
 
If 𝒂, 𝒃, 𝒄 > 𝟎 then: 

𝒂√𝒄𝟐 + 𝒃𝟐 + 𝒃√𝒂𝟐 + 𝒄𝟐 + 𝒄√𝒃𝟐 + 𝒂𝟐 ≥ √𝟐(𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂) 

Proposed by Daniel Sitaru – Romania  

Solution 1 by Ravi Prakash-New Delhi-India 

𝒂√𝒄𝟐 + 𝒃𝟐 + 𝒃√𝒂𝟐 + 𝒄𝟐 + 𝒄√𝒃𝟐 + 𝒂𝟐 

= 𝒂|𝒄 + 𝒊𝒃| + 𝒃|𝒂 + 𝒊𝒄| + 𝒄|𝒃 + 𝒊𝒂| = |𝒂𝒄 + 𝒊𝒂𝒃| + |𝒃𝒂 + 𝒊𝒃𝒄| + |𝒃𝒄 + 𝒊𝒂𝒄| 

≥ |𝒂𝒄 + 𝒃𝒂 + 𝒃𝒄 + 𝒊(𝒂𝒃 + 𝒃𝒄 + 𝒂𝒄)| = (𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂)|𝟏 + 𝒊| 

= √𝟐(𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂) 

Solution 2 by Tapas Das-India 

𝒂√𝒄𝟐 + 𝒃𝟐 + 𝒃√𝒂𝟐 + 𝒄𝟐 + 𝒄√𝒃𝟐 + 𝒂𝟐 

= √𝒂𝟐𝒄𝟐 + 𝒂𝟐𝒃𝟐 + √𝒃𝟐𝒂𝟐 + 𝒃𝟐𝒄𝟐 + √𝒄𝟐𝒃𝟐 + 𝒄𝟐𝒂𝟐 

≥
𝑴𝒊𝒏𝒌𝒐𝒘𝒔𝒌𝒊

 √(𝒂𝒄 + 𝒃𝒂 + 𝒄𝒃)𝟐 + (𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂)𝟐 

= √𝟐(𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂)𝟐 = √𝟐(𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂) 

Solution 3 by Khaled Abd Imouti-Syria 

𝒂√𝒄𝟐 + 𝒃𝟐 + 𝒃√𝒂𝟐 + 𝒄𝟐 + 𝒄√𝒃𝟐 + 𝒂𝟐 ≥ √𝟐(𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂) 

√𝒂𝟐𝒄𝟐 + 𝒂𝟐𝒃𝟐 + √𝒃𝟐𝒂𝟐 + 𝒄𝟐𝒃𝟐 +√𝒄𝟐𝒃𝟐 + 𝒄𝟐𝒂𝟐 ≥
?

√𝟐(𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂) 

√
𝒂𝟐𝒄𝟐 + 𝒂𝟐𝒃𝟐

𝟐
+ √

𝒃𝟐𝒂𝟐 + 𝒄𝟐𝒃𝟐

𝟐
+ √

𝒄𝟐𝒃𝟐 + 𝒄𝟐𝒂𝟐

𝟐⏟                                
𝒆𝟏

≥ 𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂 

By using AM-GM 

𝒆𝟏 ≥
𝒂𝒄 + 𝒂𝒃 + 𝒃𝒄 + 𝒄𝒃 + 𝒄𝒃 + 𝒄𝒂

𝟐
=
𝟐(𝒂𝒄 + 𝒂𝒃 + 𝒃𝒄)

𝟐
 

𝒆𝟏 ≥ 𝒂𝒄 + 𝒂𝒃 + 𝒃𝒄 


