
 

J.2396  If 𝑰 − incenter then in  𝑨𝑩𝑪 holds: 

𝟐√𝟑𝒓 ≤ √𝒂 ∙ 𝑨𝑰𝟐 + 𝒃 ∙ 𝑩𝑰𝟐 + 𝒄 ∙ 𝑪𝑰𝟐 ≤ 𝑹√𝟑 
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Since 𝑨𝑰 =
𝒃𝒄𝐜𝐨𝐬

𝑨

𝟐

𝒔
, we obtain: 

𝒂 ∙ 𝑨𝑰𝟐 + 𝒃 ∙ 𝑩𝑰𝟐 + 𝒄 ∙ 𝑪𝑰𝟐 =
𝒂𝒃𝒄(𝒔 − 𝒂)

𝒔
+

𝒂𝒃𝒄(𝒔 − 𝒃)

𝒔
+

𝒂𝒃𝒄(𝒔 − 𝒄)

𝒔
= 𝒂𝒃𝒄. 

We have 𝟐𝟒√𝟑𝒓𝟑 ≤ 𝒂𝒃𝒄 ⟺ 𝟔√𝟑𝒓𝟐 ≤ 𝑹𝒔, 

which is true because 𝟑√𝟑𝒓 ≤ 𝒔 (item 𝟓. 𝟏𝟏 from [𝟏]) and 𝟐𝒓 ≤ 𝑹. 

The right inequality is equivalent  to 𝒂𝒃𝒄 ≤ 𝟑√𝟑𝑹𝟑 ⟺ 𝟒𝒓𝒔 ≤ 𝟑√𝟑𝑹𝟐, 

which is true because 𝟐𝒔 ≤ 𝟑√𝟑𝑹 (item 𝟓. 𝟑 from [𝟏]) and 𝟐𝒓 ≤ 𝑹. 

Equality holds if and only if 𝑨𝑩𝑪 is equilateral. 
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