
 
If 𝒏 ∈ 𝒁+    then: 

 𝟎 < √𝟒𝒏 + 𝟐 − √𝒏 − √𝒏 + 𝟏 <
𝟏

𝟏𝟔√𝒏
𝟑  

Proposed by Mais Hasanov-Azerbaijan 

Solution by Amin Hajiyev-Azerbaijan 

  𝑲 = √𝟒𝒏 + 𝟐 − √𝒏 − √𝒏 + 𝟏 = √𝟒𝒏 + 𝟐 − (√𝒏 + √𝒏 + 𝟏) 

𝑲 > 0 →   √𝟒𝒏 + 𝟐 > √𝒏 + √𝒏 + 𝟏 → 𝟒𝒏 + 𝟐 > (√𝒏 + √𝒏 + 𝟏)
𝟐
 

𝟒𝒏 + 𝟐 > 2𝒏 + 𝟏 + 𝟐√𝒏𝟐 + 𝒏 →   𝟐𝒏 + 𝟏 > 2√𝒏𝟐 + 𝒏  → (𝟐𝒏 + 𝟏)𝟐 > 4𝒏𝟐 + 𝟒𝒏 

𝟒𝒏𝟐 + 𝟒𝒏 + 𝟏 > 4𝒏𝟐 + 𝟒𝒏,   𝟏 > 0 →  𝐾 > 0 

𝑲 <
𝟏

𝟏𝟔√𝒏𝟑     𝑲 = √𝟒𝒏 + 𝟐 − (√𝒏 + √𝒏 + 𝟏) 

𝑲 =
(√𝟒𝒏 + 𝟐)

𝟐
− (√𝒏 + √𝒏 + 𝟏)

𝟐

√𝟒𝒏 + 𝟐 + √𝒏 + √𝒏 + 𝟏
=

𝟐𝒏 + 𝟏 − 𝟐√𝒏𝟐 + 𝒏

√𝟒𝒏 + 𝟐 + √𝒏 + √𝒏 + 𝟏
= 

=
(𝟐𝒏 + 𝟏)𝟐 − (𝟐√𝒏𝟐 + 𝒏)

𝟐

(√𝟒𝒏 + 𝟐 + √𝒏 + √𝒏 + 𝟏)(𝟐𝒏 + 𝟏 + 𝟐√𝒏𝟐 + 𝒏)
=

=
𝟏

(√𝟒𝒏 + 𝟐 + √𝒏 + √𝒏 + 𝟏)(𝟐𝒏 + 𝟏 + 𝟐√𝒏𝟐 + 𝒏)
 

𝒏 ≥ 𝟏 →   √𝟒𝒏 + 𝟐 + √𝒏 + √𝒏 + 𝟏 > √𝟒𝒏 + √𝒏 + √𝒏 = 𝟒√𝒏 

𝟐𝒏 + 𝟏 + 𝟐√𝒏𝟐 + 𝒏 > 2𝒏 + 𝟐√𝒏𝟐 = 𝟒𝒏  

𝑲 <
𝟏

𝟏𝟔𝒏√𝒏
→   𝒏

𝟑
𝟐 > 𝒏

𝟏
𝟑  →

𝟏

𝒏√𝒏
<

𝟏

√𝒏𝟑  

𝟎 < 𝐾 <
𝟏

𝟏𝟔√𝒏𝟑   


