MATH 201-A FALL 2009 MIDTERM

Problem 1 Let fr : R — R be the sequence of function defined as

_ 1
frlz) = A Xio.n{T)

(a) Compute

(zi1) ll}:u / felz

(b) Why does not the monotone convergence theorem hold? Explain.

(c) Why does not the Lebegue dominated convergence theorem hold 7 Ex-
plain.

(d) Does the Fatou’s lemma apply? Explain.
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Problem 2 Let 4 © B be a measurable set with m(4) = a € (G, 00).

(a) Prove that there exists k € Z such that m{Anikk+1]) >0

b } Prove that for any ¢ > 0 there exists a finite collection of open bounded
itervals {1, : 7 =1, , N} such that

m{AL (U;V L)) =m(d - (U'j,r-‘;l_fj)) A 7??((Uf§‘f:1[j) —~ A} <

(¢) Prove that there exists jo € {1, , N} such that

m{ANIL,) = k) m(ls,).
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Problem 3 Let ¢ E? — B he a positive measwables & g = L
{a} Define the sequence

9r(#) = 9(2) X{rgzycay(v),  KEZ
Prove that

feming

lim / lglz) — gplz)|de =0
P

(b) Prove given any ¢ > 0 there exists § > 0 such that if 4 C R is a
meawable set then

m{Ad) <é = / glz)dr < e
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