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In A ABC with n,, n,, n. - Nagel cevians holds :
n, +n, + n - 3R
h, +h, +h, ~ R+4r

Proposed by Mohamed Amine Ben Ajiba-Tanger-Morocco

Solution by Soumava Chakraborty-Kolkata-India

ng+my+ne V9s2 — 80Rr — 2r?
h,+h,+h.,~ s?2+4Rr+r?
<Reference : Inequality in Triangle by Mohamed Amine Ben Ajiba — 74;) ; 3R

published at www. ssmrmh.ro “R+4r
squaring

& —9s* 4 (36R?% + 216Rr + 558r%)s? —
r(320R3 + 2712R?r + 5256Rr? + 137r3) 5 0

)
Double—Rouche
Now, since P = —9(s* — (4R? + 20Rr — 2r?)s? + r(4R +r)?) >

. in order to prove (x), it suffices to prove : LHS of (x) > P
& (9R + 144r)s? + 64R3 — 570R%r — 1287Rr2 — 3213 > 0

(o]
(%)
Gerretsen

Again,LHS of (*x) > (9R + 144r)(16Rr — 5r?) +
3 ?
64R3 — 570R?r — 1287Rr? — 32r® > 0 © 32R3® — 213R?r 4+ 486Rr? —376r3 > 0

Euler

?
< (R—2r)(32R?> —149Rr + 188r2) > 0 —» true - R—2r > 0and
discriminant of 32R? — 149Rr + 188r? = 149%2.r%2 — 128.188.r2 = —1863r¢2 < 0

) n, +ny + n, 3R
= 32R?% — 149R 188r2 >0 = = t 2 >
r1esr () = (s true = g 2 Ry ar

v AABC," =" iff A ABC is equilateral (QED)



