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In AABC the following relationship holds:

2r, m,+m, R
_|_ J—
hy, + h, 2r, T

Proposed by Dang Ngoc Minh-Vietnam
Solution by Tapas Das-India
We will show : a* — a(b + ¢) + 4bc > 0 in any AABC (1)
Proof: we know that a > |b — c|then a? > (b — ¢)?

a’ —a(b+c)+4bc > (b—c)? —a(b+c) +4bc = b> + 2bc + ¢ —a(b + ¢)
=b+c))—-alb+c)=bB+c)(b+c—a)>0

as in AABC,b + ¢ > a(proof complete)

my, +m, Panaitopol R (hb + hc)
2r, - 4r

ra
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wewillshow: 4 -+ —on =7 or'hb+hc+4r( T ) =7 @
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b c
(2)we get +R(2)<R 2T 2x41<0(3)
from we get ,x xS 7 or,Rx X <
r 4F? 4(s-a)(s—-b)(s—o¢)
R abcs abc
T
putting the value of x andE in(3)we get
4(s — —b)(s — b 2 b
5 (s—a)(s—b)(s—0) ( c ) s c t1<0
abc (b+c)(s—a) b+c)(s—a)

or,8bc(s —b)(s —c) —2abc(b+c) +a(b+c)*(s—a)<0
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or,2bc(a? — (b —c)?) —2abc(b+c)+a(b+c)*(s—a) <0
or,4bc(a? — (b — ¢)?) — 4abc(b + ¢) + a(b + ¢)?(2s — 2a) < 0(Multiply by 2)
or,4bc(a? — (b —c)?) —4abc(b+c)+a(b+c)*>(b+c—a) <0
or,a’(4bc — (b + ¢)?) + ((b +¢)® —4bc(b + c)) a—4bc(b—¢c)?<0
of,—a?(b—c)> +a(b+c)(b—c)?—4bc(b—-c)><0
or,—(b—c)*(a? —a(b + c) + 4bc) < 0 true by (1)

Equality holds for b=c



