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If yvou are taking the Real Analysis (525a) exam only: Do problems #1-4.
If vou are taking the Complex Analysis (520) exam only: Do problems 3£5-8.
If you are taking both parts: In order to pass, you must do well on both the Real and

Complex Analysis parts—high performance on one portion does not compensate for low
performance on the other.

Do as many problems as you can.



REAL ANALYSIS PROBLEMS

1. A mapping f : RY — R" is said to be Lipschitzian if there exists a constant M such that

1f(z) = f(w)ll < M|z -yl

for all z,y € RY. Prove: If f : RY — R is Lipschitzian and Q C RV is Lebesgue measur-
able, then f(f2) is also Lebesgue measurable.



2. Let (X,.A, u) be a measure space and {f.} a sequence of nonnegative .A-measurable
functions which converges p-a.e. to 0. Suppose there exists a finite constant M such that

fmax{fl,...,fﬂ}dpﬂM

for all n. Prove: [ f,du— 0 as n — oo.



3. Let f € L'(X, A, p). Prove:

| £l = /ﬂm.ﬂ{{ﬁl |f(z)| = A}) dA.



4. Let f be continuous on [—1,1]. Show that

1/n
lim nfm f(z)(1 - n|z]) dz

L= ll.lrﬂ

exists, and evaluate it.



