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ANSWERS






These are some practice problems from Chapter 10, Sections 1-4. See pre-
vious practice problem sets for the material before Chapter 10.

Problem 1. Let f(z) be the function of period 2L = 4 which is given on the
interval (—2,2) by

f(x):{o, —2<z<0

2—z, O<z<2.

Find the Fourier Series of f(z).

Answer:
The function is neither even nor odd. The Fourier coefficients are calculated as
follows.

For ag, we have

L
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= 1/0 (2 — ) dux, since f(x)=0 on (—2,0)
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For a,, with n > 1, we have
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Finally, for b, we get

L
b, %/_L flx) sin(Tm) dz

;/_22 f(m)sin(?m) dz
1 72

_ 5/0 2 - ) sin<”2”x) dz

2

nw

For the cosine terms in the series, we use 2k + 1 to run over the odd integers.
Thus, the Fourier Series of f(x) is
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Problem 2. Let f(z) be the function of period 2L = 2 which is given on the
interval (—1,1) by f(z) =1 — 2%
Find the Fourier Series of f(z).

Answer:
The function is even.
Using the fact the function is even, we get

L
aozi/_Lf(x)d:E
1t
:5/_1(1—m2)dm

= /01(1 — %) dx
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Again using the fact that the function is even, we get
1 L
an = 7 /_L flx) cos(Tx) dx
1
= / (1 — 2?) cos(nmz) da
-1

= 2/01(1 — 2%) cos(nmx) dz
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For the b,,’s, we have

L
by = %/_L f(z) sin(ngac) dx

= /1 (1 — 2?) sin(nrx) dr

-1

=0,

because the integrand is an odd function.

Thus, the Fourier Series of f(x) is

2 4 K (—1)ntt
3 + = ,;1 Tcos(nmc).

Problem 3. Consider the function

f(z) = 2z, 0<az<l.

. Find the Fourier cosine series of f(z) Hint: you're using the even half-range
expansion.

Answer:

In this case (0,L) = (0,1), so L = 1. Using the formulas for the even
half-range expansion, we get the following.

For ay,

L
ag = %/0 f(z)dx
2

:/ 2x dx
0

1.

For a,, we get

L
apn, = %/0 f(x) cos(Tx) dx

2
= 2/ 2z cos(nmz) dx
0
4
= _TL27T2 [1 - (_l)n]



Using 2k + 1, £ = 0,1,2,... to range over the odd integers, the Fourier
cosine series of f(z) is

8 — 1

. Find the Fourier sine series of f(x). Hint: you'’re using the odd half-range
expansion.

Answer:

Using the formulas for the odd half-range expansion, we have

L
by = %/o f(z) sin(n;x) dx

1
= 2/ 2x sin(nmwz) dx
0

4(—=1)m+t
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so the Fourier sine series of f(z) is

-1 n+1

% Z % sin(nmx).




