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Proposed by Shirvan Tahirov-Azerbaijan  
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Solution 2 by Amin Hajiyev-Azerbaijan 
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𝟒
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𝟎
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𝒏=𝟏
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𝟒
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𝟒
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𝟒
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𝟐
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𝟏

𝟐
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𝟕

𝟒
𝐥𝐧(𝟐)𝜻(𝟑) +

𝒍𝒏𝟒(𝟐)

𝟏𝟐
- 
𝝅𝟐

𝟏𝟐
𝒍𝒏𝟐(𝟐) −

𝟏𝟏𝝅𝟒

𝟑𝟔𝟎
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𝟏

𝟐
∫

𝐥𝐧(𝟏−𝒙)𝒍𝒏𝟐(𝟏+𝒙)

𝒙
𝒅𝒙

𝟏

𝟎⏟            

𝒂𝒃𝟐=>
𝟏

𝟔
(𝒂+𝒃)𝟑+

𝟏

𝟔
(𝒂−𝒃)𝟑−

𝒂𝟑

𝟑

=
𝟏

𝟖
∫

𝒍𝒏𝟑(𝒙)

𝟏−𝒙
𝒅𝒙 −

𝟏

𝟏𝟐
∫ (𝒍𝒏𝟑 (

𝟏−𝒙

𝟏+𝒙
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𝟏

𝟎⏟          
𝟏−𝒙

𝟏+𝒙
=>𝒙

𝟏

𝟎
𝒙𝒅𝒙 =

𝟏

𝟖
∑ ∫ 𝒙𝒏𝒍𝒏𝟑(𝒙)𝒅𝒙 −

𝟏

𝟔
∫

𝒍𝒏𝟑(𝒙)

𝟏−𝒙𝟐
𝒅𝒙 = −

𝝅𝟒

𝟒𝟖𝟎

𝟏

𝟎

𝟏

𝟎
∞
𝒏=𝟏  

Ω𝟏=J-K=2𝑳𝒊𝟒 (
𝟏

𝟐
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𝟕

𝟒
𝜻(𝟑) 𝐥𝐧(𝟐) +

𝟏

𝟏𝟐
𝒍𝒏𝟒(2)-

𝝅𝟐

𝟏𝟐
𝒍𝒏𝟐(𝟐) −

𝟒𝟏𝝅𝟒

𝟏𝟒𝟒𝟎
 



 

Ω𝟐=ζ(2)∑
(−𝟏)𝒏𝑯𝒏

𝒏
= 𝜻(𝟐)∑ (−𝟏)𝒏𝑯𝒏 ∫ 𝒙𝒏−𝟏𝒅𝒙 =

𝟏

𝟎
∞
𝒏=𝟏

∞
𝒏=𝟏

−𝜻(𝟐) ∫
𝐥𝐧(𝟏+𝒙)

𝒙(𝟏+𝒙)
𝒅𝒙

𝟏
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{
𝟏

𝒙(𝟏+𝒙)
=
𝟏

𝒙
−

𝟏

𝟏+𝒙
}

=
𝟏

𝟐
𝜻(𝟐)𝒍𝒏𝟐(𝟐) −

𝜻𝟐(𝟐)

𝟐
=
𝝅𝟐

𝟏𝟐
𝒍𝒏𝟐(𝟐) −

𝝅𝟒

𝟕𝟐
 

Answer: Ω=∫
𝑳𝒊𝟐(𝒙

𝟐)𝐥𝐧(𝟏+𝒙𝟐)

𝒙(𝟏+𝒙𝟐)
𝒅𝒙 =

𝟏

𝟐
(Ω𝟏 − Ω𝟐)

𝟏

𝟎
=𝑳𝒊𝟒(

𝟏

𝟐
)+
𝟕

𝟖
ζ(3)ln(2)+

𝟏

𝟐𝟒
𝒍𝒏𝟒(𝟐) −

𝝅𝟐

𝟏𝟐
𝒍𝒏𝟐(𝟐) −

𝟕𝝅𝟒

𝟗𝟔𝟎
 

Note : ζ(3) --- Apery’s constant 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

  


