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1. (36%) Prove or disprove the following propositions:

1.1 Let p be a signed measure and f a measurable function. If, for any measurable sets %,
we have [ f(z)p(dz) = 0, then f =0 2.e. (u).

1.2 If f is integrable with respect to a measure g, then the set S = {z : f(z) # 0} is o-finite.

1.3 Let {fn} be a sequence of measurable functions which converges to 0 a.e. with respect
to the measure x. Then f, must convérges to 0 in measure.

1.4 Convergence in L?, (p > () implies convergence almost everywhere.
1.5 P C [* for any p > 0.

1.6 I*° is separable,

2. (10%) Let (X, B, p) be a measure space. Show that LPNLT C L7 if r € (p,¢). In particular,
show that L™ C L' n L.

3. (10%) Let f, be a sequence of function such that f, > g a.e., where g € L?. Suppose that
el < M and f, — f a.e.. Show that f € LP.

4. (10%) Let (X, B, u) be a measure space and f € L!{(u). Show that,

li di=0.
[ g

5. (10%) Let 4 be a Borel measure on R! and v a probability measure on R!. Suppose that
fe1 9() dv(y) = 0. Show that, for any p 2 1,

[ @)+ s dutelavtn) = [ 17@)F dute),
R? R

provided that f € LP().

6. (12%) Evaluate

/2 1/n
Jim {f |L|p dm} .
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7. (12%) If f,g are integrable functions on (R') and show that f * g is integrable and

If el < Ufllgh
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