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1) In ∆࡯࡮࡭ the following relationship holds: 

෍
૜࢈) + ૜)૛ࢉ

૝࢈ + ૝ࢉ
ࢉ࢟ࢉ

≤ ૚ૡࡾ૛ 

Proposed by Haxverdiyev Taverdi-Azerbaijan 

Solution. Lemma. 2) If ݕ,ݔ > 0, then ൫௫
యା௬య൯

మ

௫రା௬ర
≤ ଶݔ +  ଶݕ

Proof. Using BCS inequality, we get: ൫௫
యା௬య൯

మ

௫రା௬ర
≤ ଶݔ + ଶݕ ⇔ 

ସݔ) + ଶݔ)(ସݕ + (ଶݕ ≥
஼஻ௌ

ଷݔ) + ݔ ଷ)ଶ. Equality holds ifݕ =  .ݕ
Let’s get back to the main problem. Using Lemma, we get:  

ܵܪܮ = ෍
(ܾଷ + ܿଷ)ଶ

ܾସ + ܿସ
௖௬௖

≤
௅௘௠௠௔

෍(ܾଶ + ܿଶ)
௖௬௖

= 2෍ܽଶ
௖௬௖

≤
௅௘௜௕௡௜௭

2 ⋅ 9ܴଶ = 18ܴଶ =  	.ܵܪܴ

Equality holds if and only if triangle is equilateral. Remark. The problem ca be developed. 
3) In ∆࡯࡮࡭ the following relationship holds: 

෍
ା૚࢔࢈) + ା૚)૛࢔ࢉ

࢔૛࢈ + ࢔૛ࢉ
ࢉ࢟ࢉ

≤ ૚ૡࡾ૛ ࢔, ∈  ࡺ

Proposed by Marin Chirciu-Romania 

Solution. Lemma. 4) If ݕ,ݔ > 0 and ݊ ∈ ܰ then: ൫௫
೙శభା௬೙శభ൯మ

௫మ೙ା௬మ೙
≤ ଶݔ +  ଶݕ

Proof. Using CBS inequality, we get:  
௡ାଵݔ) + ௡ାଵ)ଶݕ

ଶ௡ݔ + ଶ௡ݕ ≤ ଶݔ + ଶݕ ⇔ ଶ௡ݔ) + ଶݔ)(ଶ௡ݕ + (ଶݕ ≥
஼஻ௌ

௡ାଵݔ) +  ௡ାଵ)ଶݕ

Equality holds if ݔ =  .Let’s get back to the main problem .ݕ
Using Lemma, we get: 

ܵܪܮ = ෍
(ܾ௡ାଵ + ܿ௡ାଵ)ଶ

ܾଶ௡ + ܿଶ௡
௖௬௖

≤
௅௘௠௠௔

෍(ܾଶ + ܿଶ)
௖௬௖

= 2෍ܽଶ
௖௬௖

≤
௅௘௜௕௡௜௭

2 ⋅ 9ܴଶ = 18ܴଶ =  .ܵܪܴ

Equality holds if and only if triangle is equilateral. 
Note. For ݊ = 2 we get proposed problem by Haxverdiyev Taverdi-Azerbaijan. 
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5) In ∆࡯࡮࡭ the following relationship holds: 

෍
൫࢔࢈ࢎା૚ + ା૚൯࢔ࢉࢎ

૛

࢔૛࢈ࢎ + ࢉ࢟ࢉ࢔૛ࢉࢎ

≤
૛ૠ
૛
࢔,૛ࡾ ∈  ࡺ

Proposed by Marin Chirciu-Romania 

Solution. Lemma. 6) If ݕ,ݔ > 0 and ݊ ∈ ܰ then: ൫௫
೙శభା௬೙శభ൯

మ

௫మ೙ା௬మ೙
≤ ଶݔ +  ଶݕ

Proof. Using CBS inequality, we get:  
௡ାଵݔ) + ௡ାଵ)ଶݕ

ଶ௡ݔ + ଶ௡ݕ ≤ ଶݔ + ଶݕ ⇔ ଶ௡ݔ) + ଶݔ)(ଶ௡ݕ + (ଶݕ ≥
஼஻ௌ

௡ାଵݔ) +  ௡ାଵ)ଶݕ

Equality holds if ݔ =  .Let’s get back to the main problem .ݕ
Using Lemma, we get: 

ܵܪܮ = ෍
(ℎ௕௡ାଵ + ℎ௖௡ାଵ)ଶ

ℎ௕ଶ௡ + ℎ௖ଶ௡௖௬௖

≤
௅௘௠௠௔

෍(ℎ௕ଶ + ℎ௖ଶ)
௖௬௖

= 2෍ℎ௔ଶ
௖௬௖

= 2෍൬
ܨ2
ܽ ൰

ଶ

௖௬௖

= 

= 2 ⋅ ଶ෍ܨ4
1
ܽଶ

௖௬௖

≤
ௌ௧௘௜௡௚

2 ⋅ ଶݎଶݏ4 ⋅
1

ଶݎ4 = ଶݏ2 ≤
ெ௜௧௥௜௡௢௩௜௖

2 ⋅
27ܴଶ

4 =
27ܴଶ

2 =  ܵܪܴ

Equality holds if and only if triangle is equilateral. 
7) In ∆࡯࡮࡭ the following relationship holds: 

෍
൫࢘࢔࢈ା૚ + ା૚൯࢔ࢉ࢘

૛

࢔૛࢈࢘ + ࢉ࢟ࢉ࢔૛ࢉ࢘

≤
૛ૠࡾ૜

૝࢘
࢔, ∈  ࡺ

Proposed by Marin Chirciu-Romania 

Solution. Lemma. 8) If ݕ,ݔ > 0 and ݊ ∈ ܰ then: ൫௫
೙శభା௬೙శభ൯మ

௫మ೙ା௬మ೙
≤ ଶݔ +  ଶݕ

Proof. Using CBS inequality, we get:  
௡ାଵݔ) + ௡ାଵ)ଶݕ

ଶ௡ݔ + ଶ௡ݕ ≤ ଶݔ + ଶݕ ⇔ ଶ௡ݔ) + ଶݔ)(ଶ௡ݕ + (ଶݕ ≥
஼஻ௌ

௡ାଵݔ) +  ௡ାଵ)ଶݕ

Equality holds if ݔ =  .Let’s get back to the main problem .ݕ
Using Lemma, we get: 

ܵܪܮ = ෍
௕௡ାଵݎ) + ௖௡ାଵ)ଶݎ

௕ଶ௡ݎ + ௖ଶ௡௖௬௖ݎ

≤
௅௘௠௠௔

෍(ݎ௕ଶ + (௖ଶݎ
௖௬௖

= 2෍ݎ௔ଶ
௖௬௖

= ଶ෍ܨ2
1

ݏ) − ܽ)ଶ
௖௬௖

= 

= ଶݏ2 ቈ൬
4ܴ + ݎ
ݏ ൰

ଶ

− 2቉ = 2[(4ܴ + ଶ(ݎ − [ଶݏ2 ≤
ீ௘௥௥௘௧௦௘௡

2[(4ܴ + ଶ(ݎ − ݎ16ܴ)2 − [(ଶݎ5

= 1(16ܴଶ − ݎ24ܴ + (ଶݎ11 ≤
ா௨௟௘௥ 27ܴଷ

ݎ4 =  ܵܪܴ
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Equality holds if and only if triangle is equilateral. 
9) In ∆࡯࡮࡭ the following relationship holds: 

෍
൫࢈࢓

ା૚࢔ + ࢉ࢓
ା૚൯૛࢔

࢈࢓
૛࢔ + ࢉ࢓

૛࢔
ࢉ࢟ࢉ

≤
૛ૠ
૛ ࢔,૛ࡾ ∈  ࡺ

Proposed by Marin Chirciu-Romania 

Solution. Lemma. 10) If ݔ, ݕ > 0 and ݊ ∈ ܰ then: ൫௫
೙శభା௬೙శభ൯మ

௫మ೙ା௬మ೙
≤ ଶݔ +  ଶݕ

Proof. Using CBS inequality, we get:  
௡ାଵݔ) + ௡ାଵ)ଶݕ

ଶ௡ݔ + ଶ௡ݕ ≤ ଶݔ + ଶݕ ⇔ ଶ௡ݔ) + ଶݔ)(ଶ௡ݕ + (ଶݕ ≥
஼஻ௌ

௡ାଵݔ) +  ௡ାଵ)ଶݕ

Equality holds if ݔ =  .Let’s get back to the main problem .ݕ
Using Lemma, we get: 

෍
(݉௕

௡ାଵ + ݉௖
௡ାଵ)ଶ

݉௕
ଶ௡ + ݉௖

ଶ௡
௖௬௖

≤෍(݉௕
ଶ + ݉௖

ଶ)
௖௬௖

= 2෍݉௔
ଶ

௖௬௖

= 2 ⋅
3
4෍ܽଶ
௖௬௖

≤
௅௘௜௕௡௜௭

2 ⋅
3
4 ⋅ 9ܴଶ =

27
2 ܴଶ

=  .ܵܪܴ
11) In ∆࡯࡮࡭ the following relationship holds: 

෍
൫࢙࢔࢈ା૚ + ା૚൯࢔ࢉ࢙

૛

࢔૛࢈࢙ + ࢉ࢟ࢉ࢔૛ࢉ࢙

≤
૛ૠ
૛
࢔,૛ࡾ ∈  ࡺ

Proposed by Marin Chirciu-Romania 

Solution. Lemma. 12) If ݔ, ݕ > 0 and ݊ ∈ ܰ then: ൫௫
೙శభା௬೙శభ൯మ

௫మ೙ା௬మ೙
≤ ଶݔ +  ଶݕ

Proof. Using CBS inequality, we get:  
௡ାଵݔ) + ௡ାଵ)ଶݕ

ଶ௡ݔ + ଶ௡ݕ ≤ ଶݔ + ଶݕ ⇔ ଶ௡ݔ) + ଶݔ)(ଶ௡ݕ + (ଶݕ ≥
஼஻ௌ

௡ାଵݔ) +  ௡ାଵ)ଶݕ

Equality holds if ݔ =  .Let’s get back to the main problem .ݕ
Using Lemma, we get: 

෍
௕௡ାଵݏ) + ௖௡ାଵ)ଶݏ

௕ଶ௡ݏ + ௖ଶ௡௖௬௖ݏ

≤෍(ݏ௕ଶ + (௖ଶݏ
௖௬௖

= 2෍ݏ௔ଶ
௖௬௖

≤ 2෍݉௔
ଶ

௖௬௖

= 2 ⋅
3
4෍ܽଶ
௖௬௖

≤
௅௘௜௕௡௜௭

2 ⋅
3
4 ⋅ 9ܴଶ

=
27
2 ܴଶ =  .ܵܪܴ
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