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Fig. 9.1. Arc of a curve and polygon of
chords
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Example 9.1 (Circular helix). From (7.4) we obtain
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The computation of the (usual} Fourier series is based on the integral identities

fsin (mx)sin(nx)dx =0, (1)
f’ €os (mx)cos (nx)d x=nbd,,, (2)
f sin(mx)cos (nx)dx =0 (3)

£sin (mx)dx=0 i4)

fcos{mx)d.r:ﬂ i5)

for m, n # 0, where 8, is the Kronecker delta.
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Using the method for a generalized Fourier series, the usual Fourier series involving sines and
cosines is obtained by taking f; (¥) = cos x and 5 (x) = sin x. Since these functions form a
complete orthogonal system over [—x, a]. the Fourier series of a function f (x) is given by

fm=§a.}+z_‘fa,ms{m}+25,. sin (n x). )
where

1

m:;j_:f[x}d.r (7)
1

ﬂ,,:;ff[x}mﬁ{n.r}dx i8)
1 .

b, = = j_: flx)sin(nx)dx (9)

and p= |, 2, 3, . Mote that the coefficient of the constant term ay has been written in a
special form compared to the general form for a generalized Fourier series in order to preserve
symmetry with the definitions of @, and b,,.
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For a function f (x) periodic on an interval [~ L, L] instead of [- &, 7]. a simple change of
variables can be used to transform the interval of integration from [-x, o] to [=L, L] Let

Xrs— (11)

(12}
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2simn acos f=sin(a+ fB)+sm(a — )
2cos asin f=sm(a + f)—sin(a — S)
2cos acos F =cos(a+ ) +cos(a— )

2sinasin S = cos(a — ) —cos(a + f)
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