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In any A ABC the following relationship holds :

_ 3v3(5b? — 6bc + 5¢?)
a 16s
Proposed by Dang Ngoc Minh-Vietnam

n,

Solution by Soumava Chakraborty-Kolkata-India
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as(s — a) + s(b — c)? ; 27(5b% — 6bc + 5¢?)?

a - 256s2 ) s
o 27(y+z) (5(z +x)2+5(x+y)?—-6(z+x)(x+ y)) >

256(x +y +2z)3(x(y +2) + (y — 2)?)
(denotingx=s—a,y=s—b,z=s—c=>a=y+z,b=z+x,c=x+y)
ands=x+y+z
© 176x*(y +z) — 160x3(y + z)? + 1024x3yz — 24 ((y+ z)3 — 3yz(y + z)) -

456x%yz(y + z) + 456x%yz(y + z) + 56x((y + z)? — 2yz)? — 160xyz(y + z)? —
224xy%z% + 419(y + z)(((y + 2)? — 2yz)? + y?z? —yz(y + 2)?) —
1201yz ((y +z)3 — 3yz(y + z)) +1214y22%(y +2z) > 0 © 176x*. mx —
160x3. m%x?% + 1024x3. nx? — 24x?>(m3x3® — 3nx%. mx) — 456x%. nx%>. mx +
56x(m%x? — 2nx?)? — 160x.nx%. m?x? — 224x.n*x* +
419mx((m?x? — 2nx?)? + n?2x* — nx?. m?x?) — 1201.nx%. (m3x® — 3nx%. mx) +

? +z y/
1214.n%x*. mx > 0 (m Ytz o= Y_z)
X X

© 6912mn? — (3296m3 + 384m? + 384m — 1024)n +

?
419m° + 56m* — 24m3 — 160m? + 176mEO
()

Now, since 56m* — 24m3 — 160m? + 176m =
m 1385 1431
Z (419m2 +475m + T) (2m — 1)2 +270m + T >0

= (%) is trivially true when : 3296m3 + 384m? + 384m — 1024 < 0 and so we
now focus on the case when : 3296m? + 384m? + 384m — 1024 > 0 and now,
let us assume : 11m — 4 < 0 and then : 3296m3 + 384m? + 384m — 1024

32 3628 28080
= m (1133m2 + 544m + T) (11m - 4) - < 0,but:

11

3296m?3 + 384m? + 384m — 1024 > 0 and so, our assumption is incorrect and
hence: 11m —4 >0 - (1)
Now, LHS of (*) is a quadratic expression in 'n"’ with discriminant § =
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(3296m3 + 384m? + 384m — 1024)? —
27648m(419m°® + 56m* — 24m?® — 160m? + 176m)
=1 (m+1)3(m-2)2(4—-11m) <0 (~ 4 —11m < 0 via (1) = (») is true
3v3.(5b% — 6bc + 5¢?)

dso,n, < v A ABC,
and so,n, T6s

"="iffm=2="="iffb+c=2a(QED)




