
 

Singerintegrel theory

In order to prove L convergence
we will need to use the theory of

Calderon and Zygmund We start

with the Hardy Littlewood Maximal

Function as a toy example

Def Hardy Littlewood Maximal Function
Let F f IR For any EIR

define
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Consider a maximal internet Joe

By induction assume that

Je e is a disjoint subcollection set
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Since In is a finite collection
this process will end

By constructin
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Je

Corollary
Let E IR and let Is be an

open cover of E Then for
any

C C El there exists a disjoint
finite sub collection of intervale Je
c t
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PropI The Hardy Littlewood maximal operator M

satisfies

M is bounded for L IR to weak 21 i e
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To each xtk.FI s t Ix is an open

interval Ix If I text

Since It is compact there is a finite

subcover In Moreover we have the

following claim

Claim Let In be a finite collection
of intervals There exist a subcollection 9 Je
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In higher dimensions we replace 3 withs

and call this the Sr covering lemma

Thus
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We observe that
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Now by Marcinkiewicz interpolation
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Almost Everywhere convergence of
Identities

wTEE.si tsti
nourway

to proving

LP convergence of Fourier Series

First we prove a pointwise

convergence theorem that demonstrates

the utility of the Maximal Function

If Radially Bounded Approximate Identity

Let 3T be an approximate identity
We say that it is radially bounded

if there exists 4 3 0 sit

II 4T

It is even and decreasing

sup 11 4 111 00

Too



Lemma If IT o
is a radially bounded

approximate identity then forany FFL R
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