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1) If 풂,풃, 풄 > 0 such that	풂풃풄 = ퟏ then: 
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Proposed by Kostas Geronikolas-Greece 

Solution. Using Bergstrom inequality, we get: 

퐿퐻푆 =
푎

푏 + 푐 ≥⏞
푎

푏 + 푐 + 1
2

≥ 2
푎

2푏 + 푐 + 1 =⏞  

= 2
푥

2푦+ 푧 + 1 ≥ 2
(∑푥)

∑(2푥푦 + 푥푧 + 푥) =
2(∑푥 + 2∑푦푧)

3∑푦푧 + ∑푥 ≥⏞
( ) 3

2 = 푅퐻푆, 

(1) ⇔
2(∑푥 + 2∑푦푧)

3∑푦푧 + ∑푥 ≥
3
2 ⇔ 4(∑푥 + 2∑푦푧) ≥ 9∑푦푧 + 3∑푥 ⇔ 

4∑푥 ≥ ∑푦푧 + 3∑푥, which follows from ∑푥 ≥ ∑푦푧,∑푥 ≥ ∑푥 and 푥푦푧 = 1. 

Equality holds if and only if 푎 = 푏 = 푐 = 1. 

Remark: Inequality can be developed.  

2) If 풂,풃, 풄 > 0 such that 풂풃풄 = ퟐ and ퟎ ≤ 흀 ≤ ퟐ then: 
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Proposed by Marin Chirciu-Romania 

Solution. Using Bergstrom inequality, we get: 

퐿퐻푆 =
푎

푏 + 휆푐 ≥⏞
푎

푏 + 휆 푐 + 1
2

≥ 2
푎

2푏 + 휆푐 + 휆 =⏞  

= 2
푥

2푦 + 휆푧 + 휆 = 2
푥

2푥푦 + 휆푥푧 + 휆푥 ≥ 2
(∑푥)

∑(2푥푦 + 휆푥푧 + 휆푥) = 
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=
2(∑푥 + 2∑푦푧)

(휆 + 2)∑푦푧 + 휆푥 ≥
⏞

( ) 3
휆 + 1 = 푅퐻푆,	 

(1) ⇔
2(∑푥 + 2∑푦푧)

(휆+ 2)∑푦푧 + 휆푥 ≥
3

휆 + 1 ⇔ 2(휆 + 1)(∑푥 + 2∑푦푧) ≥ 3(휆 + 2)∑푦푧 + 3휆∑푥 

⇔ (2휆 + 2)∑푥 ≥ (2 − 휆)∑푦푧 + 3휆∑푥; (∗), which follows from  

∑푥 ≥ ∑푦푧,∑푥 ≥ ∑푥 and 푥푦푧 = 1. 

∑푥 ≥ ∑푦푧 → (2 − 휆)∑푥 ≥ (2 − 휆)∑푦푧; (2), 0 ≤ 휆 ≤ 2 

∑푥 ≥ ∑푦푧,푥푦푧 = 1 which follows from: 

∑푥 ≥⏞
1
3∑푥∑푥 ≥⏞ 푥푦푧(∑푥) = 1 ⋅ ∑푥 = ∑푥 → 3휆∑푥 ≥ 3휆∑푥; (3) 

Summing relations (2), (3) it follows (∗) is true and the problem is proved. 

Equality holds if and only if 푎 = 푏 = 푐 = 1. 

Note: 

For 휆 = 1 we get Problem 23/8/2020 proposed by Kostas Geronikolas. 
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