
 

 

Answer on Question #52871 – Math – Calculus 

 Find the Fourier series for the periodic function f(x) with the period 2 π given by  

 f(x)=2x, - π< x< π 

Solution 

 𝒇(𝒙) = ∑ 𝑨𝒏𝒄𝒐𝒔 (
𝒏𝝅𝒙

𝑳
) + ∑ 𝑩𝒏𝒔𝒊𝒏 (

𝒏𝝅𝒙

𝑳
)∞

𝒏=𝟎
∞
𝒏=𝟎  

where  

 𝑨𝟎 =
𝟏

𝟐𝑳
∫ 𝒇(𝒙)𝒅𝒙 = 
𝑳

−𝑳

𝟏

𝟐𝝅
∫ 𝟐𝒙𝒅𝒙
𝝅

−𝝅
= 𝟎;  

  𝑨𝒏 =
𝟏

𝑳
∫ 𝒇(𝒙)𝒄𝒐𝒔 (

𝒏𝝅𝒙

𝑳
)𝒅𝒙 = 

𝑳

−𝑳

𝟏

𝝅
∫ 𝟐𝒙𝒄𝒐𝒔 (

𝒏𝒙

𝟐
)𝒅𝒙

𝝅

−𝝅
= 𝟎;  

  𝑩𝒏 =
𝟏

𝑳
∫ 𝒇(𝒙)𝒔𝒊𝒏 (

𝒏𝝅𝒙

𝑳
)𝒅𝒙 = 

𝑳

−𝑳

𝟏

𝝅
∫ 𝟐𝒙𝒔𝒊𝒏 (

𝒏𝒙

𝟐
)𝒅𝒙

𝝅

−𝝅
= 

 =
𝟏𝟔

𝝅𝒏𝟐
𝒔𝒊𝒏

𝝅𝒏

𝟐
−

𝟖

𝒏
𝒄𝒐𝒔

𝝅𝒏

𝟐
= 

=

{
 

 
𝟏𝟔

𝟒𝝅𝒌𝟐
𝒔𝒊𝒏(𝝅𝒌) −

𝟖

𝟐𝒌
𝒄𝒐𝒔(𝝅𝒌), 𝒏 = 𝟐𝒌

𝟏𝟔

𝝅(𝟐𝒌 + 𝟏)𝟐
𝒔𝒊𝒏 (

𝝅

𝟐
+ 𝝅𝒌) −

𝟖

𝒏
𝒄𝒐𝒔 (

𝝅

𝟐
+ 𝝅𝒌) , 𝒏 = 𝟐𝒌 + 𝟏

=

{
 

 
𝟒

𝒌
(−𝟏)𝒌+𝟏, 𝒏 = 𝟐𝒌

𝟏𝟔(−𝟏)𝒌

𝝅(𝟐𝒌 + 𝟏)𝟐
, 𝒏 = 𝟐𝒌 + 𝟏

 

 

So  𝒇(𝒙) = −𝟒∑
(−𝟏)𝒏

𝒏

∞
𝒏=𝟏  𝒔𝒊𝒏(𝒏𝒙) +

𝟏𝟔

𝝅
∑

(−𝟏)𝒏

(𝟐𝒏+𝟏)𝟐
∞
𝒏=𝟏  𝒔𝒊𝒏 (

𝟐𝒏+𝟏

𝟐
 𝒙) 
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