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If {x,y,z} be non — negative real nmbers such that: x +y +z = 3,
12 —8x*> 12 -—-8y? 12— 8z?
+ + <
1+yz 1+ xz 1+xy

then prove that :

Proposed by Shirvan Tahirov-Azerbaijan

Solution 1 by Soumava Chakraborty-Kolkata-India

Exactly 1 variable equals to zero and WLOG we may assume
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Assigningy+z=a,z+x=bx+y=c=>a+b-c=2z2>0,b+c—a=2x
>0andc+a—-b=2y>0=>a+b>cb+c>ac+a>b=ab,cformsides
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via (1)
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VY non — negative {x,y,z} suchthat: x+y+z =3,/ =" iffx=y =2z =1 (QED)

Solution 2 by Mohamed Amine Ben Ajiba-Tanger-Morocco
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Letp=x+y+z=3, q:==xy+yz+zx, r:=xyz. By AM — GM inequality,we have
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Alf g < 2,wehaveq+q? <2 +22<8<8+4r.

AIf 2 < q. Since 3q < p? = 9,then q < 3,and by Schur’s inequality, we have
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p(4q-p?) =8+4(4q—9)=q+q2+(3—q)(3q—4)2

8+4r>8+4.
+4r =8+ 9 3 3

q+q>

So the proof is complete. Equality holdsiff x=y =2z =1.



