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In any A ABC the following relationship holds :
(ng + ny, + n.)(m, + my + m,) = 3(m,w, + mywy, + m.w,)
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
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27(s? —16Rr +5r2)* > 0 . in order to prove (1), it suffices to prove :
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and - (1174R — 377r)(s? —16Rr + 5r2)3 > 0 . in order to prove (2),
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it suffices to prove : LHS of (2) > (1174R — 377r)(s% — 16Rr + 5r2)3
& (16200R? — 11030Rr + 2089r2)s* —
(64(7027R3 — 6824R?r + 2222Rr? — 236r3) —) 24
16R3 + 4R?r — 8Rr? + 30r3
2 (128(23814R4 —30000R3r + 14164R?*r? — 3012Rr3 + 2361r%) —) z 0 and -
32R3r + 72R?r? — 2Rr3 — 7r#t g)

Gerretsen

(16200R? — 11030Rr + 2089r2)(s? —16Rr +5r?)2 > 0

- in order to prove (3), it suffices to prove :
LHS of 3) > (16200R? — 11030Rr + 2089r2)(s% — 16Rr + 5r2)2

& (17172R3? — 19557R?r + 8737Rr? — 1454r3)s2
O)
. (64(4293R4 — 6155R3r + 3482R?r? — 877Rr3 + 86r%) +)
8R3r + 32R?%r2 — 15Rr3 + 2r*
Rouche + Euler
Now, (17172R3 — 19557R?r + 8737Rr? — 1454r3)s? >

r’2(R - 2r)\ ?
—_— >
- >_RHSof@

? R
& 6156t* — 17172t3 + 11159t — 3164t + 572 >0 (t = ;)

<16Rr —5r2 4

? Euler
& (t—2)(6156t3 — 4860t + 1439t — 286) > 0 > true ~t > 2= @) = (3) >
2) = (Dis true - 3 Z m,w, <+/(9s2 — 80Rr — 2r2)(4s2 — 28Rr + 29r2)

cyc
Mohamed Amine Ben Ajiba
and

Chu-Yang
()T

cyc cyc
Reference : Inequality in Triangle by Mohamed Amine Ben Ajiba — 74;
( published at www.ssmrmh.ro
(ng, + ny + n.)(m, + my + m,) = 3(m,w, + myw, + m.w,) Vv ABC,
" =""iff A ABC is equilateral (QED)

) and so,



