
 
JP. 581 If 𝒙, 𝒚, 𝒛 ≥ 𝟎 then: 

[𝟑𝒙] ⋅ [𝟑𝒚]

[𝟑𝒙+𝒚]
+
[𝟑𝒚] ⋅ [𝟑𝒛]

[𝟑𝒚+𝒛]
+
[𝟑𝒛] ⋅ [𝟑𝒙]

[𝟑𝒛+𝒙]
≤ 𝟑 

[∗] - great integer function. 

Proposed by Daniel Sitaru – Romania  

Solution by proposer 

Lemma: If 𝒂, 𝒃 ∈ [𝟎,∞) then: 

[𝒂] ⋅ [𝒃] ≤ [𝒂 ⋅ 𝒃]      (1) 

Proof: 

[𝒂] ≤ 𝒂; [𝒃] ≤ 𝒃 ⇒ [𝒂] ⋅ [𝒃] ≤ 𝒂𝒃 

⇒ [[𝒂] ⋅ [𝒃]] ≤ [𝒂 ⋅ 𝒃] ⇒ [𝒂] ⋅ [𝒃] ≤ [𝒂 ⋅ 𝒃] 

Back to the problem: 

We take in (1): 𝒂 = 𝟑𝒙; 𝒃 = 𝟑𝒚 

[𝟑𝒙] ⋅ [𝟑𝒚] ≤ [𝟑𝒙 ⋅ 𝟑𝒚] ⇒
[𝟑𝒙]⋅[𝟑𝒚]

[𝟑𝒙+𝒚]
≤ 𝟏     (2) 

Analogous: 

[𝟑𝒚]⋅[𝟑𝒛]

[𝟑𝒚+𝒛]
≤ 𝟏           (3) 

[𝟑𝒛]⋅[𝟑𝒙]

[𝟑𝒛+𝒙]
≤ 𝟏        (4) 

By adding (2); (3); (4): 

[𝟑𝒙] ⋅ [𝟑𝒚]

[𝟑𝒙+𝒚]
+
[𝟑𝒚] ⋅ [𝟑𝒛]

[𝟑𝒚+𝒛]
+
[𝟑𝒛] ⋅ [𝟑𝒙]

[𝟑𝒛+𝒙]
≤ 𝟑 

Equality holds for 𝒙, 𝒚, 𝒛 ∈ ℕ. 

 

 


