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In all triangles ABC holds:

9 Z abryry < (s> + 1% +4Rr)?
' hohy —  4r(4R+7)

cyc

Solution by Daniel Sitaru and Claudia Nanuti.

Lemma.
In AABC the following relationship holds:

Zaz(s —b)(s —c) =4rs*(R —7)

cyc
Proof.
Zaz(s —b)(s—c)= Za2(32 —s(b+c¢)+bc) =
cyce cyc
= Za2(s2 —s(2s —a) +be) =
cyc
= Za2(82 —2s5% +as + bc) =
cyce
= Za2(bc+ as — s%) =
cyc
= achaJrsZaS - SQZaQ =
cyc cyc cyc

=abc-2s + 5% - 2(s? — 3r? — 6Rr) — 25%(s* —r? —4Rr) =
= 8Rrs? + 2s* — 6r25%> — 12Rrs? — 25* + 25%r? 4 8Rrs® =
= 4Rrs* — 4r%s? = 4rs*(R — )

Back to the problem:

F 2

arg a-;=; 1 a®
L Zha :Z 2K 7523—a7
cyc cyc a cyc
1 2
_2(5—a)(s—b)(s—c)czy;a(S_b)(s_c)_
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abrary, = 0b T
2. Z hohy, Z 2F 2P T
cyc @ cyc a b
1 3 a?b? BERGSTROM 1 (ab+be+ca)®
126 a6-b 1 T,e-a6-b
(s + 712+ 4Rr)?
4r(4R+ )
Observation:
Z(s —a)(s—b) = Z(s2 —s(a+0b)+ab) =
cyc cyc
= 2(82 —5(2s —¢)+adb) = Z(s2 —25% + sc+ ab) =
cyc cyc
= Z(sc—l—ab—sQ) = sZc+Zab—3s2 =
cyc cyc cyc
=5-25+52+r2 +4Rr — 35> =12 + 4Rr =
=r(4R+r)
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