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In any A ABC the following relationship holds :
mph,. + m:hy < 2m,r,
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
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Now, LHS of (1) is a quadratic polynomial in "'n”’ with discriminant, § =
(2m3 +2m? —16m — 20)% + 4(8 + 4m)(2m3 + 5m? + 4m) > 0 and so,
in order to prove (1), it suffices to prove :
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— = in order to prove (*), it suffices to prove :
2(2+ m)m? < 2m? + 2m? — 16m — 20 + V38

? squaring
o2m?+16m+20<Vé &

(2m3 + 2m? — 16m — 20)? + 4(8 + 4m)(2m3 + 5m? + 4m) >
(2m? + 16m + 20)? & |[4m(m + 2)3(m — 2)2 > 0

- true+-m>0
= (%) is true and again, 2(8 + 4m)n + V8§ >

J(2m3 +2m? — 16m — 20)2 + 4(8 + 4m)(2m3 + 5m? + 4m) >
V(2m3 + 2m? — 16m — 20)2 = |2m® + 2m? — 16m — 20| >

2m3 + 2m? — 16m — 20 and so,2(8 + 4m)n > 2m?3 + 2m? — 16m — 20 — V8§
= () is true (strict inequality) - both (*) and (**) are true = (1) is true

s~ mph, + m:hy < 2m,r, Vv AABC," =" iff A ABC is equilateral (QED)



