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|
A class of multilinear multipliers

We consider multiplier forms (studied in [Muscalu-Tao-Thiele’02])
A ) = [ LGRS
§1+8&2+£3=0

with
sup sup dist(¢, BH)om(¢)| < Cy,
la| <N &1+€2+83=0

B: non-degenerate unit vector s.t. 51 + B2 + 3 = 0.
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A class of multilinear multipliers

We consider multiplier forms (studied in [Muscalu-Tao-Thiele’02])
Anlh. . f) 1= | m(E) (€1)a(e2 () d.
§1+8&2+£3=0

with
sup sup dist(¢, BH)om(¢)| < Cy,
|| <N E1+E2+€3=0

B: non-degenerate unit vector s.t. 51 + B2 + 3 = 0.

Example (m(&) = sign (¢ - 8): bilinear Hilbert transform)

BHT (f;, k)(x) = p.v. /R filx — tHh(x + t)(it

Replacing dist(¢, 3) by |¢| gives the Coifman-Meyer multipliers.
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-
Domination by positive sparse forms
Theorem (Culiuc-Di Plinio-O’16)

Let B = (p1,P2,Ps) S.t. 1 < pj < 00,30 W < 2. For any
(fi,h,B) € CgO(R)3 there exists a %—sparse collection S s.t.

sUp |Am(fr, fo, )| <p PSFR(fy, fo. f3) = ZmH
m

les  j=1
where
1 1/p
o= (1 [11P)
i
v
Domination of multilinear singular integrals May 17 2016 4/12




-
Domination by positive sparse forms
Theorem (Culiuc-Di Plinio-O’16)

Let B = (p1,P2,Ps) S.t. 1 < pj < 00,30 W < 2. For any
(fi,h,B) € CgO(R)3 there exists a %—sparse collection S s.t.

sup |Am(fy, fo, f3)| S5 PSFE(f1, o, f3) = ZmH
m

les  j=1

v (3 )

@ Sis an-sparse collection of intervals if VI € S,3E; C | with
|Ej| > |l s.t. {E;: | € S} are pairwise disjoint.
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(fi,h,B) € CgO(R)3 there exists a %—sparse collection S s.t.

sup |Am(fy, fo, f3)| S5 PSFE(f1, o, f3) = ZmH
m

les  j=1

v (3 )

@ Sis an-sparse collection of intervals if VI € S,3E; C | with
|Ej| > |l s.t. {E;: | € S} are pairwise disjoint.

@ Examples of p: (17,27,27), (%Jr, %_,27),---

where
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A very brief history of positive sparse domination

Theorem (Lerner'12,..., Lacey’15, Lerner’15)

Let T be a Calderon-Zygmund (CZ) operator and f € Cg°(R). Then
there is a }-sparse collection S s.t.

| TF(x)| S PSOSF(x) = Y (Mraxi(x), ¥xeR.
leS
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there is a }-sparse collection S s.t.

| TF(x)| S PSOSF(x) = Y (Mraxi(x), ¥xeR.
leS

Theorem (Lerner-Nazarov’'15, Conde-Rey’15)

Let T be a bilinear CZ operator and f;, f> € C3°(R). Then there is a
L -sparse collection S s.t.

I T(f, R)(X)| S PSOS' (F, R)(x) = Y _(A)i1(f)axi(x), Vx €R.
leS
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]
Pointwise domination in our case?

@ Pointwise domination implies the domination by forms (PSFT is the
dual form of PSO™).
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Pointwise domination in our case?

@ Pointwise domination implies the domination by forms (PSFT is the
dual form of PSO™).

@ Suppose | Tim(fr, 2)(X)] < > ics(fi)ip () 1p,xi1(X), then Tp will
inherit certain L'-boundedness.

@ But this is false when inf(p1, p2) < 2 and not expected otherwise.
(No L'-boundedness properties are expected to hold even for the
bilinear Hilbert transform.)

@ The difference in strength between dominating by PSO and by
PSF is only formal.
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Why is domination useful? LP bounds

Corollary (Culiuc-Di Plinio-O’16; originally in Muscalu-Tao-Thiele’02)

The adjoint bilinear operators T, to the forms A, have the mapping

properties
919

T+ L9(R) x L%(R) — L3+ (R)

for all (g1, qz) s.t. 1 <inf(gy, q2) < oo and
1 1 3

< -
G Qe 2 )
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Why is domination useful? Sharp weighted estimates

Corollary (Culiuc-Di Plinio-0’16)
LetG = (g1, Gz, gs) with1 < g; < 00, 37, g]_ =1 and a weight vector
V=(v1, Vo, 3) S.t. Hf:1 \/j1/q’ = 1. Then,

sup (. o )] < in (C(ﬁ, PR ) H 1190,
m q

where inf is taken over open admissible tuples p with p; < qgj and

b

3 A
[V] 5 = sup [ (v "), "%
q ICR ;4
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-
An example of such weights

Corollary (Culiuc-Di Plinio-O’16)

Let g be as above and weights v, vo, u be such that u = H/'; vjqé/ 9

Assume that vZ € Aq,, V5 € Ag,. Then it holds uniformly over m that

Tt L% (1) x L%2(vo) — L% (u).
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An example of such weights

Corollary (Culiuc-Di Plinio-O’16)
Let g be as above and weights v, vo, u be such that u = H/ 1V q3/ 9

Assume that vZ € Aq,, V5 € Aq,. Then it holds uniformly over m that

Tt L% (1) x L%2(vo) — L% (u).

In particular, v2 € A, <= v € Ap.1 N RH,, where
2

! 1 aee) o IO
i s= w0 (57 ) ( [¥00) - Wl = sup iy
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Why is domination useful? Vector-valued estimates

Corollary (Culiuc-Di Plinio-O’16; originally in Benea-Muscalu’15)
Letm = {my} be a sequence of multipliers and

Tm : ({Fiuch, {fok}) = { T (Fik, fok) }-
For the tuple 7 with1 < r; < o, Z}L }] = 1 there holds

q192

Tm : L (R; 07) x L%(R; £2) — Lo+ (R; ()
for all (g1, qz) s.t. 1 <inf(qgq,qz) < 0o and

1

Z; <2, 1. max(1 — 1. —.0).
= min(q;, ;,2) % g
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A few highlights

@ Unlike previous sparse domination results, our argument doesn’t
rely on a priori (e.g. weak L') boundedness properties of the
operators.
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A few highlights

@ Unlike previous sparse domination results, our argument doesn’t
rely on a priori (e.g. weak L') boundedness properties of the
operators.

@ Our domination holds uniformly for the class of multipliers (the
sparse collection doesn’t depend on the operator).

@ The main ingredient of our proof is a stopping time argument that
relies on intrinsic model sums involving wave packets and certain
localized embedding theorems in the framework of outer measure
LP theory developed in [Do-Thiele’15].

@ The localized embedding theorem is derived in [Di Plinio-O’15].

@ It seems that our approach can be applied to obtain similar sparse
domination of other operators such as the variational Carleson
operator and maximal truncations of bilinear singular integrals.
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Thank you for your attention!
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