Math 7311, Analysis 1, Midterm 2012
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If X C R then the g-algebra will always be the restriction of the
Lebesgue o-algebra to X and the measure X is the Lebesgue measure.
(X, A, 1) will stand for a general measurspace. If f € L£F(X) and
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1) Let K € R™ be compact. Show that A(K) < oc.
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2} Let o - A — [0,00) be a finitely additive set function such that
o(X) < oo. Show: If o((, An) = 0 for all decreasing sequences {A,}
in A such that (] A, = 0 then ¢ is countably additive.
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3) Let f € L. Show that the set-function gy : A - [0,00). p{4) =
[, f(z) du{z) is countably additive. (Hint: Recall the monotone con-

vergence theorem for positive functions.)
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4} (From the comprehensive exam spring 2012) Let {f,}new be a se-
quence of measurable functions £, : X — R. Show that the set

S={zxeX| lim f,(z) exists }

N—00
is measurable. {Hint: Consider the measurable functions lim inf f,, and
limsup f, and use them to describe S.)
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