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(10 %) 1f {1} denotes the rational numbers in [0, 1], show that 37, k=2|z — 7| 71/2
converges absolutely a.e. in [0, 1].

(10 %) Let (X.F.pu) be a finite measure space, and G be a sub-o-algebra of F.
Suppose f E L')( X;F; ;r) C;lum that there exists a ¢ € L*(X.G. ) such that for
any h € L*(X,G. ), f\ — g(x))h(x) p(dx) = 0.

(15 %) Let (X.F.p) be a measure space. Suppose f € L'(X,F.u). Prove that to
each € > 0 there exists a 6 > 0 such that [, |f|du < e whenever u(E) < 4.

(10 %) Show that if f € L>([0,1], A) and for all n in NU {0}, f t" f(t)dt = 0 then
f =0 a.e.. where A is the Lebesgue measure.

(15 %) Let (X, F, p1) be a finite measure space, and { f,,} a sequence of F-me (l‘ﬁ“l“})l('
functions in X. Show that f,, — 0 in measure if and only if f\- [Lﬂ'} i dp —

(10 %) Let (X.F.p) be a measure space. Show that for {E} c F, if Y, u(Ey) <
+00, show that p(limsup E.) = 0.

(15 %) (10 %) Let (X.F,pu) be a probability space. Suppose that f and g are

positive measurable functions on X such that f-¢g > 1. Prove that

/ fdu f gdp > 1.
X X

(15 %) Let (X,F,u) be a finite measure space. Suppose f € L>(X, u), ||f|l~ > 0.
and a, = f.\' I-f|” dp (n=1,2,3,...). Prove that lilll_ ”,:—H = ”f“x




