
 
If 𝟎 < 𝒚 < 𝒙, 𝒏 ∈ ℕ, 𝒏 ≥ 𝟐 then: 
 

𝒙 − 𝒚

𝒏 √𝒙𝒏−𝟏𝒏 < √𝒙
𝒏

− √𝒚𝒏 <
𝒙 − 𝒚

𝒏 √𝒚𝒏−𝟏𝒏
 

 
Proposed by Mais Hasanov-Azerbaijan 

Solution by Daniel Sitaru-Romania 
 

Let be 𝒇: [𝒚, 𝒙] → ℝ, 𝒇(𝒕) = √𝒕𝒏 , 𝒇′(𝒕) =
𝟏

𝒏 √𝒕𝒏−𝟏𝒏  

 
By Lagrange’s mean value theorem: 

∃𝒄 ∈ (𝒚, 𝒙), 𝒇(𝒙) − 𝒇(𝒚) =
𝟏

𝒏 √𝒄𝒏−𝟏𝒏 (𝒙 − 𝒚) 

 

√𝒙𝒏 − √𝒚𝒏 =
𝒙 − 𝒚

𝒏 √𝒄𝒏−𝟏𝒏        (𝟏) 

 

𝒄 ∈ (𝒚, 𝒙) ⟹ 𝒚 < 𝒄 < 𝒙 ⟹ 𝒚𝒏−𝟏 < 𝒄𝒏−𝟏 < 𝒙𝒏−𝟏 ⟹ 
 

√𝒚𝒏−𝟏𝒏
< √𝒄𝒏−𝟏𝒏

< √𝒙𝒏−𝟏𝒏
⟹ 𝒏 √𝒚𝒏−𝟏𝒏

< 𝒏 √𝒄𝒏−𝟏𝒏
< 𝒏 √𝒙𝒏−𝟏𝒏

⟹ 
 

𝟏

𝒏 √𝒙𝒏−𝟏𝒏 <
𝟏

𝒏 √𝒄𝒏−𝟏𝒏 <
𝟏

𝒏 √𝒚𝒏−𝟏𝒏
⟹

𝒙 − 𝒚

𝒏 √𝒙𝒏−𝟏𝒏 <
𝒙 − 𝒚

𝒏 √𝒄𝒏−𝟏𝒏 <
𝒙 − 𝒚

𝒏 √𝒚𝒏−𝟏𝒏
⟹⏞
(𝟏)

 

 
𝒙 − 𝒚

𝒏 √𝒙𝒏−𝟏𝒏 < √𝒙𝒏 − √𝒚𝒏 <
𝒙 − 𝒚

𝒏 √𝒚𝒏−𝟏𝒏
 


