
 

22 6 20
Last fine
smuttiness and Ferrier Transform

1 Desai t.io D
fHfHcs

s I2kslPrfH
H 11M KRALJ
7 Hst E Cs seYdY

H
Stk 1hL

E
K s Morny

This was used 6 prau elliptic
regulary of homogeneous Fourier

multiplier operators

1 The Laplacian A is homogeneous

at degree 2



fr x flrx

Afr if f

Fourier multiplier by 1312

Htt 3 131 F 3
Careful homogeneous distribution does

not have the same degree of homogening

Clarify for yourself
pv tx is G homogeneous

as lumped distritthi

but
th f xpr E in it

is O homogeneous

2 The Hilbert transform

Hf for prl 1
Hf H fr O homogeneous



FEI HI G isg.cz Fl
in

multiplier

Def A Fourier multiplier operator

fTH mµffC3 is k homogeneous

multiplier
or s homogeneous non inky and elliptic
if

mfs x mle tho

art to for 3 10

Thou elliptic regularity for homogeneous

Fourier multipliers
Lik T be a K homogeneous elliptic
farrier multiplier Then

1 Sobolev case



I
Tt ut Lt

Kees
Ta E H at H

2 Holder case for he
t

Tat Cs u c C Krsloc

3 Tf off ar Tt ftp

Her the multiplier is

m s 3 c 3 I i3
T
1122

elliptic

This is a generalization exercise of
the flu for Laplacian at Hilbert
fraaaf.vn using

Basiclenman PE I Plato



Picks p15S The

H pic D fth E 2 little
implied huts

depend n p
L

used it for PGH pus 4131
Kkk m is k hon gears 4

Hilbert Transform t

Why ever convolm with pv tx

Hf pr E f

HF Cs i syncs Fl3
Last time proud

1 Ff e si

HH.tl csEHfHcstKflh



Hua HTiteitheds b a continuous linear

opahs µ Csny Cs
2 A formula V ftcsni.tt

RHfH

fY Item
3 HH fly NHL by Plachend

H Id
Remarks for lapax ft LP it
is cell dfid and continuous

P x H LYTE BMO

EI KH Halfa t
Relatin if Hilbert transform to the



Cauchy integral

Suppose f hols I I 2 c 612mHz
at Mt D FIH as 2 no

E's I n e't
t

Cauchy integral formula Any such f
satisfies for In 770

ox absolute

f It IT ftp dtcmrenra
x

ii c i
fAt IT tuff dw KutOffin



Tai tf dtt Of TR Tx

fai.IT dt.asi kha
W

ol E ah n

DI for the Car flthoffiti
ok x

define its Cauchy inherits as

FH Eui I It

for te VHP 2 c G j Int o

It recover it if it has a hot
extension h I Zn t to with

a i iii nutIt is



Proposition Cauchy integwl through FT
For ft h or Not OLEH
then its Cauchy infant is

f It eiti ICHI
I.eu Fy x Flirty

E x It en se t 3 FIND
in

i e Fy is fhe inverse Forriw transform

tho e FID

Proof
e
as ds L RUNK

X
tutte 1

gene eilt E
193 ie t if

In ft t Im t a



Relict ti co V
thenar the touchy inhegul is

Fitt I.fi ydt
Iafffj eilt thq fHtdt

Ieit3 IEfitiHd3uajnnt
e HAHAH

It Cit's f 3 d 10

Corollary 1 ff k

a'Horse
es

Gye't Bl



La
ist ltiti.sn
Is f

a
e 431
W
FT of the
Cauchy distribute

Hence
that

y Ff Aiff ft
Poisson integral
Harmonic

extension

3 for ft L n CS the Cauchy integral

is the Poisson integral harmonic exhensia

of ft ittf
a

to VHP
hence Fy ftitatt pantie in IR



as y s

Corollary If f is hab in 12m77s

ad Htt O Fm at then

H Def Inf
Hf Imf Ref

Prn f F when F is the

Cauchy integral of f Therefore

say convergence Fy f ttip
in hi I IftiHf

2

Here f ftiHf

i Hf

on IR

I



H Ref Inf
H Int Rf Dw

Thery of boundary valves of holomorphic f as

Ed vith a question find a hidden

541114 symmetry of the Hilbert

transform

Hinde Milius IL ESL IN
my

ads on VHP

Part II Introduction to 4 DO's
Pseudo differential operators
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Laplacian differential operators
local

Hilbert transform non local

San thing properties related

Large class of operators including differential

operator approx chisel under composition

inversion conjugation

References Shein harmonic analysis
real variable methods
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How does it act in frequency space
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