
 
Find a closed form: 

∫ ((𝒍𝒏𝟒(𝒙) + 𝒙𝟒) +
𝒙𝟑

𝟑 − 𝒙𝟑
)𝒅𝒙

𝟏

𝟎

 

 
Proposed by Shirvan Tahirov-Azerbaijan 

Solution by Quadri Faruk Temitope-Nigeria 
 

𝑰 = ∫ ((𝒍𝒏𝟒(𝒙) + 𝒙𝟒)  +  
𝒙𝟑

𝟑 − 𝒙𝟑
)𝒅𝒙 = ∫ 𝒍𝒏𝟒(𝒙)𝒅𝒙

𝟏

𝟎⏟        
𝑨

+ ∫ 𝒙𝟒𝒅𝒙
𝟏

𝟎⏟    
𝑩

+ ∫
𝒙𝟑

𝟑 − 𝒙𝟑
𝒅𝒙

𝟏

𝟎⏟        
𝑪

𝟏

𝟎

 

𝑨 = ∫ 𝒍𝒏𝟒(𝒙)𝒅𝒙
𝟏

𝟎

      =         ⏟      
𝒅𝒙=−𝒆𝒑𝒅𝒑

[−∞;𝟎]

⏞      

𝐥𝐧(𝒙)=−𝒑

𝒙=𝒆−𝒑

 ∫ (−𝒑)𝟒. ( −𝒆−𝒑)𝒅𝒑 = ∫ 𝒑𝟓−𝟏𝒆−𝒑 = 𝜞(𝟓) = 𝟐𝟒
+∞

𝟎

𝟎

−∞

 

𝑩 = ∫ 𝒙𝟒𝒅𝒙 =
𝟏

𝟓
𝒙𝟓
𝟏

𝟎
=
𝟏

𝟓

𝟏

𝟎

 

𝑪 = ∫
𝒙𝟑

𝟑 − 𝒙𝟑
𝒅𝒙

𝟏

𝟎

=
𝟏

𝟑
∫

𝒙𝟑

𝟏 − (
𝒙

√𝟑
)𝟑
𝒅𝒙 =

𝟏

𝟑
∑∫ (

𝒙

√𝟑
)𝟑𝒏. 𝒙𝟑

𝟏

𝟎

𝒅𝒙 =

∞

𝒏=𝟎

𝟏

𝟎

 

 

𝟏

𝟑
∑

𝟏

(√𝟑)𝟑𝒏

∞

𝒏=𝟎

∫ 𝒙𝟑𝒏+𝟑
𝟏

𝟎

𝒅𝒙 =
𝟏

𝟑
∑

𝟏

𝟑𝒏
 . (

𝒙𝟑𝒏+𝟒

𝟑𝒏 + 𝟒
)
𝟏

𝟎
=
𝟏

𝟑
∑

𝟏

𝟑𝒏
 .  

𝟏

(𝟑𝒏 + 𝟒)
=

∞

𝒏=𝟎

∞

𝒏=𝟎

 

= −
𝟒√𝟑𝝅 .  𝜞 (

𝟑

𝟒
)

𝟓𝜞 (−
𝟏

𝟔
)

 

 
𝑯𝒆𝒏𝒄𝒆 ∶  

𝑰 = 𝑨 + 𝑩+ 𝑪 = 𝟐𝟒 + 
𝟏

𝟓
− 
𝟒√𝟑𝝅 .  𝜞 (

𝟑

𝟒
)

𝟓𝜞 (−
𝟏

𝟔
)

=
𝟏𝟐𝟏

𝟓
− 
𝟒√𝟑𝝅 .  𝜞 (

𝟑

𝟒
)

𝟓𝜞 (−
𝟏

𝟔
)
  

∫ ((𝒍𝒏𝟒(𝒙) + 𝒙𝟒) +
𝒙𝟑

𝟑 − 𝒙𝟑
)𝒅𝒙 =

𝟏𝟐𝟏

𝟓
− 
𝟒√𝟑𝝅 .  𝜞 (

𝟑

𝟒
)

𝟓𝜞 (−
𝟏

𝟔
)

𝟏

𝟎

 

 
 
 

 


