
MTH 352/652: Homework #11

Due Date: May 01, 2024

1 Problems for Everyone

1. Consider the following sequence of functions

δn(x) =

{
n− n2|x| |x| < 1/n

0 otherwise.

(a) On the same set of axes, sketch δ1(x), δ2(x), and δ4(x).

(b) Explain why

lim
n→∞

δn(x) =

{
0 if x 6= 0

∞ if x = 0
.

(c) Prove that if f ∈ C2 then

lim
n→∞

∫ ∞
−∞

δn(x)f(x)dx = f(0).

(d) Explain why

lim
n→∞

n−1/2δn(x) =

{
0 if x 6= 0

∞ if x = 0
.

and prove that if f ∈ C2 then

lim
n→∞

∫ ∞
−∞

n−1/2δn(x)f(x)dx = 0.

2. Evaluate the following integrals

(a)

∫ π

−π
δ(x) cos(x)dx.

(b)

∫ 2

1

δ(x)(x− 2)dx.

(c)

∫ 1

0

δ

(
x− 1

3

)
x2dx.

(d)

∫ 1

−1

δ(x+ 2)

1 + x2
dx.

3. pg. 227, #6.1.4(a,c,d), #6.1.5(a,c).

4. pg. 240, #6.2.1.
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