
 
J.2478 Solve for real numbers: 

√𝒙 − 𝒚 + 𝟑√𝒚 − 𝒛 + 𝟓√𝒛 + 𝒙 = 𝒙 +
𝟑𝟓

𝟐
 

Proposed by Marin Chirciu – Romania 

Solution by Titu Zvonaru-Romania 

We have 𝒙 ≥ 𝒚 ≥ 𝒛. Applying  Cauchy-Buniakovski-Schwarz inequality, we obtain: 

(𝟏 + 𝟗 + 𝟐𝟓)((𝒙 − 𝒚) + (𝒚 − 𝒛) + (𝒛 + 𝒙)) ≥ (√𝒙 − 𝒚 + 𝟑√𝒚 − 𝒛 + 𝟓√𝒛 + 𝒙)
𝟐

  (𝟏) 

It follows that 

(𝒙 +
𝟑𝟓

𝟐
)

𝟐

= (√𝒙 − 𝒚 + 𝟑√𝒚 − 𝒛 + 𝟓√𝒛 + 𝒙)
𝟐

≤ 𝟑𝟓(𝒙 − 𝒚 + 𝒚 − 𝒛 + 𝒛 + 𝒙) = 𝟕𝟎𝒙, 

that is 

𝒙𝟐 + 𝟑𝟓𝒙 + (
𝟑𝟓

𝟐
)

𝟐

≤ 𝟕𝟎𝒙 ⟺ (𝒙 −
𝟑𝟓

𝟐
)

𝟐

≤ 𝟎, 

hence  𝒙 =
𝟑𝟓

𝟐
. Yields that in (𝟏) there is equality. It follows that 

𝒙 − 𝒚

𝟏
=

𝒚 − 𝒛

𝟗
=

𝒛 + 𝒙

𝟐𝟓
=

𝒙 − 𝒚 + 𝒚 − 𝒛 + 𝒛 + 𝒙

𝟏 + 𝟗 + 𝟐𝟓
=

𝟐𝒙

𝟑𝟓
= 𝟏. 

It results that  𝒙 =
𝟑𝟓

𝟐
, 𝒚 =

𝟑𝟑

𝟐
, 𝒛 =

𝟏𝟓

𝟐
. 

 

 


