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1. (10%) Prove or disprove that the pointwise supremum of a family of lower semicontinuous
functions 1s lower semicontinuous.

2. (10%) Suppose f € L'(R"). Prove or disprove that given £ > 0 there exists a § > 0 such
that [,.|f| < ¢ whenever |E| < §, where |E| denotes the Lebesgue measure of E.

3. (10%) For n € N, let f, : [0,1] — R be defined by f,(z) = 22— " for all € [0,1]. Show thaf

1 .
4. (10%) Show that
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holds for all » > 0.

5. (15%) Let { fi } be a sequence of continuous functions of bounded variation on [a, b]. Suppos¢
that f,, — f uniformly on [a,b] and f is of bounded variation. Prove or disprove that ther
exists a constant M > 0 such that V|[f.;a,b] < M for all k, where V[f;a,b] denotes the total
variation of f over [a, b].

6. (15%) Let f(z,y), 0 < z,y < 1, satisfy the following conditions: for each =, f(z,y) is
g(y) for al

integrable function of y, and there is a ¢ € L'[0,1] such that |(0f/0z)(z,y)| < g(y
z,y € [0,1]. Prove or disprove that
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7. (15%) Prove that, for 1 < p < oo,

U1 e df’fpdy}wé /1] |f($1y)|pdy}updcg,

8. (15%) Let g be a measurable function on E. Suppose that there exists a constant M > (|
such that ||gf|l2 < M| f||2 for all f € L*(E). Show that g € L=(E).




