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Measure and Integration Exercise 4, 2012-13

1. Consider the measure space (R,B(R), λ), where B(R) is the Borel σ-algebra over R
and λ is Lebesgue measure on B(R). Let f : R → R be given by

f(x) =


0 if x < 0

2−k if x ∈ [k, k + 1), k ∈ Z, k ≥ 0.

(a) Show that f is measurable, i.e. f−1(B) ∈ B(R) for all B ∈ B(R).

(b) Determine the values of λ({f > 1}), λ({f < 1} and λ({1/4 ≤ f < 1}.
(c) Determine the value of

∫
f dλ.
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