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(10 pt) Calculate Z ~——— using / (—x)* dz.
k=1 =0

12

. (20 pt) Let {f,: R — R};2, be a sequence of measurable functions such that

0< far1 < fu,¥neN, and lim f, = fsx almost everywhere.
n—r00

Answer the following questions:

(1) Can fo be measurable? (10 pt)

(2) Can lim .f”(:v) d:z::/ foolz)dz ? (10 pt)
R R

n—o0

Prove or disprove your answers.

gee

(30 pt) Let f € L'(R). For £ € R, let f(€) = / =€ f(z)dz. Answer the
’ 0
following questions:

(1) Can f e LY(R)? (15 pt)
(2) Can f be differentiable? (15 pt)

Prove or disprove all your answers.

4. (20 pt) Let p be the standard Lebesgue measure on R. Set 2 as the class of all

measurable sets with respect to . Assume v is a finite measure on R. Can there
exist a function f € L'(R) such that

u(E):/ fdu, VE€Q7?
E

Prove or disprove your answer.

5. (20 pt) Let f € L'Y(R™) be continuous on R*,n > 1. Can the following limit

5 ) 5 L . R
sl% / u (€2 + |x]2)(ntD)/2 f(x)de

exist? If " Yes®, find the limit and prove it. If "No“, give a counterexample.



