
Math 140B: Spring 2016
Homework 10

Available Friday, May 27 Due Friday, June 3

Turn in the homework by 5:00pm in the homework box in the basement of AP&M. Late
homework will not be accepted.

1. Let h = 1[0,∞) be the Heavyside function on R.

(a) If {ψn} is an approximate identity sequence, show that ψn ∗h converges uniformly
to h on any compact subset of R \ {0}.

(b) For any λ ∈ [0, 1], construct an approximate identity sequence {ψn} so that
(ψn ∗ h)(0)→ λ as n→∞.

(c) Construct an approximate identity sequence {ψn} so that (ψn ∗ h)(0) is a divergent
sequence.

2. Let f, g : R → R, with g ∈ R on [a, b] and g = 0 outside [a, b]. Suppose f ∈ Ck for
some k ∈ N ∪ {∞}. Prove that f ∗ g ∈ Ck. [Hint: Use Theorem 10.39 from the notes,
repeatedly.]

3. Exercise 16, p. 168 in Rudin.

4. Exercise 21, p. 169 in Rudin.


