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Problem A.3

Use Equation A.13 to simplify the expression δ(sinx). Sketch this function.

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) = sinx. Find the zeros of this function.

sinx = 0

xi = iπ, i = 0,±1,±2, . . .

Now evaluate the derivative of g(x).

g′(x) =
d

dx
(sinx)

= cosx

Therefore, by Equation A.13,

δ(sinx) =
∞∑

i=−∞

1

|g′(iπ)|
δ(x− iπ)

=
∞∑

i=−∞

1

|cos iπ|
δ(x− iπ)

=
∞∑

i=−∞

1

|(−1)i|
δ(x− iπ)

=

∞∑
i=−∞

δ(x− iπ).

This function is known as a Dirac comb. It’s an infinite series of evenly spaced delta functions as
shown in the following graph.
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