
B3D Handout 19: Sheet 7 Question 2

We were looking at the “rectified wave” f(x) with period 2π:

f(x) =

{

sinx for x between 0 and π
0 for x between π and 2π.

The solution (with an extra sketch) to your question:

(a) f(x):
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(b)

a0 =
1

π

∫ 2π

0

f(x) dx =
1

π

∫

π

0

sinxdx =
1

π
[− cosx]π0 =

1

π
[− cosπ + cos 0] =

2

π

a1 =
1

π

∫ 2π

0

f(x) cosxdx =
1

π

∫

π

0

sinx cosxdx =
1

2π

∫

π

0

sin 2x dx

=
1

2π
[− 1

2
cos 2x]π0 =

1

2π
[− 1

2
cos 2π + 1

2
cos 0] = 0

b1 =
1

π

∫ 2π

0

f(x) sinxdx =
1

π

∫

π

0

sin2 xdx =
1

2π

∫

π

0

1− cos 2x dx

=
1

2π
[x− 1

2
sin 2x]π0 =

1

2π
[π − 1

2
sin 2π − 0 + 1

2
sin 0] =

1

2

an =
1

π

∫ 2π

0

f(x) cosnxdx =
1

π

∫

π

0

sinx cosnxdx =
1

2π

∫

π

0

(sin (n+ 1)x− sin (n− 1)x) dx

=
1

2π

[

−

cos (n+ 1)x

(n+ 1)
+

cos (n− 1)x

(n− 1)

]π

0

=
1

2π

[

−

(−1)n+1

(n+ 1)
+

(−1)n−1

(n− 1)
+

1

(n+ 1)
−

1

(n− 1)

]

=
1

2π

[

(−1)n + 1

(n+ 1)
−

(−1)n + 1

(n− 1)

]

=

{

0 n odd
−2/[(n2

− 1)π] n even

bn =
1

π

∫ 2π

0

f(x) sinnxdx =
1

π

∫

π

0

sinx sinnxdx =
1

2π

∫

π

0

(cos (n− 1)x− cos (n+ 1)x) dx

=
1

2π
[
sin (n− 1)x

(n− 1)
−

sin (n+ 1)x

(n+ 1)
]π0 = 0

The series begins:

f(x) =
1

π
+

1

2
sinx−

2

3π
cos 2x
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