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Problem 1.44

Evaluate the following integrals:

(a)
� 6
2 (3x

2 − 2x− 1)δ(x− 3) dx.

(b)
� 5
0 cosx δ(x− π) dx.

(c)
� 3
0 x3δ(x+ 1) dx.

(d)
�∞
−∞ ln(x+ 3)δ(x+ 2) dx.

Solution

The delta function has a very useful (sifting) property.

� b

a
f(x)δ(x− c) dx =

0 if c /∈ (a, b)

f(c) if c ∈ (a, b)

Since 3 ∈ (2, 6),

� 6

2
(3x2 − 2x− 1)δ(x− 3) dx = (3x2 − 2x− 1)

∣∣∣∣
x=3

= 3(3)2 − 2(3)− 1

= 20.

Since π ∈ (0, 5),

� 5

0
cosx δ(x− π) dx = cosx

∣∣∣∣
x=π

= cosπ

= −1.

Since −1 /∈ (0, 3),

� 3

0
x3δ(x+ 1) dx = 0.

Since −2 ∈ (−∞,∞),

� ∞

−∞
ln(x+ 3)δ(x+ 2) dx = ln(x+ 3)

∣∣∣∣
x=−2

= ln 1

= 0.
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