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1) In AABC the following relationship holds:
Al, N BI,, CI

c
a E+ 522(a+b+c)
Cos» CO0S% COS>5

Proposed by Ertan Yildirim-Turkey
Solution by Marin Chirciu-Romania

Lemma. 2) In AABC the following relationship holds:

Al BI cI AR + 1r\?
@, b € :s[1+< )]

AT Bt ¢ s
COSZ COSZ COSZ

2
Proof. Using identities: AI, = —; Y 12A =1+ (4R+r) , we have
cos; cos* s
s
4 2
Al, CoS» 4R +r
Z = Z = 52 >s|1+ ( )
A 4 24 S
cos cos cos®

Let’s get back to the main problem. Using Lemma, we have:

Al, [ 4R + 1\?
Z =S 1+( )
A s

cosS+
2

Doucet

> 4s;5V3 < 4R + r(Doucet)

Equality holds if and only if triangle is equilateral.

Remark. Let’s determine the reverse inequality.
3) In AABC the following relationship holds:
Al, BI, Cl, ( Zr)

ﬂ+ E+ _<s
cos cos 5 COS >

Proposed by Marin Chirciu-Romania
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Solution by proposer

Using Lemma, we get:

z Al, [1 N (4R + r)zl Gerrétsen 14 (4R + 1r)?
=S < S ___________Tf =
cos% s R(4R+ 1)

2(2R—-1)
_ (1+Z(2R—r) _ (5 Zr)
-3 R )-°C7R
Where s? < 1;(;;;#)) < 4R? + 4Rr + 3r*(Blundon — Gerretsen)

4) In AABC the following relationship holds:
Al, BI, CI. < Zr)

4s < é+ E+ £<s
Cos5 COSH  COS3

Proposed by Marin Chirciu-Romania

Solution by proposer
See up these inequalities.
Remark. In same class of problems.
5) In AABC the following relationship holds:

Al BI cl
a + b + 5 =2s

B C C A A
COSH +C0S5 COS5+C0S5  COSH +COS—H

Proposed by Marin Chirciu-Romania
Solution by proposer

Using identity: AI,, = LA, we get:
COSE

A
cos> 1 BCS
e J L I

OS +COSZ C037+C057 COSE(COST‘F COSE)
9 Os @
>s = C > 2s = RHD,

A B C B
Zcosi(cosi + cosi) ZZcosicosi
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(1)@ZcosgcosgS%,truefromnySszforx=cos%,yzcosg,
_ C Z zA_2_|_ r <9
z=cos3, ) cos’o = TR

Equality holds if and only if triangle is equilateral.
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