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. Prove the following generalization of Holder’s inequality: if Zf:l
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(Choose 5 to complete your answer.)

. Prove that: Let p* be the outer measure on R? d > 1. Then the set

M (p*) of all p*-measurable subsets of R? is a o-algebra.

. True or False:

(a) Let f and fi, k = 1,2, ... be measurable and finite a.e. in E. If
fiu — f ae. on E, then f — f in measure on E.

(b) If fx — f in measure on E, then f, — f a.e. on E.

If ture, show the proof, if false, give a counterexample.

If a < f(z) <b (a and b are finite) for € E, then show that

[ 1= [ atute)

where w is a distribution function of f on E.
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and p;, 7 > 1 then [|fi -~ fells < |[f1llps - [ fellpe-

(a) Suppose that fx — f a.e. and that fi, f € [P, 1 < p < oo. If

| fellp < M < +oc, show that [ frg — [ fgforallg € L9, %Jré —
1.

(b) A sequence {f;} in L? is said to converge weakly to a function f
in L? if | frg — [ fg for all g € LY, %}—l—% = 1. Piove that if
fi = f in I? norm, 1 < p < oo, then {fi} converges weakly to f
in L?. Given an example to state that the converse is not true.
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6. Use Minkowski’s integral inequality to prove : if 1 < p < oo, f €
LP(R"), and g € L'(R"™), then fxg € LP(R") and ||f*g|l, < ||f1lpllg]:-

7. Let ¢(x), x € R™, be a bounded measurable function such that ¢(z) =0
for z > 1and [¢ = 1. Fore > 0, let ¢(2) = e (%) (o is
called an approximation to the identity.) If f € L(R"), show that
lg%(f * ¢.)(x) = f(z) in the Lebesgue set of f. [Note that [¢. =1

when & > 0, so that (f x ¢.)(z) — f(z) = [[f(z —y) — f(2)]e(y)dy ]



