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The problems in the class are discussed interactively in the
weekly exercise/tutorial sessions. You are not required to
hand in their solution. You are encouraged to think them
over and to solve them. Being able to solve them is essential
for your preparation towards the final exam. Further info
at www.math.lmu.de/ " michel/SS10_FA.html.

Problem 9. Decide for which p € [1, oo] the following sequences { f,,}7°; converge in L?(]0, 1]):
(©) fola) ="~

(i) folx) = 2™ — 2°".

Problem 10. Consider the space C'([0,1]) and define the following functions on it:
(1) F(f) = max |f'(z)]

xz€[0,1]

(i) Fa(f) = |f(0) = F(D] + max | (2)]
() Fa(f) = |F(O)] + max | (2)]

z€0,1]
(%) Fu(f) = [} 5] o+ ma | 7(0)].

Which of the F}’s are norms? Among the norms, which are equivalent?

Problem 11.
(i) Show that the space co:={z = (21,22, 23,...) |z, € C and limz, = 0} is closed in £>°.
(ii) Show that the space
so:={x = (x1,x9,23,...) |z, € C and z,, = 0 for all but a finite number of n’s }

is dense in ¢? for any p € [1,00), but not in £°°.

Problem 12. Let © be a measure space. Show that when f € L*>(£2) N LY(Q) for some
q € [1,00) then f € LP(Q) for all p > ¢ and

Fllee = Tim [[f],



