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(1) Calculate the limit

lim
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(2) Let (X,A, µ) be a measureable space. For an arbitrary set E ∈ A we define

µ0(E) = sup{µ(F ) : µ(F ) <∞, F ∈ A and F ⊆ E}.

Prove that µ0 is a positive measure on (X,A).

(3) Let X and Y be topological spaces, and let BX and BY Borel σ-algebras on X

and Y respectively. Let f : X → Y be an open and injective mapping. Prove

f(BX) ⊆ BY .

(4) Let (X,A, µ) be a measureable space and let f : X → R be a nonnegative

function such that
∫
X fdµ < ∞. Prove that for every ε > 0 there exists a

subset E ∈ A with finite measure such that∫
E

fdµ >

∫
X

fdµ− ε.


