
 
 

Let 𝒙𝟏, 𝒙𝟐, 𝒙𝟑 be the roots of the equation 𝒙𝟑 − 𝟑𝒙 − 𝟑 = 𝟎. Find: 

 𝛀 = (𝒙𝟏𝒙𝟐 − 𝒙𝟑
𝟐)(𝒙𝟐𝒙𝟑 − 𝒙𝟏

𝟐)(𝒙𝟏𝒙𝟑 − 𝒙𝟐
𝟐) 

 
Proposed by Rovsen Pirguliyev-Azerbaijan 

Solution 1 by Daniel Sitaru-Romania 

{

𝑺𝟏 = 𝒙𝟏 + 𝒙𝟐 + 𝒙𝟑 = 𝟎
𝑺𝟐 = 𝒙𝟏𝒙𝟐 + 𝒙𝟐𝒙𝟑 + 𝒙𝟑𝒙𝟏

𝑺𝟑 = 𝒙𝟏𝒙𝟐𝒙𝟑 = 𝟑
= −𝟑 

 

𝒙𝟏
𝟑 = 𝟑𝒙𝟏 + 𝟑, 𝒙𝟐

𝟑 = 𝟑𝒙𝟐 + 𝟑, 𝒙𝟑
𝟑 = 𝟑𝒙𝟑 + 𝟑 

 

𝒙𝟏
𝟑 + 𝒙𝟐

𝟑 + 𝒙𝟑
𝟑 = 𝟑𝒙𝟏 + 𝟑 + 𝟑𝒙𝟐 + 𝟑 + 𝟑𝒙𝟑 + 𝟑 = 𝟑𝑺𝟏 + 𝟗 = 𝟗 

 

𝒙𝟏
𝟑𝒙𝟐

𝟑 + 𝒙𝟐
𝟑𝒙𝟑

𝟑 + 𝒙𝟏
𝟑𝒙𝟑

𝟑 = 
 

= (𝟑𝒙𝟏 + 𝟑)(𝟑𝒙𝟐 + 𝟑) + (𝟑𝒙𝟐 + 𝟑)(𝟑𝒙𝟑 + 𝟑) + (𝟑𝒙𝟑 + 𝟑)(𝟑𝒙𝟏 + 𝟑) = 
 

= 𝟗𝑺𝟐 + 𝟏𝟖𝑺𝟏 + 𝟐𝟕 = 𝟎 
𝛀 = (𝒙𝟏𝒙𝟐 − 𝒙𝟑

𝟐)(𝒙𝟐𝒙𝟑 − 𝒙𝟏
𝟐)(𝒙𝟏𝒙𝟑 − 𝒙𝟐

𝟐) = 

= (𝒙𝟏𝒙𝟐
𝟐𝒙𝟑 − 𝒙𝟏

𝟑𝒙𝟐 − 𝒙𝟐𝒙𝟑
𝟑 + 𝒙𝟏

𝟐𝒙𝟑
𝟐)(𝒙𝟏𝒙𝟑 − 𝒙𝟐

𝟐) = 

= 𝒙𝟏
𝟐𝒙𝟐

𝟐𝒙𝟑
𝟐 − 𝒙𝟏𝒙𝟐

𝟒𝒙𝟑 − 𝒙𝟏
𝟑𝒙𝟐𝒙𝟑 + 𝒙𝟏

𝟑𝒙𝟐
𝟑 − 𝒙𝟏𝒙𝟐𝒙𝟑

𝟒 + 𝒙𝟐
𝟑𝒙𝟑

𝟑 − 𝒙𝟏
𝟑𝒙𝟑

𝟑 − 𝒙𝟏
𝟐𝒙𝟐

𝟐𝒙𝟑
𝟐 = 

 

= −𝑺𝟑(𝒙𝟏
𝟑 + 𝒙𝟐

𝟑 + 𝒙𝟑
𝟑) + (𝒙𝟏

𝟑𝒙𝟐
𝟑 + 𝒙𝟐

𝟑𝒙𝟑
𝟑 + 𝒙𝟏

𝟑𝒙𝟑
𝟑) = −𝟐𝟕 

 

Solution 2 by Ravi Prakash-New Delhi-India 

 

𝒙𝟏𝒙𝟐𝒙𝟑 = 𝟑 ⟹ 𝒙𝟏𝒙𝟐𝒙𝟑𝛀 = (𝒙𝟏𝒙𝟐𝒙𝟑 − 𝒙𝟑
𝟑)(𝒙𝟏𝒙𝟐𝒙𝟑 − 𝒙𝟏

𝟑)(𝒙𝟏𝒙𝟐𝒙𝟑 − 𝒙𝟐
𝟑) 

 

𝒙𝟏𝒙𝟐𝒙𝟑𝛀 = (𝟑 − 𝒙𝟑
𝟑)(𝟑 − 𝒙𝟏

𝟑)(𝟑 − 𝒙𝟐
𝟑) ⟹ 𝟑𝛀 = (−𝟑𝒙𝟏)(−𝟑𝒙𝟐)(−𝟑𝒙𝟑) 

 
𝟑𝛀 = −𝟐𝟕𝒙𝟏𝒙𝟐𝒙𝟑 ⟹ 𝟑𝛀 = −𝟖𝟏 ⟹ 𝛀 = −𝟐𝟕 

  
 
 
 
 
 
 

 


