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1. Let (X,M, µ) be a measure space, and suppose that p, q, r ∈ (1,∞) satisfy
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If f ∈ Lp(µ), g ∈ Lq(µ), and h ∈ Lr(µ), prove that f · g · h ∈ L1(µ) and that

‖f · g · h‖1 ≤ ‖f‖p · ‖g‖q · ‖h‖r.

2. Let (X,M, µ) be a measure space.

(a) Fix p ∈ [1,∞). If f ∈ Lp(X,µ)∩L∞(X,µ), prove that f ∈ Lr(X,µ) for all r ∈ (p,∞).

(b) Fix p ∈ [1,∞). If f ∈ Lp(X,µ) ∩ L∞(X,µ), prove that

‖f‖∞ = lim
r→∞

‖f‖r.

3. Do the following problems in the Royden–Fitzpatrick textbook: p. 386, # 54 all parts, p.
399 #5.


