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L.{15%) Let B be a Lebesgue nonmeasuzable set in R™. Prove that there exists
a set By C B such that By is also nonmeasurable and f01 any A C By if A is
measurable, then |4] = 0.

2.(10%) Suppose f), converges a.e to f and || fy Hp ~+ || f]|p for some 0 < p < co.
Show that || fi — fil, — 0.

3.(15%) Assuming f is nonnegative and integrable in R!. If f is aiso Lipschitz, i.e
|/(z) — fy)| < Cl2 — y|. Prove that iminf,—ee /nf(n) =

4.(15%) Let A be a Lebesgue measurable seb in R, Prove that for any € > 0, there
exists a continuous function f(x) in R' such that |[{x € RY; f{z) # xa(2)}] <.

5.(15%) Show that lim taly oo |[£lizsem) 2 |/ ree(z) for any messurable function
I and measurable set E.

6.(16%) Given a measurable function f(z) in R™ and suppose that |[{z, |f(z}] >
A < AL and {2, |f(z)] > A} < £2 for some 1 < r. Show that f € LP(R) for
any 1 <p<r.

7.(15%) Given [ € LP(R') for some 1 < p < oo, Given ¢ € R, define fy(e) =
fla - t) Show that limy_g ||f¢ fllp =0.



