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Ifa,b,cZ—E and abc+ab+bc+ca+a+b+c=>0,
then prove that:a+b+c >0

Proposed by Nguyen Hung Cuong-Vietnam
Solution by Soumava Chakraborty-Kolkata-India

Leta+o=xb+o=yc+o=zandthen:q=—> p=2¥"3
eta 2—x,2 23—y,c > =zandthen:a=——b=——,
z_

c= > =>abc+ab+bc+ca+a+b+c=0

= %H(Zx -3) +%Z((2x -3)(2y — 3)) +%Z(2x -3)=0
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@22x+8xyz242xy+9—>(1) andwearetoprove:EZ(Zx—S) >0
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[Case 1]2xyz > ny and ~ x,y,z> 0 . 2xyz > ny > 33/x2y2z2
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27 3 A-G 9

= 8x3y3z3 > 27x%y?%2% = xyz > 5> 3xyz > T Zx > 33/xyz > 2

cyc
= (x) is true

nyz 2xyzandthen,via(1),22x—9 >4 ny—nyz >0

cyc cyc cyc
= (*) is true . combining both cases, () is true V x,y,z > 0 constrained by (1)
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.°.a+b+c20Va,b,c2—E|abc+ab+bc+ca+a+b+c2O(QED)



