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2)(20 points) Show that if f € LY(X,u), f >0, and g : X — {0,00] is measurable and ¢ > 1,

then
(/ gf du)q'<1!f'||q71/ 9'f dp.
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3)(20 points) Let f : X — [0, 0] be measurable and let v is the measure defined in Problem
1. Let g : X — [0,00] and p € (1,00) and suppose that u({g > t}) < Ct™*v({g > t}),
1<k <p-1. Show that

“gHLP(#) ”f”LP/k(u)

provided the norms are finite.

Hint: Recall a homework problem: If (Z, M,n) is a measure space and f : Z — [0,00] is

measurable, then . -
/prdn=/0 p I () dt,

where A\¢(t) =n ({z : f(z) > t}), p> 1, and [, fP dn < oco.
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4)(30 points) Let f, : X — [0,00] n € N, and suppose that every subsequence of f, has a
subsequence which converges to a function f a.e. Moreover, suppose that there exist gn € LY(X)
such that f, < gn, n-€ N and that g, converges in L'(X). Prove that

/ fdu= lim | f,dp.
X N=~+00 X
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