
 
J.2519 Find 𝒎,𝒏 ∈ 𝑹 such that 𝑬(𝒙) = 𝒙𝟒 +𝒎𝒙𝟑 + 𝒏𝒙× − 𝟖𝒙 + 𝟏  be perfect 

square. 

Proposed by Gilena Dobrică – Romania 

   Solution by Titu Zvonaru-Romania 

We have to determine 𝒑, 𝒒 ∈ 𝑹 such that 

𝒙𝟒 +𝒎𝒙𝟑 + 𝒏𝒙𝟐 − 𝟖𝒙 + 𝟏 = (𝒙𝟐 + 𝒑𝒙 + 𝒒)𝟐 

𝒙𝟒 +𝒎𝒙𝟑 + 𝒏𝒙𝟐 − 𝟖𝒙 + 𝟏 = 𝒙𝟒 + 𝟐𝒑𝒙𝟑 + (𝒑𝟐 + 𝟐𝒒)𝒙𝟐 + 𝟐𝒑𝒒𝒙 + 𝒒𝟐 

It follows that 𝒎 = 𝟐𝒑,𝒏 = 𝒑𝟐 + 𝟐𝒒,−𝟖 = 𝟐𝒑𝒒, 𝟏 = 𝒒𝟐. We have two possibilities: 

𝒒 = 𝟏, 𝒑 = −𝟒, 𝒏 = 𝟏𝟖,𝒎 = −𝟖 

𝒒 = −𝟏, 𝒑 = 𝟒,𝒏 = 𝟏𝟒,𝒎 = 𝟖 

Since 

(𝒙𝟐 − 𝟒𝒙 + 𝟏)𝟐 = 𝒙𝟒 − 𝟖𝒙𝟑 + 𝟏𝟖𝒙𝟐 − 𝟖𝒙+ 𝟏, (𝒙𝟐 + 𝟒𝒙 − 𝟏)𝟐

= 𝒙𝟒 + 𝟖𝒙𝟑 + 𝟏𝟒𝒙𝟐 − 𝟖𝒙 + 𝟏, 

yields that (𝒎, 𝒏) = (−𝟖, 𝟏𝟖), (𝟖, 𝟏𝟒). 

 


