
 
In acute 𝚫𝑨𝑩𝑪 the following relationship holds: 

𝒂𝒃𝒄

𝑯𝑨 ⋅ 𝑯𝑩 ⋅ 𝑯𝑪
≥ 𝟑√𝟑 

Proposed by Nguyen Hung Cuong – Vietnam  

Solution by Daniel Sitaru – Romania  

𝒂𝒃𝒄

𝑯𝑨 ⋅ 𝑯𝑩 ⋅ 𝑯𝑪
≥ 𝟑√𝟑 ⇔

𝟐𝑹𝐬𝐢𝐧𝑨 ⋅ 𝟐𝑹 𝐬𝐢𝐧𝑩 ⋅ 𝟐𝑹 𝐬𝐢𝐧 𝑪

𝟐𝑹𝐜𝐨𝐬𝑨 ⋅ 𝟐𝑹 𝐜𝐨𝐬𝑩 ⋅ 𝟐𝑹 𝐜𝐨𝐬 𝑪
≥ 𝟑√𝟑 

𝐬𝐢𝐧𝑨

𝐜𝐨𝐬𝑨
⋅
𝐬𝐢𝐧𝑩

𝐜𝐨𝐬𝑩
⋅
𝐬𝐢𝐧 𝑪

𝐜𝐨𝐬 𝑪
≥ 𝟑√𝟑 

𝐭𝐚𝐧 𝑨 ⋅ 𝐭𝐚𝐧𝑩 ⋅ 𝐭𝐚𝐧𝑪 ≥ 𝟑√𝟑 

𝐭𝐚𝐧 𝑨 + 𝐭𝐚𝐧𝑩 + 𝐭𝐚𝐧 𝑪 ≥ 𝟑√𝟑   (to prove) 

𝐭𝐚𝐧𝑨 + 𝐭𝐚𝐧𝑩 + 𝐭𝐚𝐧𝑪 ≥
𝑱𝑬𝑵𝑺𝑬𝑵

𝟑 𝐭𝐚𝐧 (
𝑨 + 𝑩 + 𝑪

𝟑
) = 𝟑 𝐭𝐚𝐧 (

𝝅

𝟑
) = 𝟑√𝟑 

Equality holds for 𝑨 = 𝑩 = 𝑪. 


