
 
S.2542  Solve for real numbers 

𝒙 + 𝒚 + 𝒛 = −𝟏 

𝒙𝟑 + 𝒚𝟑 + 𝒛𝟑 = −𝟏 

𝒙𝟐 + 𝟐𝒚𝟐 − 𝟑𝒚𝒛 = 𝟐 

Proposed by Radu Diaconu – Romania 

 Solution by Titu Zvonaru-Romania 

From the first equation yields 𝒛 = −𝟏 − 𝒙 − 𝒚; then the second equation becomes 

𝒙𝟑 + 𝒚𝟑 − (𝒙 + 𝒚 + 𝟏)𝟑 = −𝟏 

𝒙𝟑 + 𝒚𝟑 − 𝒙𝟑 − 𝒚𝟑 − 𝟏 − 𝟑𝒙𝟐𝒚 − 𝟑𝒙𝒚𝟐 − 𝟑𝒙𝟐 − 𝟑𝒙 − 𝟑𝒚𝟐 − 𝟑𝒚 − 𝟔𝒙𝒚 = −𝟏 

𝒙𝟐𝒚 + 𝒙𝒚𝟐 + 𝒙𝟐 + 𝒙 + 𝒚𝟐 + 𝒚 + 𝒙𝒚 = 𝟎 ⟺ 𝒙𝒚(𝒙 + 𝒚) + (𝒙 + 𝒚)𝟐 + (𝒙 + 𝒚) = 𝟎 

⟺ (𝒙 + 𝒚)(𝒙𝒚 + 𝒙 + 𝒚 + 𝟏) = 𝟎 ⟺ (𝒙 + 𝒚)(𝒙 + 𝟏)(𝒚 + 𝟏) = 𝟎. 

We have three cases: 

a) 𝒚 = −𝒙, 𝒛 = −𝟏; the third equation is 𝒙𝟐 + 𝟐𝒙𝟐 − 𝟑𝒙 = 𝟐.  It results the solutions  
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b) 𝒙 = −𝟏, 𝒛 = −𝒚; the third equation is 𝟏 + 𝟐𝒚𝟐 + 𝟑𝒚𝟐 = 𝟐. Yields the solutions 
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c) 𝒚 = −𝟏, 𝒛 = −𝒙; the third equation is 𝒙𝟐 + 𝟐 − 𝟑𝒙 = 𝟐. We get solutions (𝒙, 𝒚, 𝒛) =

(𝟎, −𝟏, 𝟎), (𝟑, −𝟏, −𝟑). 

 


