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1. Let

f(x)z{ ~ ifx=0
0 ifx = 0.

(a} Does the integral f_i f(x) dx exist as an improper Riemann integral?
(b) s f(x) Lebesgueintegrable over (—oo,00)?

Prove your answer!

2. let p(x) be apolynomial function glven by p(x) = Y&, ax,
(a) Show that for any positive y and natural number n, lpCy/m)| < 2k, |aly'
(b) Show that -

nf p(x)e™™dx — p{0) as n-— o,
. _

3. Let X beanormed linear space. Show that the set X" of alt bounded linear

functionals on X is a Banach space.

4. Let f€ L*(R) be a uniformly continuous function on R. Show that
1imix|_)m f(X) = 0.

5. Suppose that {f,} is a sequence of nonnegative integrable functions such that

f;l — f a.e, with [ integrable, and [ fn = fm f. Prove that [ [f, —f} - 0.

6. Suppose that f € L*(IR) is a absolutely continuous function en R. Show thatif in

addition
flx+1) —f(x
t=0+ Jp t
" Then f=0.
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