Some theorems on the
restriction of operator
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and discretization.
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Notations:

Consider N x n matrix A as the

operator from R™ to RV,

|4ll = sup_llAzl,y . 1<p.g<oo

Pq)
”i””zg =1

(N) ={1,2,...,N}
vi, 1€ (N) — rowsof A
w;, jE€{n) — columnsof A

If Q C (N), then A(Q) — submatrix
generated by v;, i € €)

(-, ) — scalar product in R”

|zll, = lzllm if zeR"
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If © = {pi(x)}iz, — system

of functions on X, then

S

- Z a;p;i(x)

i=1
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(3
Kolmogorov’s rearrangement problem
(1925 7 — 1930 ?):
= {wi(z)}21 — O.N.5.
Does it exist o € S(0c0) such that

Z i Po(s)(T)

converges almost everywhere it

E al < oo 7



w

Equivalent finite-dimensional

version of this problem:

® = {pi(z)}iz, — O.N.5.

Does it exist ¢ € S(n) such that
for ®, = {@o(i) fiey the operator

S3. has bounded weak 2 — 2 norm?




THEOREM 2. (J. Bourgain, 1989)
For any O.N.S. & = {p;(x)}, with
lpsllpe < M, 1=1,2,...,n, ()

there exists o € S(n) such that

|5, : Iy — L?|| < Cysloglogn.
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