
 
JP.602 If 𝒂, 𝒃, 𝒄 > 0 and 𝝀 ≥ 𝟎 then: 

𝟐 ∑
𝒂𝟑

𝒃 + 𝝀𝒄
+

𝝀 + 𝟏

𝟐
∑ 𝒃𝒄 ≥ 𝟐 ∑ 𝒂𝟐 

Proposed by Marin Chirciu – Romania  
Solution 1 by proposer 
Using means inequality, we have: 

𝟐𝒂𝟑

𝒃 + 𝝀𝒄
+

𝒂(𝒃 + 𝝀𝒄)

𝟐
≥ 𝟐√

𝟐𝒂𝟑

𝒃 + 𝝀𝒄
⋅

𝒂(𝒃 + 𝝀𝒄)

𝟐
= 𝟐𝒂𝟐, 

with equality for 
𝟐𝒂𝟑

𝒃+𝝀𝒄
=

𝒂(𝒃+𝝀𝒄)

𝟐
⇔ 𝟐𝒂 = 𝒃 + 𝝀𝒄. 

Writing the other analogs inequalities and summing we obtain: 

𝟐 ∑
𝒂𝟑

𝒃 + 𝝀𝒄
+ ∑

𝒂(𝒃 + 𝝀𝒄)

𝟐
≥ 𝟐 ∑ 𝒂𝟐 ⇔ 𝟐 ∑

𝒂𝟑

𝒃 + 𝝀𝒄
+

𝝀 + 𝟏

𝟐
∑ 𝒃𝒄 ≥ 𝟐 ∑ 𝒂𝟐 

Equality holds if and only if 𝒂 = 𝒃 = 𝒄 and 𝝀 = 𝟏. 
 

Solution 2 by Omkumar Rao-India 

∑
𝒂𝟑

𝒃 + 𝝀𝒄
𝒄𝒚𝒄

= ∑
𝒂𝟒

𝒂𝒃 + 𝝀𝒂𝒄
𝒄𝒚𝒄

 

𝑨𝒑𝒑𝒍𝒚𝒊𝒏𝒈 𝑩𝒆𝒓𝒈𝒔𝒕𝒓𝒐𝒎′𝒔 𝒊𝒏𝒆𝒒𝒖𝒂𝒍𝒊𝒕𝒚: 

∑
𝒂𝟒

𝒂𝒃 + 𝝀𝒂𝒄
𝒄𝒚𝒄

≥
(∑ 𝒂𝟐)𝟐

𝝀 ∑ 𝒂𝒃 +  ∑ 𝒂𝒃
 

𝟐 ∑
𝒂𝟑

𝒃 + 𝝀𝒄
𝒄𝒚𝒄

≥ 𝟐
(∑ 𝒂𝟐)𝟐

(𝝀 + 𝟏) ∑ 𝒂𝒃
 

𝟐 ∑
𝒂𝟑

𝒃 + 𝝀𝒄
𝒄𝒚𝒄

+
𝝀 + 𝟏

𝟐
∑ 𝒂𝒃 ≥ 𝟐

(∑ 𝒂𝟐)𝟐

(𝝀 + 𝟏) ∑ 𝒂𝒃
+

𝝀 + 𝟏

𝟐
∑ 𝒂𝒃 

𝑨𝒑𝒑𝒍𝒚𝒊𝒏𝒈 𝑨𝑴 − 𝑮𝑴 𝑰𝒏𝒆𝒒𝒖𝒂𝒍𝒊𝒕𝒚 𝒐𝒏 𝑹𝑯𝑺: 
 

𝟐
(∑ 𝒂𝟐)𝟐

(𝝀 + 𝟏) ∑ 𝒂𝒃
+

𝝀 + 𝟏

𝟐
∑ 𝒂𝒃 ≥ 𝟐√

𝟐(∑ 𝒂𝟐)𝟐

(𝝀 + 𝟏) ∑ 𝒂𝒃
 
𝝀 + 𝟏

𝟐
∑ 𝒂𝒃 

 

𝟐 ∑
𝒂𝟑

𝒃 + 𝝀𝒄
𝒄𝒚𝒄

+
𝝀 + 𝟏

𝟐
∑ 𝒂𝒃 ≥ 𝟐 ∑ 𝒂𝟐 

 

𝑻𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆, 𝑳𝑯𝑺 ≥ 𝟐 ∑ 𝒂𝟐 = 𝑹𝑯𝑺 

 
 


