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i.e., we need to choose constants a0, a1, . . . , an, b1, b2, . . . , bn−1 such that

E(Sn) =
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+ an cos nx +
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°
ak cos kn + bn sin kx

¥i)2

.

Finding the constants is simplified by the fact that {φ0, φ1, . . . , φ2n−1} is or-

thogonal with respect to summation over equally spaced points
©
(xj, yj)

™2m−1

j=0

in [−π, π], i.e.,

for k 6= l,
2m−1X

j=0

φk(xj)φl(xj) = 0.

Why?

Theorem. If r is not a multiple of 2m, r an integer,
2m−1X

j=0

cos rxj = 0 and
2m−1X

j=0

sin rxj = 0,

and if r is not a multiple of m,
2m−1X

j=0

(cos rxj)
2 = m and

2m−1X
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(sin rxj)
2 = m.

Proof.

Recall. :

(1)
nX

i=1

ri = 1 + r + r2 + · · · + rn =
1− rn+1

1− r
.

(2) i2 = −1.

(3) eiz = cos z + i sin z.


