Integration shortcut for Fourier series.

In computing the Fourier series of polynomials in z integrals of the form

/:v2 cos (wz)dzr /x2 sin (wz) dz (1)

arise. One way to evaluate these is to use integration by parts. For quadratic functions, as
above, this can be tedious since one has to integrate by parts twice. An alternative way to
determine (1) is to observe that
ﬁsin (wz) = — 2?sin(wz) icos (wz) = — 2?cos(wz) . (2)
duw? duw?

Hence one can rewrite (1) to give
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/a: sin (wz)de = -— W/sm (wz)dz . (3)
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= — 3 sin (wz) + w—i cos (wz) + % sin (wz)

/:1:2 sin (wz)dx = i [l cos (w:c)]
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= _gcos (wz) + el (wz) — ~, ¢os (wz) (4)

which provides a quicker method for evaluating a definite integral.



