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In any A ABC the following relationship holds :
9b2c2(b — c)z}

8m,m, > max {Baz — 12Rr + 60r?%,4a* + b? + ¢ - o
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata India

s? 4+ 2Rr — 31r?

(mb - mc)z < 2
(Reference : Inequality in Triangle — 345 by Dang Ngoc Minh;)
published at www. ssmrmbh.ro
= 4m? + 4m? — 8mym, < 2s? + 4Rr — 62r?
= 8mym, > 2¢? + 2a® — b? + 2a® + 2b%? — ¢? — 2s% — 4Rr + 62r?
= 4a% + b? + ¢? — 2s? — 4Rr + 62r? = 3a? +Z:a2 — 2s% — 4Rr + 62r?
cyc
= 3a? + 2(s? —4Rr — r?) — 2s? —4Rr + 62r)2’ = 3a? — 12Rr + 60r?
- |8mym, > 3a? — 12Rr + 60r%,” =" iff a = b = c|and again,
9b2%c?(b — ¢)?
6F?

9b2c2(b—c)> 9b%c%(b—c)? 2
Tor2 O 1oz > Hme—mo

4(mi - m%’:)2 ((ZCZ +2a? — b?) — (2a® + 2b* - CZ))Z 9(b — ¢)?(b + ¢)?

?
8mym, > 4a* + b% + c? —

?
© 8mym, > 4mi + 4m? —

B (mb + mc)z B 4’(mb + mc)z B 4‘(mb + mc)z
bc ? ?

<:>ﬁ.(mb+mc) >b+c ( (b-c)? > 0) - true

bc bc abc(b+c) 4RF(b+c)

. >——.(hy+h) = = =b
2F (Mo +me) 2 55 (hy +he) = —p—0 ARF te
2 L W2 o 2 9b*c?(b-c)* ,
~ (8mym, > 4a“ + b* + c* — 16F2 ,="1iffa=b = c|and so,

9b2c?(b — ¢)?
16F2

8mym_, > max {Saz — 12Rr + 60r?,4a? + b? + c2 — }VABC,

" =" iff A ABC is equilateral (QED)



