
 
If 𝒂, 𝒃, 𝒄 > 𝟎 then: 

∑
𝒂𝟐 + 𝒃𝟐

𝒂𝟐 + 𝒃𝟐 + 𝟐𝒄𝟐
𝒄𝒚𝒄

≥
𝟑

𝟐
 

 
Proposed by Zaza Mzhavanadze-Georgia 

Solution by Omar Shah-India 
Denote: 

𝒙 = 𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐 
 

∑
𝒂𝟐 + 𝒃𝟐

𝒂𝟐 + 𝒃𝟐 + 𝟐𝒄𝟐
𝒄𝒚𝒄

=∑
𝒙− 𝒄𝟐

𝒙 + 𝒄𝟐
𝒄𝒚𝒄

=∑
−𝒙−𝒄𝟐 + 𝟐𝒙

𝒙 + 𝒄𝟐
𝒄𝒚𝒄

= 

 

= −𝟑 + 𝟐𝒙∑
𝟏

𝒙 + 𝒄𝟐
𝒄𝒚𝒄

≥⏞
𝑩𝑬𝑹𝑮𝑺𝑻𝑹𝑶𝑴

− 𝟑 + 𝟐𝒙 ∙
(𝟏 + 𝟏 + 𝟏)𝟐

𝟑𝒙 + 𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐
= 

= −𝟑 + 𝟐𝒙 ∙
𝟗

𝟑𝒙 + 𝒙
= −𝟑 +

𝟗

𝟐
=
𝟑

𝟐
 

 
Equality holds for 𝒂 = 𝒃 = 𝒄. 

 


