
 
Find: 

𝛀 = 𝐥𝐢𝐦
𝒏→∞

(𝒍𝒐𝒈𝒏 + 𝐥𝐢𝐦
𝒙→𝟎

𝟏 − (𝟏 + 𝒙𝟐)𝑯𝒏−𝟏

𝒙𝟐
) 

 
Proposed by Khaled Abd Imouti-Damascus-Syria 

Solution by Amin Hajiyev-Azerbaijan 
 

Ω = 𝐥𝐢𝐦
𝒏→∞

(𝐥𝐨𝐠⁡(𝒏) + 𝐥𝐢𝐦
𝒙→𝟎

𝟏 − (𝟏 + 𝒙𝟐)𝑯𝒏−𝟏

𝒙𝟐
) = 𝐥𝐢𝐦

𝒏→𝟎
(𝐥𝐨𝐠(𝒏) + 𝒇(𝒏)) 

𝒇(𝒏) = 𝐥𝐢𝐦
𝒙→𝟎

𝟏 + 𝒙𝟐 − (𝟏 + 𝒙𝟐)𝑯𝒏

𝒙𝟐(𝟏 + 𝒙𝟐)
⁡⁡{𝟏 + 𝒙𝟐 = 𝒕⁡⁡, 𝒙𝟐 = 𝒕 − 𝟏} 

𝒇(𝒏) = 𝐥𝐢𝐦
𝒕→𝟏

𝒕 − 𝒕𝑯𝒏

𝒕𝟐 − 𝒕
= 𝐥𝐢𝐦

𝒙→𝟏

𝝏

𝝏𝒕
(𝒕 − 𝒕𝑯𝒏)

𝝏

𝝏𝒕
(𝒕𝟐 − 𝒕)

= 𝐥𝐢𝐦
𝒕→𝟏

𝟏 −𝑯𝒏𝒕
𝑯𝒏−𝟏

𝟐𝒕 − 𝟏
= 𝟏 −𝑯𝒏 

Ω = 𝐥𝐢𝐦
𝒏→𝟎

(𝐥𝐨𝐠(𝒏) − 𝑯𝒏 + 𝟏) = 𝐥𝐢𝐦
𝒏→∞

(𝐥𝐨𝐠(𝒏) − 𝐥𝐧(𝒏) − ᵧ −
𝟏

𝟐𝒏
+ 𝝃𝒏 + 𝟏) = 𝟏 − ᵧ 

{𝟎 ≤ 𝝃𝒏 ≤
𝟏

𝟖𝒏𝟐
⁡⁡𝒏 → ∞⁡⁡𝝃𝒏 → 𝟎⁡} 

 


