
 
Find a closed form: 

 

𝛀 = ∫ ∫ ∫
𝐥𝐨𝐠(𝒙𝟐) 𝐥𝐨𝐠(𝒚𝟐) 𝐥𝐨𝐠(𝒛𝟐) 𝐥𝐨𝐠⁡(𝒙𝒚𝒛)

𝟏 + 𝒙𝒚𝒛
𝒅𝒙𝒅𝒚𝒅𝒛

𝟏

𝟎

𝟏

𝟎

𝟏

𝟎

 

 
Proposed by Hikmat Mammadov-Azerbaijan 

Solution by Shirvan Tahirov-Azerbaijan 
 

𝛀 = ∫ ∫ ∫
𝐥𝐧(𝒙𝟐) 𝐥𝐧(𝒚𝟐) 𝐥𝐧(𝒛𝟐) 𝒙𝒚𝒛

𝟏 + 𝒙𝒚𝒛
𝒅𝒙𝒅𝒚𝒅𝒛 =

𝟏

𝟎

𝟏

𝟎

𝟏

𝟎

 

 

𝐥𝐢𝐦
𝒂→𝟎

𝝏

𝝏𝒂
∫ ∫ ∫

𝐥𝐧(𝒙𝟐) 𝐥𝐧(𝒚𝟐) 𝐥𝐧(𝒛𝟐) (𝒙𝒚𝒛)𝒂

𝟏 + 𝒙𝒚𝒛
𝒅𝒙𝒅𝒚𝒅𝒛 =

𝟏

𝟎

𝟏

𝟎

𝟏

𝟎

 

 

𝟖 𝐥𝐢𝐦
𝒂→𝟎

𝝏

𝝏𝒂
∑(−𝟏)𝒏∫ ∫ ∫ 𝒙𝒂

𝟏

𝟎

𝟏

𝟎

𝐥𝐧(𝒙)𝒚𝒂 𝐥𝐧(𝒚) 𝒛𝒂 𝐥𝐧(𝒛) (𝒙𝒚𝒛)𝒏𝒅𝒙𝒅𝒚𝒅𝒛 =
𝟏

𝟎𝒏≥𝟎

 

 

𝟖 𝐥𝐢𝐦
𝒂→𝟎

𝝏

𝝏𝒂
∑(−𝟏)𝒏∫ ∫ ∫ 𝐥𝐧(𝒙) 𝐥𝐧(𝒚) 𝐥𝐧(𝒛) 𝒙𝒂+𝒏𝒚𝒂+𝒏𝒛𝒂+𝒏𝒅𝒙𝒅𝒚𝒅𝒛 =

𝟏

𝟎

𝟏

𝟎

𝟏

𝟎𝒏≥𝟎

 

 

𝟖 𝐥𝐢𝐦
𝒂→𝟎

𝝏

𝝏𝒂
∑(−𝟏)𝒏(∫ 𝒙𝒂+𝒏 𝐥𝐧(𝒙)𝒅𝒙 +∫ 𝒚𝒂+𝒏 𝐥𝐧(𝒚)𝒅𝒙 + ∫ 𝒛𝒂+𝒏 𝐥𝐧(𝒛)𝒅𝒛) =⁡

𝟏

𝟎

⁡
𝟏

𝟎

⁡
𝟏

𝟎𝒏≥𝟎

 

 

𝜟 ∶ ⁡∫ 𝒙𝒂+𝒏 𝐥𝐧(𝒙)𝒅𝒙 =⏞
𝑰.𝑩.𝑷𝟏

𝟎

(
𝐥𝐧(𝒙) . 𝒙𝒏+𝒂+𝟏

𝒏 + 𝒂 + 𝟏
)
𝟏

𝟎

− ∫
𝒙𝒏+𝒂

𝒏 + 𝒂 + 𝟏
𝒅𝒙 = 𝟎 −

𝟏

(𝒏 + 𝒂 + 𝟏)
∫ 𝒙𝒏+𝒂𝒅𝒙 = −

𝟏

(𝒏 + 𝒂 + 𝟏)𝟐

𝟏

𝟎

𝟏

𝟎

 

 
𝑻𝒉𝒆⁡⁡𝒐𝒕𝒉𝒆𝒓⁡⁡𝒕𝒘𝒐⁡⁡𝒊𝒏𝒕𝒆𝒈𝒓𝒂𝒍′𝒔⁡𝒂𝒓𝒆⁡⁡𝒔𝒐𝒍𝒗𝒆𝒅⁡⁡𝒊𝒏⁡⁡𝒕𝒉𝒆⁡𝒔𝒂𝒎𝒆⁡⁡𝒇𝒐𝒓𝒎… 

𝟖 𝐥𝐢𝐦
𝒂→𝟎

𝝏

𝝏𝒂
∑(−𝟏)𝒏 ((−

𝟏

(𝒏 + 𝒂 + 𝟏)𝟐
)⁡. (−

𝟏

(𝒏 + 𝒂 + 𝟏)𝟐
)⁡.⁡⁡(−

𝟏

(𝒏 + 𝒂 + 𝟏)𝟐
)) =

𝒏≥𝟎

 

−𝟖 𝐥𝐢𝐦
𝒂→𝟎

𝝏

𝝏𝒂
∑

(−𝟏)𝒏

(𝒏 + 𝒂 + 𝟏)𝟔
= 𝟒𝟖 𝐥𝐢𝐦

𝒂→𝟎
∑

(−𝟏)𝒏

(𝒏 + 𝒂 + 𝟏)𝟕
= 𝟒𝟖∑

(−𝟏)𝒏

(𝒏 + 𝟏)𝟕
=

𝒏≥𝟎𝒏≥𝟎𝒏≥𝟎

 

= 𝟒𝟖∑
(−𝟏)𝒏+𝟏

(𝒏)𝟕
= 𝟒𝟖𝜼(𝟕)

𝒏≥𝟏

 

𝑾𝒉𝒆𝒓𝒆⁡⁡𝜼(𝝂)⁡⁡𝒊𝒔⁡⁡𝒕𝒉𝒆⁡⁡𝑫𝒊𝒓𝒊𝒄𝒉𝒍𝒆𝒕⁡⁡𝒆𝒕𝒂⁡⁡𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏. 
 


