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By Marin Chirciu — Romania

1) In AABC the following relationship holds:

Z Vo, =1 — 1) = 2r(Jmg + Jmy + /m,)

Proposed by Bogdan Fustei — Romania

Solution

. s s .
Using v, = — and r = = we obtain
s—a S

SVt - -1 =% =(=-3 (=== [=. .oy T2 = Nrbe (1)

s—=b s/ \s—c s—a s—-b s—c

Using - > "= (L. Panaitopol, GM 11/1982), we obtain:
mg, _2—@ma _§-§=%=%,Wherefromz,/ma <> Z—i (2)
From (1) and (2) we deduce the inequality from enunciation.
Equality holds if and only if the triangle is equilateral.
Remark.

We propose in the same way:

2) In AABC the following relationship holds:
z \/ha(hb - r)(hc - T) = ZS\/F

Proposed by Marin Chirciu - Romania

Solution

: 25 S :
Using h, = - andr = S we obtain:

25 /2S5 S\ /2S5 S 2rs rs(a+c) rs(a+b)
Z\/ha(hb—r)(hc—r)=Z\/7(?—;><?—§) Z\/ a  bs  cs
2r3s(a+ b)(a+ c) 2r3s(a+ b)(a+c) r2(a+b)(a+c)
:Z\j abc :Z\/ 4Rrs ZZJ 2R -
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r AM-AG T (a+b)+(a+c)
=ﬁz\/(a+b)(a+c) < \/ﬁz ) =

r 4 45 Euler2 \/_
= — 45 =—+= < 2sVr
V2R V2R

Equality holds if and only if the triangle is equilateral.
3) In AABC the following relationship holds:

Z Jbelhy —1)(h, — 1) < 4S

Proposed by Marin Chirciu - Romania

Solution

. 25 s .
Using h, = ~ andr = Swe obtain:

Zch(hb “ . =1 =Z\[bc(275_§) (Zs_s_g) _ Z\[bc-rs(‘;: C).rS(CZS-I- b)

M-

=r2\/(a+b)(a+c)=r2\/(a+b)(a+c)A SAGrZ(‘Hb)Zﬂ=r-4s=4S.

Equality holds if and only if the triangle is equilateral.
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