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In any A ABC the following relationship holds :

16R2(R — r)(R — 2r)
16R* — 16R3r — 4R?r2 — r*

2(ab + bc + ca) — (a® + b%? + ¢?) > 4F. |3 +

Proposed by Dang Ngoc Minh-Vietnam
Solution by Soumava Chakraborty-Kolkata-India
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16R* — 16R3r — 4R?r2%2 — r4
\/ZRZ + 10Rr — r? + 2(R — 2r).VvR2 — 2Rr

& (4R + r)2(16R* — 16R3r — 4R?*r?2 — r%) >
2R%Z + 10Rr — r? +
(3(16R4 — 16R3r — 4R%r2 — r*) + 16RZ(R — r)(R — 2r)) < )
2(R — 2r).+/R% — 2Rr

© 2(R - 2r)(64R° — 160R"r + 84R°r* — 4R*r® — 5Rr* + r°) >
O
2(R — 2r).+/R?% — 2Rr. (64R* — 96R3r + 20R?r? — 3r*) and -
64R% — 160R*r + 84R3*r? — 4R?r3 — 5Rr* + r°
Euler
= (R — 2r)(64R* — 32R3r + 20R?r? + 36Rr3 + 67r%) + 135r°> > 135r° >0

Euler
and * R—2r > 0 . inorder to prove (x),it suffices to prove :

?
(64R5 — 160R*r + 84R3r? — 4R?r? — 5Rr* +15)” >
(R? — 2Rr)(64R* — 96R3r + 20R?*r? — 3r%)?
? Euler
& r3(512R° + 128R*r — 32R%r? + 8R?*r® + 8Rr* + r%) > 0 > true * R > 2r
= (*) is true . 2(ab + bc + ca) — (a? + b? + ¢?) >

4F.\/3 . 16R*R-DR-2D)

{6R* — 16R°r — 4R%r2 — 1* v A ABC,” =" iff A ABCis equilateral (QED)



