
PROBLEMS ON FOURIER SERIES 
 

Problem 1: Find expansion of function f to Fourier series on given interval: 

a)  f(x) = 2x,  0 < x < 1 

b)  f(x) = 110 - x,  105 < x < 115 
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e)  f(x) = x3,  0 < x <  
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l) 
 
f(x) = -x,  - < x <  

m)  f(x) = x,  0 < x < 1 

n)  f(x) = x ,  - < x <  

o)  f(x) = 1 - x,  0 < x < 1 

p)  f(x) = cos x ,  0 < x < 2 

q)  f(x) = sin x ,  0 < x < 2 

 

 



Solutions: a) 





1

2sin2

2

1

n n

xn


 

      b) 





1

5
sin

)1(
10

n

n

n

xn


 

       c) 


1

sin1

n n

nx


 

      d) 





1

sin
)1(

4 n

n

n

nx
 

       e) 













1

2

32

3

2sin
2

3
2cos

2

3

4 n

nx
nn

nx
n


 

       f) 





1

22
cos

14

3

2

n

nx
n

 

       g) 


 




1
2

cos
91

)1(

2

33

2

33

n

n

nx
n

 

      h) nx
n

xn
nn

n

sin
)1(

)12cos(
)12(

2

4 1
2














 

       i) 







1
2

2

cos
)1(

4
3 n

n

nx
n


 

      j)  










1
2

2sin22cos
41

)1(

2
sinh

4

2
sinh

2

n

n

nxnnx
n








 

      k)  










1
2

sincos
)1(

)1(
sinh2sinh

1

n

n

nxnnx
n 




 

      l) 





1

sin
)1(2

n

n

n

nx
 

      m) 





1

2sin1

2

1

n n

xn


 

     n) 


 




1
2)12(

)12cos(4

2 n n

xn




 

     o) 





1

2sin1

2

1

n n

xn


 

      p) nx
nn

n

2cos
14

)1(42

1
2

1














 

      q)
 

nx
nn

2cos
14

142

1
2



 



 


