
 
S.2425 If 𝒏, 𝒌, 𝒂, 𝒃, 𝒄 > 𝟎 then:  

𝒂𝟑

𝒏𝒂𝒃𝟐 + 𝒌𝒄𝟑
+

𝒃𝟑

𝒏𝒃𝒄𝟐 + 𝒌𝒂𝟑
+

𝒄𝟑

𝒏𝒄𝒂𝟐 + 𝒌𝒃𝟑
≥

𝟑

𝒏 + 𝒌
 

Proposed by Marin Chirciu – Romania 

   Solution by Titu Zvonaru-Romania 

Using Bergström inequality, Cârtoaje’s inequality,  and the known inequality: 

(𝒙 + 𝒚 + 𝒛)𝟐 ≥ 𝟑(𝒙𝒚 + 𝒚𝒛 + 𝒛𝒙), we obtain: 

𝒂𝟑

𝒏𝒂𝒃𝟐 + 𝒌𝒄𝟑
+

𝒃𝟑

𝒏𝒃𝒄𝟐 + 𝒌𝒂𝟑
+

𝒄𝟑

𝒏𝒄𝒂𝟐 + 𝒌𝒃𝟑
= 

=
𝒂𝟒

𝒏𝒂𝟐𝒃𝟐 + 𝒌𝒄𝟑𝒂
+

𝒃𝟒

𝒏𝒃𝟐𝒄𝟐 + 𝒌𝒂𝟑𝒃
+

𝒄𝟒

𝒏𝒄𝟐𝒂𝟐 + 𝒌𝒃𝟑𝒄
= 

≥
(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐)𝟐

𝒏(𝒂𝟐𝒃𝟐 + 𝒃𝟐𝒄𝟐 + 𝒄𝟐𝒂𝟐) + 𝒌(𝒂𝟑𝒃 + 𝒃𝟑𝒄 + 𝒄𝟑𝒂)
≥ 

≥
𝟑(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐)𝟐

(𝒏 + 𝒌)(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐)𝟐
=

𝟑

𝒏 + 𝒌
 


