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You may cite results from the outline or the exercises without proof. State

7 ‘8 ) ¢ ' Y ¢ v . e, (e S
your citation clearly, ¢.g., as Theorem/Proposition z from the outline, or as
Exercise y, Question z.

Supply reasons for all other assertions.

.

In this paper, A denotes Lebesgue measure on R.

Question 1 [10 points| Let (€k)7%, be a sequence of real numbers such that £, > 0 for
all k and 7

—1€k < 00. Assume that a sequence of finite-valued measurable functions
(fx)f2, on a measure space (), 3, i) satisfies

/.L{lfk = fk+1' = Sk} s Ek for all k.

Show that there exists a set £ € ¥ such that p(E€) = 0 and that ( f‘k(w))},'j,‘;1 converges
to a finite value for all w € F. o

Question 2 |10 points] Let (f,)°, be

R such that sup, {|fulle < 00. &
lim,, 00 jia b f w82 =10. Show §

.
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ngstion 4 [10 points] Let f : 0,00) = R be a continuous function that is Lebesgue
integrable on [0, c0). For any = € [0,00), define g, : |[1,00) = R by

3z° + y
2
Show that g, is Lebesgue integrable on [1,00) for A-almost all z € [0, 00).

9x(y) = fla” + a4 55

Question 5 [10 points] Let (Q, 3, 1) be a measure space such that () < co. Suppose
that 1 < p < oo and that (f,)3%; is a sequence of real-valued functions in £P(Q, X, p)
with sup,, || fullp < o0.

(a) Show that the set {f, : n € N} is uniformly integrable with respect to p.

(b) Assume that (f,,)%°, converges in measure to a real-valued py-measurable function f.
Show that f € £(Q, X, 1) and that lim,_, || fr = flls =0.
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