WEIGHTED INEQUALITIES FOR
MULTILINEAR SINGULAR INTEGRALS
SET 1

You can pass the course by completing the exercises and returning your written solutions.

Return written solution of this set of problems directly to Wendolin Damian during lec-

tures, by email or at office B410. Deadline: Monday, April 11.

In the following we are going to consider m+1 numbers p together with 1 < pq,---
oo verifying % = p%—i-' . ‘—F%. We are going to use P= (p1,-..ypm) and W = (wyq, ..

» Pm <
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to denote a vector of indexes verifying the previous condition and weights, respectively.

EXERCISE 1. Prove that if @ € Az, then the weight

m
va = [Tw}™.
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belongs to Ay.

EXERCISE 2. Prove that if every w; € Ay, then

Hint: Find @ = (w1, w2) € A such that w;, j = 1,2 are not locally integrable.

EXERCISE 3. Prove that if @ € Az, then

P/
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/

1-p/
where 0; = w; " and [] 4. denotes the Fujii-Wilson A, constant.
Hint: Use the proof of Proposition 5.3 in the lecture notes.

EXERCISE 4. Prove that Theorem 6.1. is sharp.
Hint: Let 0 < € < 1 and use the following weights and functions

wi(x) = |z|1=2) @1

fil@) = e (@), i=1,...m.

EXERCISE 5. Let Ap s be a multilinear sparse operator and assume that p; = ps =

.=pm =m+1and f; € LPi(w;). Prove that

—

[ AD,s(rg) S [W]a, H | fill o (w,)-
=1

Hint: Use duality to define the LP(v3) norm.



