
 
S.2478  If 𝒂, 𝒃, 𝒄 > 𝟎 and 𝒏 ∈ 𝑵 then:  

∑
𝟏

𝒂𝒏𝒃𝒏(𝒂 + 𝒃)
𝐜𝐲𝐜

≥
𝟗

𝟐(𝒂𝒏+𝟏 + 𝒃𝒏+𝟏 + 𝒄𝒏+𝟏)
 

Proposed by Marin Chirciu – Romania 

   Solution by Titu Zvonaru-Romania 

We have: 

𝒂𝒏𝒃𝒏(𝒂 + 𝒃) ≤ 𝒂𝒏+𝟏 + 𝒃𝒏+𝟏 ⟺ 𝒂𝒏(𝒂 − 𝒃) + 𝒃𝒏(𝒃 − 𝒂) ≥ 𝟎 ⟺ (𝒂 − 𝒃)(𝒂𝒏 − 𝒃𝒏) ≥ 𝟎

⟺ (𝒂 − 𝒃)𝟐(𝒂𝒏−𝟏 + 𝒂𝒏−𝟐𝒃 + ⋯ + 𝒂𝒃𝒏−𝟐 + 𝒃𝒏−𝟏) ≥ 𝟎, 

which is obviously true. Yields that 

𝒂𝒏𝒃𝒏(𝒂 + 𝒃) ≤ 𝒂𝒏+𝟏 + 𝒃𝒏+𝟏     (𝟏) 

Applying (𝟏) and Bergström inequality, it follows that 

∑
𝟏

𝒂𝒏𝒃𝒏(𝒂 + 𝒃)
𝐜𝐲𝐜

≥ ∑
𝟏

𝒂𝒏+𝟏 + 𝒃𝒏+𝟏

𝐜𝐲𝐜

≥
𝟗

𝟐(𝒂𝒏+𝟏 + 𝒃𝒏+𝟏 + 𝒄𝒏+𝟏)
. 

Equality holds if and only if 𝒂 = 𝒃 = 𝒄. 


