
Statistics 330/600b Due: Thursday 20 January
2000: Sheet 1

Please attempt at least the starred problems.

*(1.1) Show that the sigma-field onR2 generated by the classE of all closed rectangles
(with sides parallel to the coordinate axes) contains every closed subset ofR2.
Hint: Consider an infinite sheet of graph paper. Shade in those squares that
have nonempty intersection with the closed set. Then buy better graph paper.

(1.2) Let f1, . . . , fn be functions inM+(X, A), and letµ be a measure onA. Show
that
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where
∨

denotes pointwise maxima of functions and∧ denotes pointwise
minima.

*(1.3) SupposeT is a function from a setX into a setY, and suppose thatY is equipped
with a σ -field B. DefineA as the class of sets of the formT−1B, with B in
B. Supposef ∈ M+(X, A). Show that there exists aB\B[0, ∞]-measurable
function g from Y into [−∞, ∞] such that f (x) = g(T(x)), for all x in X, by
following these steps.

(i) Show thatA is a σ -field on X. It is called theσ -field generated by the
map T . It is often denoted byσ(T).

(ii) Show that{ f ≥ i /2n} = T−1Bi,n for someBi,n in B. Define
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Show that fn(x) = gn(T(x)) for all x.

(iii) Define g(y) = lim supgn(y) for eachy in Y. Show thatg has the desired
property. Question: Why can’t we defineg(y) = lim gn(y)?


