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In any A ABC the following relationship holds :
a b c 3

<
13a + 13b+2c+13b+13c+2a+13c+13a+2b — 28
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

a b c ? 3
< —
13a+13b+2c+13b+13c+2a+13c+13a+2b_28

QZ(Y+Z)(13(z+x)+13(x+y)+Z(y+z))(13(x+y)+13(y+z)+2(z+x)) 13
Hcyc(13(Y+Z) +13(z + x) +2(x+Y)) =58
(x=s—ay=s—-bz=s—-c>a=y+zb=z+x,c=x+Yy)

= 302 x3 + 156Zx2y — 14-32xy2 — 156xyzEO
()

cyc cyc cyc

cyc

LetFX,Y,Z) = 302 X3 + 156ZX2Y — 143 z XY? — 156XYZ VX, Y,Z > 0 and
cYc cYc cYc
then : F(1,1,1) = 0 » (1) and F(X,Y,0) = 30(X3 + Y3) + 165X?Y — 143XY?
(330X + 2075Y)(33X — 13Y)% + 11583XY? + 8695Y3
= >0+XY=>0
11979
>FXY,0=>0vXY>0- 2 -~ Dand @ =FXY,Z)>0VXYZ>0
= (%) is true (~ x,y,z > 0) and so,

a b c 3
<
13a+13b+2c+13b+13c+2a+13c+13a+2b_ 28 v ABC,

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




