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Show that ¢g(y) = lim,—~ f(z,y) exists for all y > 0. Find g(y). 09@4’ \\/l/ (
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2. Let A C R be Lebesgue measurable. Show that n(x * ,\/[()Al]) — XA pointwise a.e. as
n — oo. (Recall that (f * g)(z) = [ f(z — y)g(y) dy for z € R.)
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3. a) Prove that if a sequence of integrable functions f, on [0, 1] satisfies J(,l | fr(2)| dz <

1/n? for n € N, then f, — 0 a.e. on [0,1] as n — .
b) Show that the above fact is not true if 1/n? is replaced by 1/y/n.
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4. Let

Also, let {r,}>°, be an enumeration of the rationals. Define

and let

0, otherwise
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a) Prove that g is integrable on R.
b) Prove that g is discontinuous at every point in R.
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