Math 540 Exam

May, 2011
Calculators, books and notes are not allowed!

1. Prove by defintion that if u,:-- ,p, are measures on (X, A), a1, - ,a, € [0, 00), then
> 7=1@j#; is a measure on (X, A).
2. Compute limy_, o fok z" (1 - k‘lz)kdz. Here n € N.

3. Let u* be an outer measure on X. {A;} be a sequence of disjoint *-measurable sets. Prove
that p* (EN (UjAj)) = z:j u*(EnN Aj).

4. Suppose that {f,} is a sequence of positive measurable functions on R, limy,_, fn(z) = f(x)
at every z € R, and [p f = lim, o0 fg fn < 0. Prove that [ g f =1lim,_, [5 fn for all measur-
able sets F.

5. Let E be a Lebesgue measuarble set in R and m(E) > 0. Prove that for any 1 > € > 0, there
is an open interval I such that m(E N I) > em(I).

6. Let f € LP(R) with 1 < p < co. Prove that
’l\.ii%)\”m({a: ER:|f(z)] > A}) = ’\llr{.lo/\"m({z ER:|f(z)| >A}) =0



