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Exercises

1. (Proposition 6.4) Let A be a σ-algebra on X. Show that

1. X ∈ A

2. Ak ∈ A for k ∈ N =⇒
⋂
k∈NAk ∈ A

3. A,B ∈ A =⇒ A ∪B, A ∩B, A \B ∈ A

2. (Proposition 6.10) Let µ be a measure on (X,A) and A,B ∈ A. Show that

(i) if µ(A ∪B) + µ(A ∩B = µ(A) + µ(B).

(ii) if A ⊂ B, then µ(A) ≤ µ(B).

(iii) For Aj ∈ A, j ∈ N,

µ
( ∞⋃
j=1

Aj

)
≤
∞∑
j=1

µ(Aj) .

(iv) If Aj ⊂ Aj+1 then

lim
j→∞

µ(Aj) = µ(

∞⋃
j=1

Aj) .

3. Find an example of

(a) a sequence in Lp([0, 1]) that converges pointwise but not in Lp to a function
in Lp([0, 1]).

(b) a sequence in Lp([0, 1]) that converges in Lp but not almost everywhere.


	6 Measure and integration theory
	 Exercises


