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Find all values of x,y,z € R such that :
x3y3z3(x%y? + y?z? + z2x?) = x* +y?> +22 =3
Proposed by Nguyen Hung Cuong-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

Vab,c> O,Z a > 3.Vabc - assigning a = x2,b = y?, ¢ = 22,

cyc

3 = sz > 3./x2y222 = x2y?z2 <1=>xyz<1- (1)
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v x3y3z3 Z:xzy2 =3=>x3y323>0=>xyz>0
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) 3 3 3 - via (2) 5 2x2+y2+z2=3
Now,Zx = x°y°z ny < ny =
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sz < BZJ\ny2 :Zx“ —szyz <0= EZ(xZ —y3Z2 <o}
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but EZ(xz -y»2>0- Z:(x2 —y2)2=0>x% =y? =72
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= 3x% = 3 | using sz =3 |.|lx=41y=+1z=+1|-(2)
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Using x3y3z3 Z:xzy2 =3,weget:3xyz=3 (v x2=y?2=2z2=1)
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= -(3)~(2)and (3) =

x=1 x=1 x=-1 x=-1
z=1 z=-1 z=-1 z=1

are the only set of values | x3y3z3(x2y? + y2z2 + z2x%) = x2 + y2 + z2 = 3 (ans)



