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In ࡰ࡯࡮࡭ convexe quadrilateral: ࡮࡭ = ࡯࡮,ࢇ = ࡰ࡯,࢈ = ࡭ࡰ,ࢉ =  :Prove that .ࢊ
 

෍ඥࢇ૛ + ૛࢈ + ૛ࢉ > 2√૜ ⋅ ࡯࡭ ⋅  ࡰ࡮

 
Proposed by Daniel Sitaru – Romania   

Solution 1 by SK Rejuan-West Bengal-India 
Solution 2 by Myagmarsuren Yadamsuren – Mongolia  

 
Solution 1 by SK Rejuan-West Bengal-India 
 

૛܉) + ૛܊ + (૛܋ > ૚
૜

܉) + ܊ +  ૛   [by mth power theorem](܋
 

⇒ ඥ܉૛ + ૛܊ + ૛܋ >
૚
√૜

܉) + ܊ +  (܋

 

⇒෍ඥ܉૛ + ૛܊ + ૛܋ >
૚
√૜

෍(܉ + ܊ + (܋ =
૜
√૜

܉) + ܊ + ܋ +  (܌

 
⇒ ૛܉√∑ + ૛܊ + ૛܋ > √૜(܉ + ܊ +  (1)    (܋
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For, ઢ	܉,۰۱ۯ + ܊ >  ۱ۯ
ઢ۰۱۲,܊ + ܋ > ۰۲ 
ઢ	۱۲ۯ, ܋ + ܌ >  ۱ۯ
ઢ۲܌,۰ۯ + ܉ > ۰۲ 

 
Adding the we get, ૛(܉ + ܊ + ܋ + (܌ > ૛(۱ۯ + ۰۲) 

⇒ √૜(܉ + ܊ + ܋ + (܌ > √૜(۱ۯ + ۰۲)     (2) 
 

Also by ۻۯ >  ,we get ۻ۵
 

۱ۯ + ۰۲ > ૛√۱ۯ ⋅ ۰۲ 
 

⇒ √૜(۱ۯ + ۰۲) > ૛√૜ ⋅ ۱ۯ ⋅ ۰۲     (3) 
 

From (1), (2) & (3) we get, 
 

෍ඥ܉૛ + ૛܊ + ૛܋ > √૜(܉ + ܊ + ܋ + (܌ > √૜(۱ۯ + ۰۲) > ૛√૜ ⋅ ۱ۯ ⋅ ۰۲ 

 

⇒෍ඥ܉૛ + ૛܊ + ૛܋ > ૛√૜ ⋅ ۱ۯ ⋅ ۰۲ 

 
Solution 2 by Myagmarsuren Yadamsuren – Mongolia  
 

In ࡰ࡯࡮࡭ – CONVEXE quadrilater: 
 

࡮࡭ = ࡯࡮;ࢇ = ࡰ࡯;࢈ = ࡭ࡰ;ࢉ =  Prove that .ࢊ
 

෍ඥࢇ૛ + ૛࢈ + ૛ࢉ > ૛ ⋅ √૜ ⋅ ࡯࡭ ⋅  ࡰ࡮

 
ඥࢇ૛ + ૛࢈ + ૛ࢉ + ඥ࢈૛ + ૛ࢉ + ૛ࢊ + ඥࢉ૛ + ૛ࢊ + ૛ࢇ + ඥࢊ૛ + ૛ࢇ + ૛࢈ ≥ 

≥ ඥ૜ ⋅ ૛ࢇ) + ૛࢈ + ૛ࢉ +  (૛ࢊ
 

⇒ ૛ࢇ√ + ૛࢈ + ૛ࢉ ⋅ ૛࢈√ + ૛ࢉ + ૛ࢊ > ૙ (apparently inequality) 
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૛ࢇ) + ૛࢈ + (૛ࢉ + ૛ ⋅ ඥࢇ૛ + ૛࢈ + ૛ࢉ ⋅ ඥ࢈૛ + ૛ࢉ + ૛ࢊ + ૛࢈) + ૛ࢉ + (૛ࢊ > 
> ૛ࢇ) + ૛࢈૛ + ૛ࢉ૛ + (૛ࢊ ⇒ 

⇒ ቀඥࢇ૛ + ૛࢈ + ૛ࢉ + ඥ࢈૛ + ૛ࢉ + ૛ቁࢊ
૛

> ૛ࢇ) + ૛࢈૛ + ૛ࢉ૛ +  (૛ࢊ
 

ቊ
ඥࢇ૛ + ૛࢈ + ૛ࢉ + ඥ࢈૛ + ૛ࢉ + ૛ࢊ > ඥࢇ૛ + ૛࢈૛ + ૛ࢉ૛ + ૛ࢊ

ඥࢉ૛ + ૛ࢊ + ૛ࢇ + ඥࢇ૛ + ૛࢈ + ૛ࢉ > ඥ૛ࢇ૛ + ૛࢈ + ૛ࢉ + ૛ࢊ૛
 

 
similarly 

ඥࢇ૛ + ૛࢈૛ + ૛ࢉ૛ + ૛ࢊ + ඥ૛ࢇ૛ + ૛࢈ + ૛ࢉ + ૛ࢊ૛ > ඥ૜(ࢇ૛ + ૛࢈ + ૛ࢉ +  (૛ࢊ
 

෍ඥࢇ૛ + ૛࢈ + ૛ࢉ > ඥ૜(ࢇ૛ + ૛࢈ + ૛ࢉ +  (૛ࢊ

 
To assure: ඥ૜ ⋅ ૛ࢇ) + ૛࢈ + ૛ࢉ + (૛ࢊ > ૛ ⋅ √૜ ⋅ ࡯࡭ ⋅  (*) ࡰ࡮

 

 
࡮࡭ = ࡯࡮,ࢇ = ࡰ࡯,࢈ = ࡭ࡰ,ࢉ = ࡯࡭,ࢊ = ࡰ࡮,ࢗ =  ࢖

 
 :(૛࢚)ܛܗ܋

 

෍

૛࢖ = ૛ࢇ + ૛ࢊ − ૛ࢊࢇ ⋅ ࢻܛܗ܋
૛࢖ = ૛࢈ + ૛ࢉ − ૛ࢉ࢈ ⋅ ࢽܛܗ܋
૛ࢗ = ૛ࢇ + ૛࢈ − ૛࢈ࢇ ⋅ ࢼܛܗ܋
૛ࢗ = ૛ࢉ + ૛ࢊ − ૛ࢊࢉ ⋅ ܛܗ܋ ࢾ
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− − − − −− − − − − − − − − − − 
૛ ⋅ ૛࢖) + (૛ࢗ = ૛ ⋅ ૛ࢇ) + ૛࢈ + ૛ࢉ + (૛ࢊ − 

−૛ ⋅ ࢊࢇ) ⋅ ࢻܛܗ܋ + ࢈ࢇ ⋅ ࢼܛܗ܋ + ࢉ࢈ ⋅ ܛܗ܋ ࢽ + ࢊࢉ ⋅ ܛܗ܋  (ࢾ
 

૛࢖ + ૛ࢗ = ૛ࢇ + ૛࢈ + ૛ࢉ + ૛ࢊ
− ࢊࢇ) ⋅ ࢻܛܗ܋ + ࢈ࢇ ⋅ +ࢼܛܗ܋ ࢉ࢈ ⋅ ܛܗ܋ ࢽ + ࢇࢉ ⋅ ܛܗ܋  (ࢾ

 

૛ࢇ + ૛࢈ + ૛ࢉ + ૛ࢊ = ૛࢖ + ૛ࢗ + ࢊࢇ) ⋅ ܛܗ܋ ࢻ + ࢈ࢇ ⋅ ܛܗ܋ ࢼ + ࢉ࢈ ⋅ ܛܗ܋ ࢽ + ࢊࢉ ⋅ ܛܗ܋ (ࢾ ≥⏞
࡯࡮࡯

 
 

≥ ૛࢖ + ૛ࢗ +
૚
૝

࢈ࢇ) + ࢉ࢈ + ࢊࢉ + (ࢇࢊ ⋅ ࢻܛܗ܋) + ࢼܛܗ܋ + ܛܗ܋ ࢽ + ܛܗ܋  (ࢾ

 

Let’s: 
ࢼ ≥ ࢻ ≥ ࢽ ≥ ࢾ
ࢻ + ࢽ = ૚ૡ૙°
ࢼ + ࢾ = ૚ૡ૙°

ൡ ⇒ ࢻܛܗ܋ + ࢼܛܗ܋ + ࢽܛܗ܋ + ܛܗ܋ ࢾ ≥ 

 

≥ ૛ ⋅ ࢻܛܗ܋) + (ࢽܛܗ܋ = ૝ ⋅ ܛܗ܋
ࢻ + ࢽ
૛ ⋅ ܛܗ܋

ࢻ − ࢽ
૛ = 

= ૝ ⋅ °૙ૢܛܗ܋ ⋅ ܛܗ܋
ࢻ − ࢽ
૛

= ૙ 

 
There: 

૛ࢇ + ૛࢈ + ૛ࢉ + ૛ࢊ = ૛࢖ + ૛ࢗ + ࢞૛ 
 

૛ࢇ + ૛࢈ + ૛ࢉ + ૛ࢊ > ૛࢖ +  ૛ࢗ
 

(*) ⇒ ඥ૜ ⋅ ૛ࢇ) + ૛࢈ + ૛ࢉ + (૛ࢊ > ඥ૜ ⋅ ૛࢖) + (૛ࢗ ≥⏞
࢟ࢎࢉ࢛ࢇ࡯

૛ ⋅ ඥ૜ࢗ࢖ 
 
 


