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Let ADEF be the orthic triangle of AABC.

I, 1, I,, I, — incenter and excenters of AABC. Prove that:
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Proposed by Sarkhan Adgozalov-Georgia
Solution by Qurban Muellim-Georgia
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Lemmas: EF = a-cosA, Al, = @ and Al = sin (g)

Schur inequality: a*(a—b)(a—c)+b*(b—a)(b—c) + c"(c—a)(c—b) >0

Forn=3
a® + b% + c® + abc(a? + b? + ¢?) > a*b + ab* + b*c + ¢*b + c*a + a*c

a*b + ab* + b*c + ¢*b + c*a + a*c = ab(a® + b3) + bc(b? + ¢3) + ac(a® + c3) >
> a’b?*(a+ b) + b%>c*(b+c) + a*c*(a+c) =
= a3b? + a’b3 + b3¢? + b*c® + c3a? + c¢*ad® >
a® + b® + c® + abc(a? + b? + c?) > a®b? + a?b3 + b3c? + c3b? + c2a? + a3c?
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Equality holds fora=b = c.



