
3.3 Fourier analysis

Problem 3.6: Show the following relations
Z ⇡

�⇡

sinnt cosmtdt = 0

Z ⇡

�⇡

cosnt cosmtdt =

8
<

:

0 n 6= m

⇡ n = m 6= 0
2⇡ n = m = 0

Z ⇡
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sinnt sinmtdt =

⇢
0 n 6= m,n = m = 0
⇡ n = m

Problem 3.7: Find the Fourier series for the following examples

1. f(x) = |x|,�⇡ < x < ⇡

2. f(x) =

⇢
0 �⇡ < x < 0
1 0 < x < ⇡

3. f(x) = 1 + x on [�⇡, ⇡]

4. f(x) = 1 + sin2
t

5. f(x) =

8
<

:

1 �1  x < 0
1
2 x = 0 on [�1, 1]
x 0 < x  1

6. f(x) =

⇢
�1 �3  x < 0
1 0 < x  3

on [-3,3]

7. f(x) = x
2 on [�⇡, ⇡]

8. f(x) = f(x+ 2), f(x) = (x� 1)(x� 3) on [1,3] .

9. f(x) = x on [0,1] .

10. f(t) =

⇢
4
⇡ t 0  t <

⇡
2

�4
⇡ t

�⇡
2  t  0
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