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1. (15 %) Let{f,} be asequence of continuous functions defined on R. Show that the set C' of points
where this sequence converges is an F;.

2. (15%) Letm™(A)be Lebesgue outer measure of A C R. Show that, if A is any set with m*(A) > 0,
then there is a non-measurable set £ C A.

1
3. (15%) If f € L(0,1), show that 2" f(z) € L(0,1) for k= 1,2,--- ;and lim [ z"f(z)=0.
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4. (15 %) Let f be nonnegative and measurable on R and 0 < p < oo. Prove that

/Rf(x)pda: _ p/ooo P e R flz) > 1)|dt

by Fubini theorem.

5. (15 %) Prove or disprove that if f is of bounded variation and continuous on [a, b], then f is abso-
lutely continuous on [a, b].

6. (15 %) Let C° be the class of infinitely differentiable functions with compact support. Show that
Cy° is dense in LP(R™) for 1 < p < oc.

7. (10 %) Let
[(x) = / t" el dt, for0 < x < oo.
0

Show that log I'(x) is a convex function on (0, co) by Holder’s inequality.
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Remarks : For the convenience of reprinting please Write questions in black or blue-black ( but no red ) ink.




