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(1) Let n>1 and f(x) = e >"#l. Show that
[[(n+1)/2]
(L + Ry

&) = a(n+1)/2

f
(i) Prove that if f € L'(R") e g € LP(R"), 1 < p <2, then (f *g)(&) = f(£) g(¢)
(i) If f € LP(R™), g € Lp/(R”) with 1/p+1/p) =1, 1 < p < oo, prove that

(2)

f*g € Cxo(R™). What can we say in the case p =1,007
111 S , Wit continuous at the origin an > 0, prove that | € .
iii) If L' (R™ ith i he origi d 0 h LY(R"

(3) Let Br :={z € R" : |z| < R} and xp, a characteristic function of the set Br. Define
Sp: LAR") — LA(R"), fr— (x5,])".
(i) Prove that Sg € B(L?*(R")) and that Skll®2) < 1.
(i) Show that V f € L*(R"), Sgf ol f in L2(R™).
(iii) Deduce that for any f € L?(R"), there is a sequence R, njoo 400 such that
q.t.p. z € R".
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(iv) Prove that for any f € L*(R"),
1 X —~
. —iz.£ 2/mn
— = x)e dr — f, em L°(R").
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(4) (Topology on 8(R™)) Define the map
d:8(R™) x §(R™) — Ry,
x> g-Gariay 12— Ylas
a,ENT 1+ ||¢*1/}”a,ﬂ

a,B 0, Va, ,8 e N”,

(¢,9)
Prove that (§(R"),d) is a complete metric space and for any sequence (¢y,)

and ¢ € §(R™), it holds
d
Finally, show that R
F:8(R") = 8(R"), ¢~ ¢,

is a topological isomorphism.
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