
To je¸rhma parembol c tou Marcinkiewicz

'Estw T mia apeikìnish apì k�poion grammikì upìqwro D tou q¸rou twn metr simwn
sunart sewn ston (X,M, µ) sto q¸ro twn metr simwn sunart sewn ston (Y,N , ν). H
T lègetai upogrammik  an |T (f + g)| ≤ |T (f)| + |T (g)| kai |T (af)| = a · |T (f)| gia k�je
f, g ∈ D kai a > 0. Upojètoume ìti h T eÐnai upogrammik .

(a) Lème ìti eÐnai isqur� tÔpou (p, q), ìpou 1 ≤ p, q ≤ ∞, an Lp(µ) ⊆ D, h T
apeikonÐzei ton Lp(µ) mèsa ston Lq(ν), kai up�rqei C > 0 ¸ste ‖T (f)‖q ≤ C‖f‖p gia
k�je f ∈ Lp(µ).

(b) Lème ìti eÐnai asjen¸c tÔpou (p, q), ìpou 1 ≤ p ≤ ∞, 1 ≤ q < ∞, an Lp(µ) ⊆ D
kai up�rqei C > 0 ¸ste sup

t>0
tq ν({|T (f)| > t}) ≤ C‖f‖q

p gia k�je f ∈ Lp(µ). Sthn

perÐptwsh q = ∞ sumfwnoÔme ìti h T eÐnai asjen¸c tÔpou (p,∞) an eÐnai isqur� tÔpou
(p,∞).

Je¸rhma (Marcinkiewicz). 'Estw p0, q0, p1, q1 ∈ [1,∞] ¸ste p0 ≤ q0, p1 ≤ q1,
q0 6= q1. 'Estw t ∈ (0, 1) kai èstw ìti oi p, q orÐzontai apì tic
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An T eÐnai mia upogrammik  apeikìnish apì ton Lp1(µ)+Lp2(µ) sto q¸ro twn metr simwn
sunart sewn ston (Y,N , ν), h opoÐa eÐnai asjen¸c tÔpou (p0, q0) kai asjen¸c tÔpou
(p1, q1), tìte h T eÐnai isqur� tÔpou (p, q).

Mia klasik  efarmog  pou ja mporoÔsate na deÐte: h megistik  sun�rthsh H(f) miac
sun�rthshc f ∈ Lp(Rn), 1 < p < ∞, ikanopoieÐ thn ‖H(f)‖p ≤ C p

p−1 ‖f‖p.
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