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Ifx+z—yz=1andy - 3z + xz = 1, then prove that :

6 -2V5<x?+y?<6+2V5
Proposed by Nguyen Hung Cuong-Vietnam
Solution by Soumava Chakraborty-Kolkata-India
Easy to see thatif : z = 0,then : x =y = 1 and then :
6 —2V5 < x2 +y2 = 2 < 6 + 2V5 and we now focus on : z # 0 and then :
x#ly#landx+z—-yz=1=z(1-y) @ 1—-xandalso,y—3z+xz=1
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Now, (x) > t < 2 =>Jx2+y2<V5+1

=>x2+y2<6+2V5- (i)
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Also,(*) >t > > > Jx24+y2>V5-1=2x2+y2>6-2V5
- (ii) ~ (i) and (ii) = 6 — 2V5 < x% + y2 < 6 + 2V5, equalities occur when :
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equality for : 6 — 25 < x2 + y2 occurs when : | 5 | and
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| (QED)

equality for : x* +y? < 6 + 2V/5 occurs when : |
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