1 Praca domowa III

Termin oddawania: 29.04.2016. U is a bounded, open subset of R? with a smooth boun-
dary.

Zadanie 1. Let u, € H'(U) be such that [ |[Vu,|*dz < C for some constant C' > 0
and all k = 1,2, .... Prove that if Tr(u) = g € L?(9U) then the sequence || g () is
uniformly bounded.

Definition 1.1. Given a > 0, by C%*(X) we denote the (Banach) space of all Holder
continuous functions f defined on X, with the norm given by

[ llo. = [fllecx) + [floas (1.1)
where
[, := sup —'ﬂx)__ f£y>|. (1.2)
evex T =Y
T#Y

Zadanie 2. Let A be a bounded set in C%*([0,1]). Prove that A is a compact set in
C%A([0,1]) for all 0 < 8 < a.

Zadanie 3. Find all functions u € L'(R), satisfying

1 _lyi? _lei?
E/Ru(x—y)e 2 dy:Ee i, (1.3)

Zadanie 4. Take u € C*°(R?) such that supp@t C B(0, AR). Prove that for all 1 < p <
g < oo we have
]| Loray < CrAP ™ 9 ||uf| Lo (ray,

where Cr > 0 is a constant depending only on R. Here B(0, AR) denotes as usual a ball
centered in 0 with radius AR.

Proposition 1.1 (Young’s inequality (AKA the Hint)). Let f € LP(RY) and g € L4(R?)
and%+%:%+1 with 1 < p,q,r < o0o. Then

If * gllr@ay < N fllze@ayllgll Loy
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