
 
U.2552 If 𝒙, 𝒚, 𝒛 > 0, 𝑡 ≥ 0, then in any triangle 𝑨𝑩𝑪 holds 

𝒙 + 𝒕

𝒚 + 𝒛 + 𝟐𝒕
∙ 𝒂 +

𝒚 + 𝒕

𝒛 + 𝒙 + 𝟐𝒕
∙ 𝒃 +

𝒛 + 𝒕

𝒙 + 𝒚 + 𝟐𝒕
∙ 𝒄 ≥ (𝟐𝟕)𝟏/𝟒√𝑭 

Proposed by D.M.Bătinețu-Giurgiu – Romania 

 Solution by Titu Zvonaru-Romania 

Denoting 𝒎 = 𝒙 + 𝒕, 𝒏 = 𝒚 + 𝒕, 𝒒 = 𝒛 + 𝒕, the given inequality becomes 

𝒎

𝒏 + 𝒒
∙ 𝒂 +

𝒏

𝒒 + 𝒎
∙ 𝒃 +

𝒒

𝒎 + 𝒏
∙ 𝒄 ≥ (𝟐𝟕)

𝟏
𝟒√𝑭    (𝟏) 

We consider the triangle 𝑨𝟏𝑩𝟏𝑪𝟏 with the sides  √𝒂, √𝒃, √𝒄 and the area 𝑭𝟏.  

By a theorem of Mehmet Șahin (Turkey), which appeared in AMM (2015),  

there is true the formula: 

𝑭𝟏 =
𝟏

𝟐
 √𝒓(𝒓𝒂 + 𝒓𝒃 + 𝒓𝒄)      (𝟐) 

Applying Tsintsifas’ inequality for the triangle with sides  √𝒂, √𝒃, √𝒄, it follows that 

𝒎

𝒏 + 𝒒
∙ 𝒂 +

𝒏

𝒒 + 𝒎
∙ 𝒃 +

𝒒

𝒎 + 𝒏
∙ 𝒄 ≥ 𝟐√𝟑𝑭𝟏    (𝟑) 

Using (𝟏), (𝟐), (𝟑) and the known inequality  𝒓𝒂 + 𝒓𝒃 + 𝒓𝒄 ≥ √𝟑𝒔 it results  that 

𝒙 + 𝒕

𝒚 + 𝒛 + 𝟐𝒕
∙ 𝒂 +

𝒚 + 𝒕

𝒛 + 𝒙 + 𝟐𝒕
∙ 𝒃 +

𝒛 + 𝒕

𝒙 + 𝒚 + 𝟐𝒕
∙ 𝒄 ≥ 𝟐√𝟑𝑭𝟏 = 

= 𝟐 √𝟑 ∙
𝟏

𝟐
 √𝒓(𝒓𝒂 + 𝒓𝒃 + 𝒓𝒄) ≥  √𝟑 √√𝟑𝒓𝒔 = (𝟐𝟕)

𝟏
𝟒 √𝑭. 

Equality holds if and only if 𝒂 = 𝒃 = 𝒄, 𝒎 = 𝒏 = 𝒒, that is 𝒙 = 𝒚 = 𝒛. 


