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Problem sheet 2

3) Let Ω = N and let C := {A ⊆ Ω: A or Ac is a finite subset of Ω}.

(i) Show that C is a ring but not a σ-algebra on Ω.

(ii) For A ∈ C, let µ(A) = 0 if A is finite and µ(A) = 1 if A is infinite.

Show that µ is a content on (Ω, C). Is µ a pre-measure on (Ω, C)?

4) Let P : Bd → [0, 1] be a probability measure on (Rd,Bd), and let F : Rd → [0, 1] be the
corresponding distribution function, i.e.

F (x1, . . . , xd) = P ((−∞, x1]× · · · × (−∞, xd]) ∀x1, . . . , xd ∈ R.

Show that, for all x1, . . . , xd ∈ R, y1, . . . , yd ≥ 0,

P ((x1, x1+y1]×· · ·×(xd, xd+yd]) =
∑

(θ1,...,θd)∈{0,1}d
(−1)

∑d
i=1(1−θi)F (x1+θ1y1, . . . , xd+θdyd).

Hint: Consider the sets Ai = (−∞, x1 + y1] × · · · × (−∞, xi−1 + yi−1] × (−∞, xi] ×
(−∞, xi+1 + yi+1]× · · · × (−∞, xd + yd].


