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Proposed by Bogdan Fuștei-Romania 

Solution by Jenish Rijal-Nepal 

Let 𝑰 be the incenter, 𝑫 be the projection of 𝑰 on 𝑩𝑪, and 𝑻𝒂 be the 𝑨-excircle tangency point 
on 𝑩𝑪. Then: 𝑰𝑫 = 𝒓, 𝑩𝑫 = 𝒔 − 𝒃, 𝑩𝑻𝒂 = 𝒔 − 𝒄, and 𝑨𝑻𝒂 = 𝒏𝒂. 

Since 𝑫𝑻𝒂 = |(𝒔 − 𝒄) − (𝒔 − 𝒃)| = |𝒃 − 𝒄|, Pythagoras on △ 𝑰𝑫𝑻𝒂 yields: 

𝑰𝑻𝒂 = √𝒓𝟐 + (𝒃 − 𝒄)𝟐 

By the triangle inequality on △ 𝑨𝑰𝑻𝒂, 𝐰𝐞 𝐡𝐚𝐯𝐞: 

𝒏𝒂 ≤ 𝑨𝑰 + 𝑰𝑻𝒂 ⟹ 𝒏𝒂 − √(𝒃 − 𝒄)𝟐 + 𝒓𝟐 ≤ 𝑨𝑰 

Summing cyclically for all three vertices, we have: 
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