on Su3,
hence is always inolytic there.
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·

we can differentiate tem by temi Theorem1 .: Lone]

cils)-flights)Can' be Dirichlet e e

Lo is the some for also sils)) Suppose that the series converges of stso.

ple: the Riemann zeto function.
Then

,
for onyHe0 , the series converges

uniformly in the sector
3(s)= n We know 3) converses

SoSse : Go
,

IttolsHrd)
,

when x>1 our divegs when
XE1 . Thus

871 : JCs) converses for all a)1 Prof : By the change of vorable

* diverges forall <1 . s vo star
(which changes

Also, 3'() =-Closn On 1 Oso) , we can ossume So-O-

Write A =Ea ,
so th

Wit AG) = <20) -Con
=-R, im Alon =a cones

so that R(x) = 0(1) . <-x-x

Here R(x)1 .



1
-

Fr DO, Hence=RMREd
[Ann'sNisdale M

M <nSN ChooseM longe enough that IRC)/ < &

= Sea(x(d) -R(t)) for all =M. The

In
a

byt
Integration by pos: -

Exercise for soS
MnSN

-> RIMMS-RIN'S - ShRHs = 35 wo
,
HSHo]

,

As NEX
, RCNW1 .No goes to 0 ; and Yo ,

PRE ↳ Km)+
-ONed uniformly for so So I
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We want to relate alsann's Proof of (
N N

AG) "Ca &There: Suppose als has obscissoo
convergence o with 50 ·

The
*

forLOC
,

wehom als = - AGDX
*
dx

.

(k)
S -A-o-

Moreover
,

limsup outla
X-x

stationissues· Note thatS
Well wate SdAG)nA

Thursday
,


