Real Analysis Ph.D. Qualifying Exam
Temple University
August 24, 2012

Part I. (Do 3 problems)
1. Let f € C?(a, b). Prove that

o G+ fx = 1) =2 £
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for each x € (a, b).

2. L =2 R. Show th

. etfn(x)—m,xe . Show that

(a) fu does not converge uniformly in R;

(b) f. does not converge in measure in RR.

3. Let f(x,y) = Show that f ¢ L([1, %) X [1, 00)). Justify your answer.
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Justify your answer.

Part II. (Do 2 problems)

1. Let f be absolutely continuous on [a, b]. Prove that

(a) if E C [a,b] with |E| = 0, then |f(E)| = 0;

(b) if E is measurable, then f(E) is measurable.

2. Let f1,--+, fi be continuous real valued functions on the interval [, b]. Show that the set {f, -, fi}
is linearly dependent on [g, b] if and only if the k X k matrix with entries

b
<ﬁm=£ﬁMﬁmw

has determinant zero.
3. Let f, : E — R be a sequence of measurable functions and a € R. Suppose that
Z (x € E: fu(x) > a)| < o0.
n=1

Prove that mn_mfn(x) <afora.e.x€E.

HINT: let E, = {x € E : f,(x) >a}and S = N2, U, Ex. Show |S| = 0, and if lim,—c0 f(x) > a, then
x €S.



