Some Open Problems in Functional Analysis
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Here [|g]|la = ian\cn|y(An)1/p. Note that x4, (f) can be replaced by x, (t) —
xc, (t) withC, N B, =@, A, = B, UC,.

Theorem 1. BF =2 A <1 — %, 1, 1) with equivalent norms.

Theorem 2 (Multiplication operator on A(1 —1/p,1,1)). The multiplication operator
T:A1-1/p,1,1) = A(1—1/p,1,1), p > 1, is bounded if and only if g is bounded

almost everywhere and Vh € (0, ), Ya € [—, 71|
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Theorem 3 (De Souza, 2010). f € L(p,1) < f € A(u,1/p). Moreover, || f||1(p1) =
1£1la-

Definition 1. The Lorentz-Bochner space, denoted by LX (p, 1), where X is a Banach space

and p > 1
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Open Problems

Define g : [0,271] — [0,27], the composition operator Cof = f o g, and the multi-

plication operator Tgf = ¢ - f.

1. Characterize all g so that Ce: A (1 —17, 1) — A (1 — %, 1, 1) boundedly,

p/
ie [|Coflla < Mllf]a-
2. Characterize all g so that Cq : A (1 — %, 1, 1) — L(p,1) boundedly.
3. Find an atomic decomposition for LX(p, 1) similarly to De Souza’s Theorem.

4. From the atomic decomposition in (3) above, characterize all ¢ so that C,f is

bounded from LX(p, 1) to LX(p, 1). Show the same for T, f.



