
SINGULAR INTEGRAL OPERATORS
EXERCISE 5 - 28

.
11 . 2023

Solution . Let S : = [GEDCI2) : OQ3 .

Then
, from the definition of

dyadic cubes it follows that , if we define Qui=[0 ,2),
then ↑//Ear-

=[4k : KeX] . --

#
Fr

Hence
,
we define EQK : = QuQK+

O
Q
+z &k+i Qu

which is such that

lEcal=18x1 - 19mnl = 2
-
2k
- 2- n(+1)

= (1 - 7)a
24

=(1 - )(9m) .

Moreover
, For 1 Ec = 0 for K*J , so I is a 11-)- sparse family.
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Sa
, observing that IFl= (bra)

,
we have

(b) + at s)(b'+ aS)
(h) )(ii) = +2-

(b+a)2 (2 -s)) ![1] 12)

O-(b +a)
2-5 C (b+a)S

=Star (2-s) S

=⑫
↑

where (1) and 221 follows by Minkowski and Holder's inequality (for sums)

respectively.

Finally , we observe that w(. ) is on even function, so Cases 1 and 2
S

allow us to conclude the proof of (i) .
noooooo on one

(ii) A standard computation yields that

IIEsIEcos) = S'G5-Skidx=) x*x = 5
8

s IIFsI/2ws) = S, which proves point (ii) .

-oooooooooo

(iii) Yet re first claim that
~

11HFs/l((ws) = <g-31 (x)

holds
.
This

, together with (i) - (ii) readily implies that , if

1) HEsIlc(s - &[Ws]lEsIi(ws
holds

,
then

~
- 3/2

CS =Gs
E eas

which gives a contradiction for sto if 2+1.
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