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1. (10 %) Let f be a measurable function and B a Borel set. Show that f~!(B) is a measurable set.

2. (15 %) Construct a sequence { fx} to show that convergence in measure does not imply pointwise
convergence a.e., even for those functions defined on the sets of finite measure.

3. (15%) Let f:[0,1] — R defined by
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Prove that f is Lebesgue integrable on [0.1] and evaluate / f(z)dx.
0

4. (15 %) Use Fubini’s theorem to prove that

/ e 1P dy = 7/2,

5. (15 %) Let ¢(x),x € R", be a bounbded measurable function such that ¢(z) = 0 for |z| > 1 and
¢ =1.Fore > 0,let ¢.(x) = e "¢(z/e). If f € L(R™), show that

lim(f * ¢:)(x) = f(x)
in the Lebesgue set of f. Here (f  g)(z) is defined by
(f xg)(x) = . fl@=y)g(y)dy.
6. (15%) Let 1
B(z,y) = /0 71— )Y, for x > 0 and y > 0.

Show that In B(z, y) is a convex function of z, for each fixed y by Holder’s inequality.

7. (15%) If f, — fin LP, 1 < p < oo, g — g pointwise, and ||gx|| < M for all k, prove that
Jege = fgin LP.




