Analysis 4: homework # 4
Due day: March 27, 11:59 pm

Solutions must be typed in LaTeX and submitted through Canvas.

Problem 27. Let f € LP(R"™), 1 < p < oo. Prove that the sequence of functions
w©= [  faea
B(0,N)

converges to f in .7/
Problem 28. Find a slowly increasing function f € C'(R) such that f" = &.

Problem 29. Let u = xp(o,1) € 7, be the characteristic function of the unit ball. Represent
the distributional partial derivatives du/0dzj as an integral.

Problem 30. The function f(z) = z® is slowly increasing on R™ and hence it defines a tempered
distribution. Find the Fourier transform f of this distribution.

Problem 31. Prove that if u € .} is a distribution and ¢ € C§°(R™ \ suppu), then ufp] = 0.
Hint: Use partition of unity.

Problem 32. Suppose that a distribution u € ., has compact support. Prove that if n € .,
and 7 = 1 in a neighborhood of supp u, then u = nu in the sense of distribution.

Problem 33. Prove that if u € ./ and |z|?>u = 0 in ., then suppu = {0}.



