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If x,y,z € [0,2],then prove that :
2x+y+z)—(xy+yz+1zx) < 4

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

[Casel]x =y=z =0andthen: LHS =0 < 4

Exactly 2 among x,y, z equal zero and WLOG we may assumey =z = 0
and0<x<2andthen:LHS—RHS=2x-4=2(x-2)<0
>2(x+y+z)—(xy+yz+zx) < 4

Exactly one among x,y, z equals zero and WLOG we may assume x = 0

and0 <y,z<2andthen:(y—2)(z—-2)>0=>yz—2y—2z+4>0- (1)
via (1)
Also,LHS—RHS =4 +yz—2y—-2z > 0=2(x+y+z)—(xy+yz+zx)<4
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& 8abc+1>0->truevabc>0:-2(x+y+z)— (xy+yz+zx) <4and

.~ combining all cases,2(x+y+z)— (xy+yz+zx) <4Vxy,ze€|[02],
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="iff(x=2y=z=0)or(y=2,z=x=0)or(z=2,x=y=0)or
x=y=2z=0)or(y=z=2,x=0)or(z=x=2,y=0) (QED)



