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1. Prove that the outer measure of an interval is the length of that interval.

2. Prove that the translate of a Lebesgue measurable set is Lebesgue measurable.

3. Let (µn) be a sequence of measures defined on a measurable space (X,A).
Suppose µn(E) ≤ µn+1(E) for any E ∈ A. Prove that µ defined by µ(E) =
limµn(E) is a measure.

4. Prove the Lebesgue Dominated Convergence Theorem.

5. Let ν, µ and λ be σ-finite. If ν � µ� λ, prove that ν � λ and dν
dλ

= dν
dµ

dµ
dλ

a.e.

6. If m is the Lebesgue measure, find m×m({(x, y) ∈ R2 | yx2−xy2+xy−7 = 0}).

7. Let Xn be random variables. Prove that Xn → 0 in probability if and only if
E( |Xn|

|Xn|+1
)→ 0.

8. For a random variable X, prove that there is a m such that P (X ≤ m) ≥ 1
2

and P (X ≥ m) ≥ 1
2
.

9. State and prove the central limit theorem.

10. For a µ ∈M1(R), determine when µn can converge.
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