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InanyAABC 0 <k < 5V5 the following relationship holds :
ka+b kb+c kc+a 3(k+1)
+ + >
a-+c b+a c+b 2
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
ka+b kb+c kc+a;3(k+1)

+ + >
a+c b+a c+b 2
Qz(k(y+z)+(z+x))(2z+x+y)(2x+y+z);3(k+ 1)
2x+y+2)2y+z+x)2z+x+Yy) - 2

cyc
(x=s—ay=s—-bz=s—-c=2>a=y+zb=z+x,c=x+Yy)

=N 22x3 + (k+ 1)Zx2y+ (1—k)§:xy2 — 12xyz| >0
cyc cyc cyc (\:)
LetF(XY,Z) = ZZX3 + (k+ 1)ZX2Y+ 1- k)ZXYZ —12XYZVX Y,Z>0
cYc cYc cYc
and then : F(1,1,1) =0 - (1) and F(X,Y,0) =
2(X34+Y3) + (k+ 1)X2%Y + (1 — K)XY?
=2(X3 +Y3) + X2Y + XY? + k(X?Y — XY?) and it’s trivially > O when : X > Y

?
and when : X < Y,F(X,Y,0) = 2(X3 + Y3) + X2Y + XY%2 — XYK(Y-X) > 0
?
& (2(X3 +Y3) + X2Y 4+ XY2)2 > k2X2Y2(Y — X)2 and ~ 0 < k < 55
?
- it suffices to prove : (2(X3 + Y3) + X?Y + XY?)2 > 125X?Y?(Y — X)?
?
& X8 + X°Y — 30X*Y? + 65X3Y3 — 30X2Y* + XY5 +Y° >0
?
© (X2 -3XY+Y?)Z2(X?2+7XY+Y?)>0->true~X,Y>0=>FXY,0) >0
VXY>20-2) ~1Dand 2 =>FXY,Z) >0VXY,Z> 0= (+)is true
ka+b kb+c kc+a 3(k+1)
> vV ABCAO <Kk < 5V5,

+ + =
a+c b+a c+b 2
" =" iff A ABC is equilateral (QED)

(.'. X, Y;Z > O) -



