
 
J.2554  Solve for real numbers: 

𝟓𝒙 + 𝟏𝟑 = 𝟐𝒚 + 𝟑𝒛 

𝟐𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝟐𝟕 

𝒙(𝒚 + 𝒛) = 𝟕 

Proposed by Daniel Sitaru – Romania 

Solution by Titu Zvonaru-Romania 

By 𝟐𝒚 + 𝟑𝒛 = 𝟓𝒙 + 𝟏𝟑 and 𝒚 + 𝒛 =
𝟕

𝒙
  we obtain 

𝒚 =
𝟐𝟏

𝒙
− 𝟓𝒙 − 𝟏𝟑, 𝒛 = 𝟓𝒙 + 𝟏𝟑 −

𝟏𝟒

𝒙
    (𝟏) 

Using (𝟏), the second equation is 

𝟐𝒙𝟐 + (
𝟐𝟏

𝒙
− 𝟓𝒙 − 𝟏𝟑)

𝟐

+ (𝟓𝒙 + 𝟏𝟑 −
𝟏𝟒

𝒙
)

𝟐

= 𝟐𝟕 

𝟓𝟐𝒙𝟒 + 𝟐𝟔𝟎𝒙𝟑 − 𝟑𝟗𝒙𝟐 − 𝟗𝟏𝟎𝒙 + 𝟔𝟑𝟕 = 𝟎 

𝟒𝒙𝟒 + 𝟐𝟎𝒙𝟑 − 𝟑𝒙𝟐 − 𝟕𝟎𝒙 + 𝟒𝟗 = 𝟎      (𝟐) 

Applying Horner, it results 

𝟒    𝟐𝟎  − 𝟑  − 𝟕𝟎   𝟒𝟗 

𝟏   𝟒    𝟐𝟒      𝟐𝟏 − 𝟒𝟗   𝟎 

𝟏   𝟒    𝟐𝟖     𝟒𝟗         𝟎 

It follows that the equation (𝟐) becomes 

(𝒙 − 𝟏)𝟐(𝟒𝒙𝟐 + 𝟐𝟖𝒙 + 𝟒𝟗) = 𝟎 ⟺ (𝒙 − 𝟏)𝟐(𝟐𝒙 + 𝟕)𝟐 = 𝟎. 

The solutions are (𝒙, 𝒚, 𝒛) = (𝟏, 𝟑, 𝟒), (−
𝟕

𝟐
, −

𝟑

𝟐
, −

𝟏

𝟐
). 


