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([Parts of ] Exercises marked with “*” are additional exercises.)

Problem 1 (Presentation). (1 extra point for presentation)

Let (X, || · ||) be a Banach space, B(X) the Borel σ-field of X and (Ω,F , µ) a measure space with
finite measure µ. Prepare to present the proof that (L1(µ;X), || · ||L1) is a Banach space (cf. p.190
in the script).

Therefore you can adapt the proof of the Riesz–Fischer theorem in, e.g., [Röc21, Theorem 9.12]1.

Problem 2. (3 Points)

Show that the constructed functions fm : Ω → E, m ∈ N, in the proof of Lemma A.1.4. are simple
F/B(E)-measurable functions.

Problem 3 (Presentation). (1 extra point for presentation)

Prepare to present the proof of Proposition B.0.2.

You may use, e.g., [Wer18, from p.309]2 or the mentioned source.

Problem 4 (Presentation). (1 extra point for presentation)

Prepare to present the proof of Proposition B.0.10.

Regarding Problem 1, 2 and 3: The presentation should be understandable and concise. Empha-
sise what exactly needs to be proved and try to identify the critical points in the (given) proofs.
Structure the main ideas if possible (e.g. Step 1: ..., Step 2: ...). Please give the presentation using
the blackboard. Of course, you can use your notes.
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1 available on https://www.math.uni-bielefeld.de/~roeckner/teaching.html
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