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Problem A.2

Use Equation A.13 to simplify the expression δ(
√
x2 + 1− x− 1).

Solution

Equation A.13 is on page 426.

δ(g(x)) =

n∑
i=1

1

|g′(xi)|
δ(x− xi) (A.13)

In this problem g(x) =
√
x2 + 1− x− 1. Find the zeros of this function.√

x2 + 1− x− 1 = 0√
x2 + 1 = x+ 1

x2 + 1 = (x+ 1)2

x2 + 1 = x2 + 2x+ 1

0 = 2x

x = 0

Now evaluate the derivative of g(x).

g′(x) =
d

dx
(
√
x2 + 1− x− 1)

=
1

2
(x2 + 1)−1/2 · d

dx
(x2 + 1)− 1

=
1

2
√
x2 + 1

· (2x)− 1

=
x√

x2 + 1
− 1

Therefore, by Equation A.13,

δ(
√

x2 + 1− x− 1) =
1

|g′(0)|
δ(x− 0)

=
1∣∣∣ 0√

02+1
− 1

∣∣∣δ(x)
= δ(x).
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