
1) Let A be a class of subsets of X. The σ−algebra generated by A, denoted by σ(A),
is the intersection of all σ−algebras containing A. Prove that σ(A) is a σ−algebra.

Proof. i) Let σ(A) = ∩λ∈ΛFλ where Λ is the collection of σ−algebras Fλ that contain
A. Then Λ is nonempty since the σ−algebra of all subsets of X is in Λ.

ii) If A1, A2, ... ∈ σ(A), then A1, A2, ... ∈ Fλ for each λ ∈ Λ. Hence ∪∞

i=1
Ai ∈ Fλ for

each λ ∈ Λ. Thus ∪∞

i=1
Ai ∈ σ(A).

iii) If A ∈ σ(A), then A ∈ Fλ for each λ ∈ Λ. Hence Ac ∈ Fλ for each λ ∈ Λ. Thus
Ac ∈ σ(A). �
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