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In AABC the following relationship holds:

(@™ + b™ + c®)(a™ cos? A + b™ cos? B + c™ cos? C) > 4F2.Z b"2¢" 2, neN

cyc

Proposed by Marin Chirciu-Romania
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco
Let H be the orthocenter of AABC. We have (an.m +b™ HB + c".ﬁ)z = 0,then
a?". HA? + b*". HB? + c¢*". HC? + a™b™. 2HA.HB + b"c".2HB.HC + c"a™.2HC.HA > 0
© a®™ HA? + b*™ HB? + c¢*™ HC? + a™b™. (HA? + HB? — c?) + b"c". (HB? + HC? — a?) +
+c"a™ (HC* + HA2 —b*) 2 0
& (a™+ b" + c®)(a™HA? + b"HB? + c"H(C?) > a?b*c?*(a™ 2b™% + b 2c" 2 + ¢ 2a"2)
Since HA = 2R|cos A| (and analogs) and abc = 4RF, then
(@™ + b™ + ¢™)(a" cos? A + b™ cos? B + ¢" cos? C) = 4F*(a™2b" 2 4+ b 2¢"2 + " 2a™2),

as desired. Equality holds iff AABC is equilateral.



