
Série 4

Znač́ıme
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normu v Lp(Ω), p ∈ [1,∞). Plat́ı Hölderova nerovnost
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Př́ıklad 1 Dokažte, že
‖|u|a‖

p
= ‖u‖a

ap
,

pokud ap ≥ 1.

Př́ıklad 2 Dokažte, že

‖u‖
q
≤ |Ω| 1q − 1

p ‖u‖
p
, p ≥ q ,

a tud́ıž Lp(Ω) →֒ Lq(Ω), má-li Ω konečnou mı́ru.

Př́ıklad 3 Dokažte interpolačńı nerovnost
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.

Př́ıklad 4 Dokažte ,,nerovnost Ladyženské”: je-li u : R
2 → R hladká funkce

s kompaktńım nosičem, pak
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Nápověda:

2 – Hölder na součin uq · 1
3 – Hölder na uαr · u(1−α)r

4 – trikový d̊ukaz:

|u(x, y)|2 =

∫

x

−∞

∂

∂a
|u(a, y)|2 da ≤ 2

∫ +∞

−∞

|u(a, y)||∇u(a, y)| da .

analogicky integraćı dle y, celkem

|u(x, y)|4 ≤ 4

∫ +∞

−∞

|u(a, y)||∇u(a, y)| da

∫ +∞

−∞

|u(x, b)||∇u(x, b)| db

a integrujte dle x, y; Fubini, Hölder (proved’te podrobně!)
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