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1) If ࢈,ࢇ, ࢉ > ૙ then: 

෍
ࢇ

૜࢈ + ૟ૠ࢈ࢇ√ ≥
૜
૝

 

Proposed by Daniel Sitaru-Romania  

Solution: 

Using the means inequality we obtain: 

ܵܪܮ = ෍
ܽ

3ܾ + √ܾܽ଺ళ ≥
஺ெିீெ

෍
ܽ

3ܾ + ܽ + 6ܾ
7

= ෍
7ܽ

ܽ + 27ܾ = 7෍
ܽଶ

ܽଶ + 27ܾܽ ≥
஻௘௥௚௦௧௥௢௠

 

≥ 7 ⋅ (∑௔)మ

∑(௔మାଶ଻௔௕)
≥
(ଵ) ଷ

ସ
= ⇔ where (1) ,ܵܪܴ 7 ⋅ (∑௔)మ

∑(௔మାଶ଻௔௕)
≥ ଷ

ସ
⇔ 

⇔ 28 ቀ෍ܽቁ
ଶ
≥ 3෍(ܽଶ + 27ܾܽ) ⇔ 

⇔ 28 ቀ෍ܽଶ + 2෍ܾܿቁ ≥ 3෍ܽଶ + 81෍ܾܿ ⇔ 28෍ܽଶ + 56෍ܾܿ ≥ 

≥ 3෍ܽଶ + 81෍ܾܿ ⇔ 25෍ܽଶ ≥ 25෍ܾܿ ⇔෍ܽଶ ≥෍ܾܿ ⇔෍(ܾ − ܿ)ଶ ≥ 0 

Equality holds if and only if ܽ = ܾ = ܿ.Remark: The problem can be developed. 

2) If ࢈,ࢇ, ࢉ > ૙ and ࣅ ≥ ૚
૛

࢔, ∈ ℕ,࢔ ≥ ૛ then: 

෍
ࢇ

࢈ࣅ + ࢔૚ି࢔࢈ࢇ√ ≥
૜

ࣅ + ૚ 

Marin Chirciu  

Solution: 

Using the means inequality we obtain: 

ܵܪܮ = ෍
ܽ

ܾߣ + √ܾܽ௡ିଵ೙ ≥
஺ெିீெ

෍
ܽ

ܾߣ + ܽ + (݊ − 1)ܾ
݊

= ෍
݊ܽ

ܽ + ݊ߣ) + ݊ − 1)ܾ = 

= ݊∑ ௔మ

௔మା(ఒ௡ା௡ିଵ)௔௕
≥

஻௘௥௚௦௧௥௢௠
݊ ⋅ (∑௔)మ

∑(௔మା(ఒ௡ା௡ିଵ)௔௕)
≥
(ଵ) ଷ

ఒାଵ
=  where ,ܵܪܴ
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(1)⇔ ݊ ⋅ (∑௔)మ

∑(௔మା(ఒା௡ିଵ)௔௕)
≥ ଷ

ఒାଵ
 

⇔ ߣ)݊ + 1) ቀ෍ܽቁ
ଶ
≥ 3෍(ܽଶ + ݊ߣ) + ݊ − 1)ܾܽ) ⇔ 

⇔ ߣ)݊ + 1) ቀ෍ܽଶ + 2෍ܾܿቁ ≥ 3෍ܽଶ + ݊ߣ)3 + ݊ − 1)෍ܾܿ ⇔ 

⇔ ߣ)݊ + 1)෍ܽଶ + ߣ)2݊ + 1)෍ܾܿ ≥ 3෍ܽଶ + ݊ߣ)3 + ݊ − 1)෍ܾܿ ⇔ 

⇔ ݊ߣ) + ݊ − 3)∑ܽଶ ≥ ݊ߣ) + ݊ − 3) 	∑ܾܿ, which follows from (݊ߣ + ݊ − 3) ≥ 0, true 

from ߣ ≥ ଵ
ଶ

,݊ ∈ ℕ, ݊ ≥ 2 and ∑ܽଶ ≥ ∑ܾܿ ⇔ ∑(ܾ − ܿ)ଶ ≥ 0 

Equality holds if and only if ܽ = ܾ = ܿ. 

Note: 

For ࣅ = ૜,࢔ = ૠ we obtain the problem proposed by Daniel Sitaru in RMM 12/2020 
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