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

Please attempt at least the starred problems.

*(1.1) Show that the sigma-field di? generated by the clagsof all closed rectangles
(with sides parallel to the coordinate axes) contains every closed subRét of
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) Letfq,..., f, be functions inM* (X, A), and letu be a measure od. Show

that
M\/ fi < Zufi < M\/ fi —i—ZM(fi A )
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where\/ denotes pointwise maxima of functions anddenotes pointwise
minima.

*(1.3) Suppose is a function from a seX into a sety, and suppose thatis equipped
with a o-field B. Define A as the class of sets of the forfiT B, with B in
B. Supposef € M+ (X, A). Show that there exists B\B[0, oo]-measurable
function g from Y into [—oo, co] such thatf (x) = g(T (x)), for all x in X, by
following these steps.
(i) Show thatA is ao-field onX. It is called theo-field generated by the
map T. It is often denoted y(T).

(i) Show that{f >i/2"} = T~1B;, for someB, in B. Define
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Show thatf,(x) = gn(T (x)) for all x.

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



