
Problem Set 2
Math 201B, Winter 2007

Due: Friday, Jan 19

Problem 1. Let (xn)∞n=1 be a seqence in a Banach space. Prove that the
unordered sum ∑

n∈N

xn

converges if and only if the series

∞∑
n=1

xn

converges unconditionally.

Problem 2. Suppose that the unordered sums∑
α∈A

xα,
∑
β∈B

yβ

converge in a Hilbert space. Prove that〈∑
α∈A

xα,
∑
β∈B

yβ

〉
=

∑
(α,β)∈A×B

〈xα, yβ〉 .

Problem 3. Let {eα | α ∈ A} be an orthonormal set in a Hilbert space H.
Define

M =

{∑
α∈A

cαeα | cα ∈ C,
∑
α∈A

|cα|2 < ∞

}
.

Prove that M is a closed linear subspace of H.


