UNIVERSITY OF NEVADA LAS VEGAS Test 3: MAT708:Real Analysis, Spring2012

Problem 1 (10 Points) Let (X, M, ) be a measure space and 1 < p < co. If {f,,} is a bounded sequence
of functions in LP(X, 1), then prove that {f,} is uniformly integrable over X.

Problem 2 (10 Points) Let S : LP(X, ) — R be a bounded linear functional, show the steps to prove
that for every simple function ¢ belonging to LP(X, 1), S(¢) = [y fodpu.

Problem 3 (10 Points) Prove that every Borel set in R" is Lebesgue measurable, and use that to show
that if F' is a measurable subset of R and f : F — R be continuous, then f is measurable with respect to
the n-dimensional Lebesgue measure.
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