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Exercise 1 (5 points). (i) Let ¢ € (¢*)* be given by ¢(x) = Y o~ & for all x € (%,
Compute the norm of ¢.

(i1) Let L : 0% — (' be the so called left-shift operator, given by L(xy,z2,23,...) =
(9, 23,...). Show that L is a bounded linear map and compute ||L]||.

Exercise 2 (5 points). Let p € (1,00) and let q be its Holder conjugate, i.e.
Forx € €7 and y € {7 let (z,y) == >}~ x;y;. Prove that
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for every bounded linear operator T : (P — (P.

Exercise 3 (5 points). Let U C H be a closed non-trivial subspace of a Hilbert space H.
For x € H let Px € U be the closest element in U to x (uniquely given by the Projection
Theorem), i.e. ||Px — x| = infyep ||y — x||. Show that P : H — H is a bounded linear
operator with

\P|=1, P*=P, (y,Pr)=(Pyzx)Vr,ycH.

Exercise 4 (5 points). Let K € C([0,1]*) and for 1 < p < oo let

7, 1(0.1) = DO (G0 = [ Ky v e 2(0.1).
Prove:

. 1
(i) T3]l < supyepo ) Jo 1K (2, y)] da.
(@) T2l < Iz o)

1
(i1d) | Tooll < $UPLepo Jy (2, y)] dy.


http://www.math.lmu.de/~fraas/

Exercise 5 (5 points). Let (cjx)jren C C be such that a == supyey D _jen |cjr| < 0o and
b := SUPjey D _pen lCjk| < 00. Prove that T : (7 — (P, (Tx); = ), yCirTy defines a
bounded linear map with | T| < a'/Pb'/, where p € (1,00) and q is its Holder conjugate.

Exercise 6 (5 points). Let 7 : H x H — C be a sesquilinear form on a Hilbert space H
with the property that

3C >0 r(z,y)| < Cllzll lyll Yo,y € H.

Prove that there ezists a unique bounded linear map A in H such that T(x,y) = (Azx,y)
forall x,y € H.

For general informations please visit http://www.math.lmu.de/” gottwald /15FA /
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