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Introduction

Parseval’s identity

If f (x) =
a0

2
+
∞∑
n=1

an cos nx + bn sin nx , then

〈f (x), f (x)〉 :=
1
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An application of Parseval’s identity

Sum of inverse squares

Compute the infinite series
∞∑
n=1

1

n2
= 1 +

1

4
+

1

9
+

1

16
+

1

25
+ · · · .

M. Macauley (Clemson) Lecture 6.5: Applications of Fourier series Differential Equations 3 / 4

mailto:macaule@clemson.edu


Solving ODEs with Fourier series

Example

Solve the ODE x ′′ + ω2x = f (t) where f (t) is the 2π-periodic sawtooth wave defined by
f (t) = t on (−π, π].

M. Macauley (Clemson) Lecture 6.5: Applications of Fourier series Differential Equations 4 / 4

mailto:macaule@clemson.edu

