
 

S.2489 If 𝒙, 𝒚, 𝒛, 𝒏 ∈ 𝑵, 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 ≤ 𝟗 then: 

𝟐𝒏 ∙ 𝒙𝒏+𝟏 + 𝟑𝒏 ∙ 𝒚𝒏+𝟏 + 𝟔𝒏 ∙ 𝒛𝒏+𝟏 ≥ 𝟑𝒏(𝒙𝒚𝒛)
𝒏+𝟑

𝟑  

Proposed by Khaled Abd Imouti – Syria 

   Solution by Titu Zvonaru-Romania 

Applying Radon’s inequality, the known inequality (𝒙 + 𝒚 + 𝒛)𝟐 ≤ 𝟑(𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐)  

and 𝑨𝑴 − 𝑮𝑴 inequality, it follows that:  

𝟐𝒏 ∙ 𝒙𝒏+𝟏 + 𝟑𝒏 ∙ 𝒚𝒏+𝟏 + 𝟔𝒏 ∙ 𝒛𝒏+𝟏 =
𝒙𝒏+𝟏

(
𝟏
𝟐)

𝒏 +
𝒚𝒏+𝟏

(
𝟏
𝟑)

𝒏 +
𝒛𝒏+𝟏

(
𝟏
𝟔)

𝒏 ≥ 

≥
(𝒙 + 𝒚 + 𝒛)𝒏+𝟏

(
𝟏
𝟐 +

𝟏
𝟑 +

𝟏
𝟔)

𝒏 = (𝒙 + 𝒚 + 𝒛)𝒏 = 

=
(𝒙 + 𝒚 + 𝒛)𝒏+𝟑

(𝒙 + 𝒚 + 𝒛)𝟐
≥

(𝒙 + 𝒚 + 𝒛)𝒏+𝟑

𝟑(𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐)
≥

(𝒙 + 𝒚 + 𝒛)𝒏+𝟑

𝟑𝟑
≥

𝟑𝒏+𝟑(𝒙𝒚𝒛)
𝒏+𝟑

𝟑

𝟑𝟑
= 𝟑𝒏(𝒙𝒚𝒛)

𝒏+𝟑
𝟑  

   Equality holds if and only if 𝒙 = 𝒚 = 𝒛 = √𝟑  and 𝟐𝒏 + 𝟑𝒏 + 𝟔𝒏 = 𝟑𝒏, that is 𝒏 = 𝟎. 


