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In problems 5, 6, 7 and 9, compute the Fourier sine series for the given function

5
̄
.) fx  −1

0  x  1

fx ∑
n1



bn sin
nx

T
where bn  2

T 0

T
fx sin nx

T
dx

bn  2 
0

1
−1sinnxdx  2

n cosn − 1

Substituting

fx  − 4
 ∑

k1


1

2k − 1
sin2k − 1x

6.) fx  cosx
0  x  

fx ∑
n1



bn sin
nx

T
where bn  2

T 0

T
fx sin nx

T
dx

bn  2
n2 0

n
cosu sinudx

Substituting

fx ∑
k1


8k

4k2 − 1
sin2kx

7
̄
.) fx  x2

0  x  

fx ∑
n1



bn sinnx where bn  2
 0


x2 sinnxdx

1




2

bn  
0


x2 sinnxdx  −x2 cosnx

n 0  2
n 0


xcosnxdx

 − 
2 cosnx

n  0  2
n x

sinnx
n 0

 − 1
n 0


sinnxdx

 − 
2 cosnx

n  2
n3 cosn − cos0

bn 
2−1n1

n  4−1n − 1
n3

Substituting

fx  x2 ∑
n1




2−1n1

n  4−1n − 1
n3  sinnx

9
̄
.) fx  x − x2

0  x  1

fx ∑
n1



bn sin
nx

T
where bn  2

T 0

T
fx sin nx

T
dx

bn  2 
0

1
x − x2 sinnxdx  −2 n sinn  2cosn − 2

n33

Substituting

fx ∑
k0


8

2k  133
sin2k  1x

In problems 11,13 and 15, compute the Fourier cosine series for the given function
1
̄
1
̄
.) fx   − x

0  x  

fx  a0

2
∑

n1



an cos nx
T

where an  2
T 0

T
fxcos nx

T
dx

an  2
 0


 − xcosnxdx  − 2


cosn − 1

n2 n ≥ 1

a0  2
 0


 − xdx  

Substituting

fx  
2
 4
 ∑

k1


1

2k − 12 cos2k − 1x

13.)fx  ex

0  x  1

2



fx  a0

2
∑

n1



an cos nx
T

where an  2
T 0

T
fxcos nx

T
dx

a0  2 
0

1
ex cosnxdx  −2e − 1 (since cos0  1)

Integrating by parts:

2 
0

1
ex cosnxdx 

excosnx  n sinnx
1  n22

an  2 
0

1
ex cosnxdx 

2excosnx  n sinnx
1  n22

0

2


2−1ne − 1

1  n22

fx  e − 1  2∑
n1


−1ne − 1
1  n22 cosnx

1
̄
5
̄
.) fx  sinx

0  x  

fx  a0

2
∑

n1



an cos nx
T

where an  2
T 0

T
fxcos nx

T
dx

an  2
 0


sinxcosnxdx  − 2


cosn  1
−1  n2

Substituting

fx  2
  2

 ∑
k1


1

2k  1
− 1

2k − 1
cos2kx

 sinxcosnxdx  1
2n2−2

cosx  nx − ncosx  nx  cosx − nx  ncosx − nx

3


