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Calderon-Zygmund decomposition

dyadic decomposition of cubes and R?

H Let f € LL_(R?) and R C R? be a cube. Then for every t € R
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there are countably many disjoint dyadic subcubes {Q;} of R such that
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B Let f € L*(RY) . Then for every t € R there are countably many disjoint dyadic cubes

{Q,} in R? such that
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B (Calderson-Zygmund decomposition) Let f € L'(R") given X > 0 there is a open Q
such that

f < XaeonQF

and

Q=]

k

where the dyadic cubes Q-s are almost disjoint mutually, and
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decomposition into a sum of bounded and unbounded
oscillatory parts with zero-mean

H Let f € L'(R?Y) and a > 0. Then there exists a collection {Q;} of disjoint cubes such
that
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and there exists g € L* N L*®(R"),b; € L*(Q;) such that
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Pick integer N > 0 such that

a
17 < o

. [ 7 We divide R? into Q.

« Consider

S .= {Q € QN1 ﬁ@)/@m > a}
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« Consider
1
S® .= {Q €Qn2QC| Jan1\8sW —/ |f| > a}
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« Continuing

5= {Qeax @ Javn\ st
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If Uppsy S™ = 0 then set b:= 0 and g := f.

Otherwise, we consider the countable collection of cubes

Q=1 s™

m>1

which are all disjoint by construction.

« By construction f =g+ 3;b;.
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o Measurable functions on R"
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- E([0,1]) = E(0, 1), E([—m, 7]) = E(S")
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