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Exercise 1

Identify even or odd functions and find their Fourier series for the period —1 < z < 1:
(i) f(z) = 2z;
(i) f(z) = —a

Exercise 2

Use Fourier series to find a solution of the equation
y'(z) — y(z) = a(z),
where a(z) = 2z for —1 <z < 1.

Solution:

For the interval [—1,1] and the odd function a(z) we calculate
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hence

a(z) = ansin(mrx) _ 4 Z (_1)nsin(n7rx).
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Next, for y we use general Fourier Series

y(r) = ag + Z(ancos(nwx) + bysin(nrx)),

n=1



and its second derivative

Z n?r2a,cos(nmwr) + n*rb,sin(nr)),

and substitute in our differential equation. Identifying constant coefficients we obtain
—ag = 0.
Identifying coefficients of cos(nmx) we have
2_2

n"m a, — a, =0,

whence

a, = 0.

Finally identifying coefficients of sin(nmx) we obtain

—(n*n%b, —by) = — ,

from where
4(=1)"

n nm(1l + n?m?)

and hence

. 4(-1)" ,
= ansm(mra:) = 42 msm(nﬂx).

Exercise 3

Find the Fourier integral representation of the function
Jxif|x] <1
ﬂ@_{Oﬁm>L

Solution:

Since the function is odd, we only need to compute the odd coefficient
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and so the Fourier integral is
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—SIhwx dw
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f(z) = /0 B(w)sinwz dw = —
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