
Answer on Question #76068 – Math – Calculus 

Question 

 

Obtain the Fourier series for the following periodic function which has a period of 

2π: f(x)=x^2 for−π≤x≤π  

Solution 

 𝑓(𝑥) = 𝑥2 

  𝑓(𝑥) =
𝑎0

2
+ ∑ (𝑎𝑛cos(𝑛𝑥) + 𝑏𝑛sin(𝑛𝑥))

∞
𝑛=1  

 𝑎0 =
1

𝜋
∫ 𝑓(𝑥)
𝜋

−𝜋
𝑑𝑥 =

1

𝜋
∫ 𝑥2
𝜋

−𝜋
𝑑𝑥 =

1

3𝜋
𝑥3|𝑥=−𝜋

𝑥=𝜋 =
2

3
. 

 𝑎𝑛 =
1

𝜋
∫ 𝑓(𝑥)cos(𝑛𝑥)
𝜋

−𝜋
𝑑𝑥 =

1

𝜋
∫ 𝑥2cos(𝑛𝑥)
𝜋

−𝜋
𝑑𝑥 = 

=
1

𝜋
(
2𝑥𝑐𝑜𝑠(𝑛𝑥)

𝑛2
+
(𝑛2𝑥2 − 2) sin(𝑛𝑥)

𝑛3
)|𝑥=−𝜋
𝑥=𝜋 =

4

𝑛2
cos(𝜋𝑛) =

4

𝑛2
(−1)𝑛. 

 𝑏𝑛 =
1

𝜋
∫ 𝑓(𝑥)sin(𝑛𝑥)
𝜋

−𝜋
𝑑𝑥 =

1

𝜋
∫ 𝑥2sin(𝑛𝑥)
𝜋

−𝜋
𝑑𝑥 = 

=
1

𝜋
(
2𝑥𝑠𝑖𝑛(𝑛𝑥)

𝑛2
−

(𝑛2𝑥2−2)cos(𝑛𝑥)

𝑛3
)|𝑥=−𝜋
𝑥=𝜋 = 0  

 𝑓(𝑥) =
1

3
+ 4∑

(−1)𝑛

𝑛2
cos(𝑛𝑥)∞

𝑛=1 . 

Answer: 𝑓(𝑥) =
1

3
+ 4∑

(−1)𝑛

𝑛2
cos(𝑛𝑥)∞

𝑛=1 . 

 

 

 

 

Answer provided by https://www.AssignmentExpert.com 

https://www.assignmentexpert.com/

