Math 2352—Spring 2016

Solution to Week 11 Worksheet: Fourier series

1. (Demonstration)

2. (Practice) Find the Fourier series of

f(x):{o, - <x<0;

1, 0<z<m.

(Hint: Use the result from Q1 to find the Fourier series for g(z) = f(z) — 1/2.)
From Q1, we have the result that

(2) -1, —7n<z<0;
xT) =
g 1, O0<z <.

can be represented as
- 4
= ———sin(2k — 1)x.
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And we have

F(x) = glgle) +1].

Therefore, we have
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Or simply

[e o]

f(z) = % + Z ﬁ sin(2k — 1)z.

k=1
3. (Practice) Find the Fourier series of the sawtooth function

flz)=2, —-wm<az<m.

Since f(x) is odd, it can be represented by the Fourier sine series

flz) = i b, sinn..
n=1

The coefficient b,, are
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Since

{—1, if n odd;
cosnmw =

1, if n even,

We have

Therefore, the Fourier series for f(x) is given by

flx) = i(—l)"ﬂ% sin nz.

. (Practice) Find the Fourier series of the function

flx)=2% —-m<z<m.

Because f(x) is even, it can be represented by the Fourier cosin series given by
a oo
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flz) = 5t nél Ay, COSNE.

The coefficient ag is
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The coeflicient for n > 0 are

3

f(x) cosnxdz

2% cos nxdx

o\:‘O\
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= - cos nm
n

Therefore the Fourier series for f(x) is given by

fla)=" +§j -
Xr) — — — COSNx.
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