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1. Let {f,} be a sequence of measurable functions. Show that the set of those = such that
{fn(x)} converges is a measurable set.

2. Show that, if f,, — f in measure and if there is an integrable function g such that |f,| < g
for all n, then [ |f, — f| — 0.

3. Let f(z) be a L! function on (—oc, 00).
(a) Show that lim,_o [*_|f(z +s) — f(z)|dz = 0.
(b) Is it true that lim,_o [~ [f(z + sz) — f(z)|dz = 07

4. Let f be a L' function on (—o00,00) and g(z) = [*_exp{—(y — z)*} f(y)dy.

(a) Show that g(z) is differentiable.

(b) Show that g(z) € LP for all p > 1.

(c) Are the functions [~ exp {—(y — 2)?} f(y + 2?)dy and [*_exp {—(y — 2)?} f(yz)dy
differentiable in =7



