
Example (continued)

(cos nt, cosmt) =
∫ 2π
0 cos nt cosmtdt = 0 if m 6= n

(sin nt, sinmt) =
∫ 2π
0 sin nt sinmtdt = 0 if m 6= n

(cos nt, sinmt) =
∫ 2π
0 cos nt sinmtdt = 0


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We conclude that all these functions are mutually orthogonal! Let’s
normalize them:

‖1‖2 =
∫ 2π

0
12dt = 2π

‖cos nt‖2 =
∫ 2π

0
cos2 ntdt = · · · = π = ‖sin nt‖2

We conclude that{
1√
2π

,
cos t√

π
,

sin t√
π

,
cos 2t√

π
,

sin 2t√
π

, · · ·
}

is an orthonormal set in the space of functions on [0, 2π].
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