
 

 

JP.625  If 𝒂, 𝒃, 𝒄 ≥ 𝟎, 𝒂 + 𝒃 + 𝒄 = 𝟐 and 𝝀 ≥ 𝟏 then: 

∑√
𝒃 + 𝒄

𝒂𝟐 + 𝝀
≥

𝟒

√𝝀 + 𝟏
 

Proposed by Marin Chirciu – Romania  

Solution by proposer 

We prove: Lemma: 

If 𝟎 ≤ 𝒙 ≤ 𝟐 and 𝝀 ≥ 𝟏 then: 

√
𝟐− 𝒙

𝒙𝟐 + 𝝀
≥

𝟐 − 𝒙

√𝟏 − 𝝀
. 

Proof: 

We have √
𝟐−𝒙

𝒙𝟐+𝝀
≥

𝟐−𝒙

√𝟏+𝝀
⇔ 𝒙(𝟐 − 𝒙)(𝒙 − 𝟏)(𝒙𝟐 − 𝒙 + 𝝀 − 𝟏) ≥ 𝟎, which follows from 𝝀 ≥

𝟏  with equality for 𝒙 ∈ {𝟎, 𝟏, 𝟐}.  Let’s get back to the main problem: 

Using the Lemma we obtain: 

𝑳𝑯𝑺 =∑√
𝒃 + 𝒄

𝒂𝟐 + 𝝀
=∑√

𝟐 − 𝒂

𝒂𝟐 + 𝝀
≥

𝑳𝒆𝒎𝒎𝒂
∑

𝟐− 𝒂

√𝝀 + 𝟏
= 𝟑 ⋅

𝟐

√𝝀 + 𝟏
−

𝟏

√𝝀 + 𝟏
∑𝒂 = 

= 𝟑 ⋅
𝟐

√𝝀 + 𝟏
−

𝟏

√𝝀 + 𝟏
⋅ 𝟐 =

𝟒

√𝝀 + 𝟏
= 𝑹𝑯𝑺 


