
 
If 𝒂, 𝒃, 𝒄 > 𝟎, 𝒂𝟒 + 𝒃𝟒 + 𝒄𝟒 = 𝟑 then: 

𝟏

𝒂𝟐𝒃𝒄
+

𝝀𝟐

𝒃𝟐𝒂𝒄
+

(𝝀 + 𝟏)𝟐

𝒄𝟐𝒂𝒃
≥

𝟒(𝝀 + 𝟏)𝟐𝒂𝟒𝒃𝟒𝒄𝟒

𝒂𝟒𝒃𝟒 + 𝒃𝟒𝒄𝟒 + 𝒄𝟒𝒂𝟒 

Proposed by Marin Chirciu-Romania 

Solution by Tapas Das-India 

𝒂𝟒 + 𝒃𝟒 + 𝒄𝟒 =
𝒂𝟒

𝟏𝟑
+

𝒃𝟒

𝟏𝟑
+

𝒄𝟒

𝟏𝟑
≥

𝑹𝒂𝒅𝒐𝒏 𝟏

𝟐𝟕
(𝒂 + 𝒃 + 𝒄)𝟒 = 

= (
𝒂 + 𝒃 + 𝒄

𝟑
)

𝟑

(𝒂 + 𝒃 + 𝒄) ≥
𝑨𝑴−𝑮𝑴

 𝒂𝒃𝒄(𝒂 + 𝒃 + 𝒄) = 𝒂𝟐𝒃𝒄 + 𝒃𝟐𝒄𝒂 + 𝒄𝟐𝒂𝒃 (𝟏) 

𝒂𝟒𝒃𝟒 + 𝒃𝟒𝒄𝟒 +  𝒄𝟒𝒂𝟒 = 𝒂𝟒𝒃𝟒𝒄𝟒 (
𝟏

𝒂𝟒
+

𝟏

𝒃𝟒
+

𝟏

𝒄𝟒
) ≥

𝑩𝒆𝒓𝒈𝒔𝒕𝒓𝒐𝒎

 𝒂𝟒𝒃𝟒𝒄𝟒.
𝟗

𝒂𝟒 + 𝒃𝟒 + 𝒄𝟒
 (𝟐) 

𝟏

𝒂𝟐𝒃𝒄
+

𝝀𝟐

𝒃𝟐𝒂𝒄
+

(𝝀 + 𝟏)𝟐

𝒄𝟐𝒂𝒃
≥

𝑩𝒆𝒓𝒈𝒔𝒕𝒓𝒐𝒎 (𝟏 + 𝝀 + 𝝀 + 𝟏)𝟐

𝒂𝟐𝒃𝒄 + 𝒃𝟐𝒄𝒂 + 𝒄𝟐𝒂𝒃 
≥
(𝟏)

 
𝟒(𝝀 + 𝟏)𝟐

𝒂𝟒 + 𝒃𝟒 + 𝒄𝟒
 (𝟑) 

(𝒂𝟒𝒃𝟒 + 𝒃𝟒𝒄𝟒 +  𝒄𝟒𝒂𝟒) (
𝟏

𝒂𝟐𝒃𝒄
+

𝝀𝟐

𝒃𝟐𝒂𝒄
+

(𝝀 + 𝟏)𝟐

𝒄𝟐𝒂𝒃
) ≥

(𝟐)&(𝟑)

 

≥  𝒂𝟒𝒃𝟒𝒄𝟒.
𝟗

𝒂𝟒 + 𝒃𝟒 + 𝒄𝟒
.

𝟒(𝝀 + 𝟏)𝟐

𝒂𝟒 + 𝒃𝟒 + 𝒄𝟒
=

𝒂𝟒+𝒃𝟒+𝒄𝟒=𝟑 
 𝒂𝟒𝒃𝟒𝒄𝟒. 𝟒(𝝀 + 𝟏)𝟐 

 
𝟏

𝒂𝟐𝒃𝒄
+

𝝀𝟐

𝒃𝟐𝒂𝒄
+

(𝝀 + 𝟏)𝟐

𝒄𝟐𝒂𝒃
≥

𝟒(𝝀 + 𝟏)𝟐𝒂𝟒𝒃𝟒𝒄𝟒

𝒂𝟒𝒃𝟒 + 𝒃𝟒𝒄𝟒 + 𝒄𝟒𝒂𝟒
 

Equality holds for  a=b= c=1. 

 


