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In any A ABC the following relationship holds :
na-l'nb-l'nc>rna-l'rnb-l'rnc> ga+gb+gc

pa+pb+pc_ \/§S _ma+mb+mc
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

Z - V21s2 + 4Rr + r2 (s2 —16Rr — 3r2)(21s2 + 4Rr + r2) +
Pa =952 T6Rr+ 12 _|4(8s2(8Rr + 2r2) — 4s2(2Rr + 2r2) + 4Rrs?)

cyc
Reference : Solution to Inequality in Triangle by Dang Ngoc Minh — 129;)

< published at www.ssmrmh.ro
Ben Ajiba

Chu-Yang
Z m, < +4s2—16Rr+5r2and » n, > +/9sZ— 80Rr — 2r2

cyc cyc
(Reference : Inequality in Triangle by Mohamed Amine Ben Ajiba — 74;)
published at www. ssmrmbh. ro
. n,+n,+n. mg+my+mg .
~ in order to prove : > ,it suffices to prove :
Pa + P + Pc V3s

3s2(9s% — 80Rr — 2r?) >
(4s* — 16Rr + 5r?)(21s* + 4Rr + r?) ( (s — 16Rr — 3r2)(21s% + 4Rr + %) + )
(9s2 + 6Rr + r2)2 "\4(8s2(8Rr + 2r?) — 4s%(2Rr + 2r?) + 4Rrs?)
< 423s% — (2076Rr — 231r?)s® — r?(47668R? + 1948Rr — 3336r%)s* —
r3(35008R3 + 6632R?r — 2360Rr? — 471r3)s? —
r*(4096R* + 1536R3r — 240R?r? — 152Rr3 — 151‘4)HO and P =
()
423(s? — 16Rr + 5r?)* + (24996Rr — 8229r?)(s? — 16Rr + 5r2)3 +
r2(16(31400R? — 22863Rr + 3957r2) + 12R? + 8Rr + 9r2)(s? — 16Rr + 5r%)2 +
3 _ 2 2 _ 3
1213 (16(19665R 25603R“r + 9856Rr 1183r°) +) (s? — 16Rr + 5r2)

8R?r + 5Rr? + 6r3

Gerretsen ?
> 0 - in order to prove (*), it suffices to prove : LHS of (x) > P
?
o (t—2)(32(16800t% — 14678t + 4265t — 413) + 16t% + 3t +26) > 0
R Euler
(t = F) S>true+wt > 2= (x)istrue

na+nb+nc>ma+mb+mc d . z < V3RTS s2 + 4Rr + r?
> and again, < r.
Pa +Pp + Pc V3s g < Ya 2R
( Reference : Solution to Inequality in Triangle by ) d
Dang Ngoc Minh — 258; published at www. ssmrmbh.ro an
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Chu-Yang
Z Ma >  4s% — 28Rr + 29r? and so, in order to prove :
cyc
ma+mb+mc> 9o+ 9b+ 9.
V3s T mg + my, +mg ) 2
(4s? — 28Rr + 29r2)? & 352 ZRF 51‘)(SZR+ 4Rr + 12)

& (26R — 15r)s* — r(472R? — 398Rr + 15r%)s? +

,it suffices to prove :

r?(1568R* — 3248R’r + 1682Rr?)| > (0 and - Q =
(+%)
(26R — 15r)(s? — 16Rr + 5r?)? + 3r(120R? — 114Rr + 45r?)(s? — 16Rr + 5r?)

Gerretsen )
> 0 . in order to prove (*x), it suffices to prove : LHS of (xx) > Q
? Euler
& (t—2)(112t2 - 196t +25) >0 > true ~ t > 2 = (xx) is true
.ma+mb+mc>ga+gb+gc

> and so,
\3s m, + my + m,
n,+n, +n m, +my +m + +
a b c2 a b c2 Ga 9o 9. VABC,
Pa + Pp + Pc V3s m, + my + m

" =""iff A ABC is equilateral (QED)



