
To je¸rhma kurtìthtac tou M. Riesz

'Estw T = (aij) ènac m× n pÐnakac kai èstw

T (x, y) =
m∑

i=1

n∑

j=1

aijxiyj

h digrammik  morf  pou orÐzetai apì autìn. Gia k�je 1 ≤ p, q ≤ ∞, jètoume α = 1
p kai β = 1

q

(sumfwnoÔme ìti 1/∞ = 0). OrÐzoume

M(α, β) = max{|T (x, y)| : ‖x‖p ≤ 1, ‖y‖q′ ≤ 1},

ìpou q′ o suzug c ekjèthc tou q. Parathr ste ìti M(α, β) eÐnai h mikrìterh stajer� gia thn
opoÐa

|T (x, y)| ≤ M(α, β)‖x‖p‖y‖q′

gia k�je x ∈ Rm, y ∈ Rn.

Me autì to sumbolismì, to Je¸rhma Kurtìthtac tou M. Riesz diatup¸netai wc ex c:

Je¸rhma 1 (M. Riesz). H sun�rthsh M(α, β) eÐnai logarijmik� kurt  sto trÐgwno ∆ =
{(α, β) : 0 ≤ β ≤ α ≤ 1}.

Lègontac {logarijmik� kurt } ennooÔme ìti: an (α1, β1) kai (α2, β2) eÐnai dÔo shmeÐa tou ∆,
kai an θ ∈ (0, 1), tìte

M(θα1 + (1− θ)α2, θβ1 + (1− θ)β2) ≤ [M(α1, β1)]θ[M(α2, β2)]1−θ.

Dhlad , h sun�rthsh log M eÐnai kurt  sto ∆.

AntÐstoiqo apotèlesma isqÔei an jewr soume ènan m × n pÐnaka T = (aij) me migadikèc
suntetagmènec. Jètoume

M(α, β) = max{|T (z, w)| : ‖z‖p ≤ 1, ‖w‖q′ ≤ 1},

ìpou ta z, w jewroÔntai t¸ra stouc Cm kai Cn antÐstoiqa.

Je¸rhma 2 (G. Thorin). H sun�rthsh M(α, β) eÐnai logarijmik� kurt  sto tetr�gwno
Q = {(α, β) : 0 ≤ α, β ≤ 1}.

H apìdeixh tou Jewr matoc 1 eÐnai teqnik  all� stoiqei¸dhc. Gia thn apìdeixh tou Jewr ma-
toc 2 ja qreiasteÐ to {L mma twn Tri¸n Eujei¸n} tou Hadamard (apì thn Migadik  An�lush).

Efarmog . H anisìthta Hausdorff–Young: an 1 ≤ p ≤ 2 kai f ∈ Lp(T), tìte T (f) :=
(f̂(n))n∈Z ∈ `p′ kai ‖T (f)‖p′ ≤ ‖f‖p.
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