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1. Let £ C R. Prove or disprove
(1) If E satisfies, for any open subset G of R
|G Ele+ |G\E| = |)€|e (| - |e is Lebesgue outer measure),

then E is a Lebesgue measurable set. (10%)
(2) If |E|. = 0, then the set {z® : € E'} is a null Lebesgue measurable set.(10%)

2. Let f be real-valued function on [a, b], —oo < a < b < co. Prove or disprove:

(a) If f is absolutely continuous function, then f satisfies a Lipschitz condition. (8%)
(b) If f is absolutely continuous function, then f is of bounded variation.(8%)

3. Let f be a function with measurable domain E C R". Show that f is measurable iff the
function g defined by g(z) = f(«) for z € E and g(z) = 0 for « ¢ E is measurable.(16%)

4. Let 1 < p < oo and f,{fx} € LP. Show that if fp — f almost everywhere and
I fellpy = Ifllp, then || fi — fll, — 0.(16%)

5. Suppose the linear operator T satisfies |T'f||cc < Cil|f|lec and
(&
{zeR*:ITf@)| > e}l < Z|flh  (@>0),

where ¢ and O, are independent of f and | - | denotes by Lebesgue measure.
Then, for 1 < p < oo, we have

IZ£llp < Cllfllp,
where C depends only on Cy, C; and p.(16%)

6. Let T' be a convolution operator T'f(z) = [, f(y)k(z — y)dy with k > 0. If
ITfll, <Cllifllp, L<p<oo, for feL’R"),
show that | T'f|ly < Cllflly,1/p+1/p" = 1. (16%)



