
In class, we defined a function µ : B× Ω→ R so that for each r ∈ Q,

µ((−∞, r], ω) = P[X ≤ r|G]ω

with probability 1.

(a) Let L be the class of B-sets H such that µ(H, ·) is G-measurable. Show that L is a
λ-system, and prove that this means that µ(H, ·) is G-measurable for every H ∈ B.

(b) Since µ((−∞, r], ω) = P[X ≤ r|G]ω, it follows that for each fixed G ∈ G,∫
G

µ(H,ω)dP(ω) = P[{X ∈ H} ∩G],

for every H of the form (−∞, r] for r ∈ Q. Show that this means that the above
equality holds for all H ∈ B.
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