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In any A ABC with a < b < ¢, the following relationships holds :
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Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

Letx=s—ay=s—b,z=s—candthen:a=y+zb=z+x,

c=x+yands=x+y+zandalsoa<b<c=>y+z<z+x<x+y
? via Bogdan Fustei 3 4xyz

3 ?
:andnow,ZaZSgtz, = Z(Y+Z)2Sy2+z+x

& xy? + 10xyz + y?z > 3xz2 + 6yz? + 323

V3

o6yz(x—z)+3xz(y—z)+z(xy—22) >0 >true ~ x>y >z - 7613910

via Bogdan Fustei

and
Mohamed Amine Ajiba s(3s+b)(c— a)z 7 3

c? =N s(s—b) + s + b)? <2
Bx+y+z)+z+x)(z—x)%\ 7 3
2x+y+2z)+z+x)? >SZ("+Y)2

2
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Also,pg, < 1

@(x+y+z)<y+

?
& 11x* + 26x3y + 54x3z + 15x2y? + 64x2yz + 59x%2% >
4xy3 + 18xy?z + 26xyz? + 4y* + 28y3z + 69y?z? + 64yz3 + 16z*
© 18xyz(x —y) + 28yz(x? — y?) + 18xyz(x — z) + 59z%(x? —y?) +
54z(x3 — yz?) + 8xy(x? — z2) + 4xy(x? — y?) + 4y(x3 — y3) + 10y(x3 — yz?) +

10y(x2y —z3) + 11(x* —zH) + 5(x%y2 —z4) >0 s true~ x>y >z
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via Bogdan Fustei
and
Mohamed Amine Ajiba s(3s+c)(a— b)z 7 3
2 2
b =S s(s—c) + 25+ 02 SZb

? 3
>S1(z+x)2
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Furthermore, p? <

Bx+y+z)+x+y)(x—y)?
2x+y+z)+x+y)?

3
4
<:>(x+y+z)<z+

?
o 11x* + 26x3z 4 5423y + 15x%22 + 64x%yz + 59x2y? >
4xz3 + 18xyz? + 26xy?z + 4z* + 28yz3 + 69y?z? + 64y3z + 16y*
& 64yz(x? —y?) + 26xz(x? — y?) + 59y?(x? — z2) + 28y(x3 — z3) +
18xy(x? — z2) + 10z%(x? — y?) + 8y(x® —y3) + 8(x* — y*) + 42%2(x? — z?) +
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: V3
xz?(x—z)+3x(x3-z3)>0->truev x>y >z |p. < Tb and again,
3 ? via Bogdan Fustei 3 ? 4xyz

“h2 < 2 o _ 2 < 2
4b < g: 4(z+x) <x +y+z

?
& x?y + 10xyz + x?z > 3yz? + 6xz? + 3z3

?
o 6xz(y—z)+3yz(x—z)+z(xy—2z2)>0->true~x>y>z
via Bogdan Fustei

and

3 ? Mohamed Amine Ajiba
3 \/T_b < g.||and finally, g2 < p? &
s—b)(c—a)? 2 s(3s +b)(c — a)?
s(s—b) — ( )l() ) <s(s—b)+ ( 2s -I)-(b)z ) — evidently true
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vs>h - andso,TaSgb < Ppp STC;andpc STb < 9.
v A ABC,"” =" iff A ABC is equilateral (QED)




