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In any A ABC the following relationship holds :

Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

Letx=s—ay=s—b,z=s—candthen:a=y+zb=z+x7x,
y+z VZ
c=x+yands=x+y+zandfurthermore,wedenote:?zmand an

and then, we have the following set 'S” of relations : y? + z? = x*(m? — 2n),
y3 +z3 = x3(m3 — 3nn),y* + z* = x*((m? — 2n)? — 2n?),

? |7R 4

y®> +2z°%=x° (m((m2 —2n)% +n? — nmz)), and now, ,/g,n, < o §.ha
Bogdan Fustei 4s(s—a)(s—b)(s —c)(b —¢)? 2
n) s2(s — a)? + ( )( a)z( )( ) z
7 y+z2)Z+x)(x+y) 4 % 16s2(s — a)%(s — b)2(s — c)? o
6 4xyz 3/ ° a*
(y+2)2x(x+y+z)+4yz(y — z)? ; (7(y+2)(z+ x)(x +y) — 32xyz)? x(x +y +2z).y?z?
(y +2)? - 36x2y2z?2 ' (y +2)*

© 49x5(y + 2)% + 147x*(y® + 23) — Txtyz(y + z) + 111x3(y* + z%) —
354x3.yz(y? + z2) + 94x%.y?z2 + 13x%(y> + 2°) — 187x2%.yz(y® + z%) —
50x%.y%z%(y + z) — 46x.yz(y* + z*) — 7x.y?z*(y? + z?) + 78x.y3z3 +

49y2z2(y3 + z3)| > |0 and via set of relations ''S",
®

in order to prove (1), it suffices to prove, following simplification :
Q2 Q;

(49m3 + 177m?2 + 576m + 1024) n?> — (46m* + 252m3 + 798m?2 + 448m) n +
Q3
>
(13m° + 111m* + 147m3 + 49m2)0
®
Now, LHS of (2) is a quadratic polynomial in "'n” with discriminant,
[6] = 0% — 40,05 = 432m*(—m* — 18m*® — m? + 48m + 80) and when :
8 < 0,then : (2) is trivially true and when : § > 0,
then : m* + 18m3 + m? - 48m - 80 < 0
(729m3 + 14661m? + 31680m + 31888)(9m — 19) 80992
=z 6561 < 776561
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Now,sincen < —— - in order to prove (2),it suffices to prove :

m*“ ? ?
91.7<ﬂz—\/§®292—ﬂ1m222\/5

© m(—49m* — 85m3 — 72m? + 572m + 896)2\/5
®

Now,49m* + 85m3 + 72m? — 572m — 896 =
49(729m3 + 2754m? + 6984m + 5948)(9m — 19)
6561 +

(2430m? + 288m + 44)(9m — 19) 5621 via (m)
6561 6561

= m(—49m* — 85m3 — 72m? + 572m + 896) > 0 and so,
in order to prove (3), it suffices to prove :

m2(—49m* — 85m3 — 72m? + 572m + 896)2 >
1728m*(-m* — 18m3 — m? + 48m + 80) &
7m?(m + 1)(m — 2)2 (343m5 +2219m* + 8944m3 + 23644m> +) I o
36608m + 28672 =

7R 4
—strue~m>0=03) =2 = QDistrue ~ /g,n, < ,a—g.haVAABC,

" =""iff A ABC is equilateral (QED)




