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If x,y,z > 0 and x* + y? + z? < 3 then prove that :
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Proposed by Nguyen Hung Cuong-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

x*+y*+22<3=>x2<3-y?-z%and
vx2>0-.3—-y?2—2z2>x*>0andso
AM-GM 3 —y2 — 72 + 1
x<3-y?-2z2=,/3-y2-12z2).1 < y >
<2-y)2-2)=8-4(y+12z)+2yz=>4—y%—z2

oy:+z22+2yz—-4(y+2)+4>00 y+2)>% -4(y+2)+4=>0

< 1and

, x
@(y+z—2)220—>true=>xS(Z—Y)(Z_z):)\/(z_y)(Z—z)_

y
<
Dz —x = 1 and also,

analogously,y < (2-z)(2—-x) = 3\/(2

z
(2-x)(2-y)

C;)l:.@+@+@:>

zS(Z—x)(Z—y):>4\/

X 3 y 4 z
j(Z—y)(Z—z)+\/(z_z)(z_x)"'\/(z_x)(z_y) <3Vxyz>0,

"="iffy+z=2A3—-y?—z2=1Ax%2 =3 —y%—2z?
=>"="iffy+z=2Ayz=1Ax=1=>"="iffx=y =z =1(QED)



