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If a = min{a, b, c}, then in acute A ABC, the following relationship holds :

m m, R hy,+h
2(_b+_) hy, +h.
lllb hc

Proposed by Bogdan Fustei-Romania
Solution by Soumava Chakraborty-Kolkata-India

b+c;E:abcs: 2abc
a r 4F? ((Mb+c—a)c+a—-b)la+b-c)
<:>(b+c)(a+b—c).(b+c—a)(c+a—b)éZaZbc
<:>(b+c)(a+b—c).(b+c—a)(c+a—b)éZaZbc

& (ab +b% —bc + ca + bc — ¢2)(bc + ab — b% + ¢% + ca — bc — ca — a? + ab)

> 2abe
& 2a’?b? + 2a’be + 2ab(b? — ¢?) — (a® + b? — ¢?)(ab + ac + b? — c?) > 2abe
& 2a?b? — (a? + b? — c2)(ab + ac) + 2ab(b? — ¢?) — 2ab(b? — ¢?).cos C >0
& 2a’b? — a?(ab + ac) — (b? — c?)(ab + ac) + 2ab(b? — ¢?).2 sinzg >0
& a?(2b%? — ab — ac) — (b? — c¢?)(ab + ac) + (b? — c?)(c? — (a — b)?) >0
& a?(2b? — ab — ac) + (b? — ¢?)(c? — a? — b? + 2ab — ab — ac) >0
& ((az —b%+c2)+ (b% - cz)) (2b? — ab — ac)
+(b% — c?)(c? — a? —b% + ab — ac) >0
& (c2+a?% - bz)(Zb2 — ab — ac) + (b? — c%)(b? + ¢% — a? — 2ac) >0
& (b% — c?)(b% + ¢ — 2ac) — (b? — ¢?)(2b% — ab — ac) + a?(2b? — ab — ac)
—a?(b? — ¢?) 20
& (b? - ¢?) ((c —ca) — (b% - ab)) +a ((c2 —ca) + (b? — ab)) >0
o (c - ca)(b? — 2 + a?) + (b2 — ab)(a® + ¢ — b?) > 0

?
& c(c—a)(a®? +b? —c2) + b(b — a)(c? + a* — b?) = 0 > true
+ A ABC being acute = (a? + b? — ¢?),(c? + a? — b?) > 0 and a = min{a,b, c}
R h,+h. _b+c catab b a ¢ a
:>(c—a),(b—a)20:.;+ < +

< oot
h, a bc a'b
c2 +a? a?+ b? Tereshin 4Rm;, 4Rm, m,
= + < +——=2 (— + —)
ca ab 2Rh;, 2Rh, h, h,

hb hc

my, mc R hb + hc . .
2 (— ) >—+ in acute A ABC with a = min{a, b, c} (QED)
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