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1. (a) Let f € CP(S'x 8" x-x 8') = CP(S") for some p > . Show that

[4]
> 1K) < oo

kezn

ik-0
(b) Show that ||Z f(k ) (SUN):/Q converges uniformly to f ( )as L — o0.

k<L

2]
2. (a) Show that closure (in the sup norm) of linear span 3]

(%% ke Z%0=(0,02)} = C(S' x 5.

= f(2m,t), f(s,0) =

t)
27]). You can assume

(b) Show that {f € C([0,2x] x [0,2x] : f(O,
f(s,2m) for all s,t} is dense in L*([0,27] x [0,

C([0,27] x [0,27x]) is dense in L?([0,27] x [0, 27]). 3]

(c) State and prove a theorem connecting || f{|2(jo,2xj2) and > | f ( )2
kez?

when f(k) is the Fourier coefficient of f. 3]

3. Let fo = Xjpo,1) and fin = Xp2-n,G+1)2-7) — X[G+1)2-n,(i+2)2-n) for 0 <
jg<2"—2 n=123,.... If g € L*0,1] is orthogonal to f, and f;,
for all j,n show that g = 0. 3]

4. a) Let f(z) = e *"/2 for x real. Show that f = f. 2]
b) Let a > 0. Let g(x) = e~** for z real calculate . [1]



c) Let g be as in (b). Show that ¢ attains the minimum in Heisenberg

Uncertainity principle. 4]

d) Let ¢ = linspan{e’éﬂ : 0 < j < k}. Show that € = ¢ for

k=0,1,2,.... 3]
5. (a) Let f(x) = 27/2 for

0 <2z <1 and 0 otherwise. Find (My)(0). 1]

b) If g : R — C is a measurable function such that g(z) =0 for x <0

and lim |g(x)| = oo, show that (M,)(u) = oo for all u. 4]
6. Show that 3]

HL'(R) ¢ L'(R).

7. Prove Marcinkiewics theorem viz. let (X,S,u), (Y,T',v) be o-finite
measure spaces. Let F(X,C) = {f : [X,S] — C, f is measurable}.
Let T be a sublinear operator: F(X,C) — F(Y,C) satisfying
(a) If g € L*(X, ), then Tg € L>*(Y,~) and there exists a constant
C such that

1Tglloc < Csllglloo-
(b) Let 1 <p, < o0. If g € LP(X, ) then Tg satisfies

"y - [(Tg) ()l >t} < Cpy [lgllg

for some constant ¢, independent of g.

Then for py < p < oo, there exists a constant C), such that ||Tg||, <

C, lgll, for all g € L7(X, ). 10]

8. Show that L2 (R™) ¢ |J LY(R"). 4]
q>1

9. Let f = xj0,1). Calculate f. Show that (a) f € ) LP(R) [2],

(b) f & L'(R). 2]

10. Let f € Lj (R"). If My € L'(R"), then f = 0. 3]



