
PH211 Physical Mathematics I Fall 2011

Homework 8

Answers should be submitted, as both a tex file and a pdf file, to both me and the
teaching assistants. You may use this file as a template.

Q8.1. Show that

(a)
δ(−x) = δ(x) (Q8.1.1)

(b)
δ′(−x) = − δ′(x) (Q8.1.2)

(c)
x δ(x) = 0 (Q8.1.3)

(d)
x δ′(x) = − δ(x) (Q8.1.4)

Q8.2. Show that

(a)
δ(x) = θ′(x) (Q8.2.1)

where

θ(x) =

{
0 for x < 0
1 for x > 0

(Q8.2.2)

(b) ∫ ∞
−∞

dy δ′(x− y) f(y) = f ′(x) (Q8.2.3)

Q8.3. Use PGF to draw diagrams illustrating δ(x) and δ′(x).

Q8.4. Show that

(a)

δ(x) = lim
ε→0+

1

2π

∫ ∞
−∞

dk eikx−εk
2

(Q8.4.1)

(b)

δ(x) = lim
Λ→∞

1

2π

∫ Λ

−Λ

dk eikx (Q8.4.2)
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