
 
In 𝚫𝑨𝑩𝑪 the following relationship holds: 

𝒂𝟖 + 𝒃𝟖 + 𝒄𝟖 ≥
𝟐𝟓𝟔

𝟑
⋅ 𝑭𝟒 +

𝟏

𝟐
∑(𝒂𝟒 − 𝒃𝟒)𝟐

𝒄𝒚𝒄

 

Proposed by Daniel Sitaru – Romania  
Solution by Tapas Das – India  

We know that 

𝟏𝟔𝑭𝟐 = 𝟐(𝒂𝟐𝒃𝟐 + 𝒃𝟐𝒄𝟐 + 𝒄𝟐𝒂𝟐) − (𝒂𝟒 + 𝒃𝟒 + 𝒄𝟒)         (1) 

Since, (𝒃𝟐 − 𝒄𝟐)𝟐 + (𝒄𝟐 − 𝒂𝟐)𝟐 + (𝒂𝟐 − 𝒃𝟐)𝟐 ≥ 𝟎 

i.e., 𝒃𝟐𝒄𝟐 + 𝒄𝟐𝒂𝟐 + 𝒂𝟐𝒃𝟐 ≤ 𝒂𝟒 + 𝒃𝟒 + 𝒄𝟒 

So, we can say from (1) 

𝟏𝟔𝑭𝟐 ≤ 𝒃𝟐𝒄𝟐 + 𝒄𝟐𝒂𝟐 + 𝒂𝟐𝒃𝟐 

∴ 𝑭𝟒 ≤
𝟏

𝟐𝟓𝟔
(𝒂𝟐𝒃𝟐 + 𝒃𝟐𝒄𝟐 + 𝒄𝟐𝒂𝟐)𝟐          (2) 

𝟏

𝟐
[∑(𝒂𝟒 − 𝒃𝟒)𝟐] =

𝟏

𝟐
[𝟐 (∑𝒂𝟖) − 𝟐(∑𝒂𝟒𝒃𝟒)] = (∑𝒂𝟖) −∑𝒂𝟒𝒃𝟒 

We need to show 

𝒂𝟖 + 𝒃𝟖 + 𝒄𝟖 ≥
𝟐𝟓𝟔

𝟑
𝑭𝟒 +

𝟏

𝟐
∑(𝒂𝟒 − 𝒃𝟒)𝟐 

Or, 𝒂𝟖 + 𝒃𝟖 + 𝒄𝟖 ≥
𝟐𝟓𝟔

𝟑
𝑭𝟒 + (∑𝒂𝟖) − ∑𝒂𝟒𝒃𝟒 

Or ∑𝒂𝟒𝒃𝟒 ≥
𝟐𝟓𝟔

𝟑
𝑭𝟒 

Or, ∑𝒂𝟒𝒃𝟒 ≥
𝟐𝟓𝟔

𝟑
⋅

𝟏

𝟐𝟓𝟔
(𝒃𝟐𝒄𝟐 + 𝒄𝟐𝒂𝟐 + 𝒂𝟐𝒃𝟐)𝟐 

[Using relation (2)] 

Or ∑𝒂𝟒𝒃𝟒 ≥
𝟏

𝟑
(𝒃𝟐𝒄𝟐 + 𝒄𝟐𝒂𝟐 + 𝒂𝟐𝒃𝟐)𝟐 

This is true by CBS inequality. 

 


