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In AABC: 1,,1,,1. excenters of AABC
(Hy,R,) (Hg,Ryp) (Hc, R,) orthococenters and circumradius of

(Al BC),(AILAC) respectively (AI.AB). Prove that:

I,.H I,H I.H
aA-l-bB-I-CCS
Ra Rb Rc

Proposed by Sarkhan Adgozalov-Georgia

Solution by Amin Hajiyev-Azerbaijan

Lemma 1: In AABC with orthocenter H and circumradius R

AH = 2R|cos(4)|

A B C
Lemma 2: +4BI,C = 90°—E ,2I1,BC = 90°_E:IaCB =90°— 2

Lemma 3: f(x) = sin (;—C) x € (0; ™) > sin (;) >0
2

x
Ef(x) = —Zsin (E) - f"(x) <0 concave function on (0; )

<
3 6

n(g) +sin(3) +sin(3) =3
sin 2 sin 2 sin 2)=72

Lemma 2

A A
I,H,; = 2R,|cos(«BI,C)| = 2R, cos (90° — E) = 2R, sin (E)

1.H A 1.H A\ Lemmas 3
‘;zaA=25in<E>—> ‘;zaA=ZZsin(E> < 2:5=3

cyc cyc

sin (g) + sin (g) + sin (g)]’”ffm in (A +B+ C) i (n)
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aA_I_bB_I_cCSS
Ra Rb Rc




