Math/Physics 507 Homework 2
Fourier Series, Part 11
Solutions

1. (a) The input signal is periodic with period 27 /w, so we take L = 7 /w.
The output signal in the first case is given by

0 —mjw <t <0
Fuuo(t) = { Asin(wt) 0<t<m/w

The Fourier coefficients are then given by:
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while for n # 1 we get
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Putting this together gives
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which by relabelling the summation variable gives the claimed
Fourier series.

In this case, the output signal is

| —Asin(wt) —7m/w <t <0
Tro(t) = { Asin(wt) 0<t<7/w

Observe that ff,(t) is an even function so it must have a cosine
series (all the b, are zero). Since fy,, is even, we can compute the
a, (including ag) by the formula
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It saves enormous time and trouble to notice that these integrals
are exactly the integrals worked out for a, in part (a) up to a
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factor of two. Thus, we immediately get
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as claimed.



