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Ifab> 3 and 22(3b—1) +b2(3a D > Vab then prove that :

1+a+b=>=3ab

Proposed by Nguyen Hung Cuong-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
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Letx=a+bandy =aband when:y<1,a+b > 2ﬁ= 2Y (say)
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and discriminant of LHS of (1) = 8§ = (3z7 + 3z3)% — 4(9z1° 4+ z7 — 2z3)
= z3(9z1" — 1827 — 4z* + 923 + 8) = 23 (923(2* - 1)? + 4(2 - 2*)) > 0
whenever : z* <2 (* z > 0) and when : z* > 2,
= zs((z4—2)(9(z7—1)+5)+9z3) >0 (sincez*>2>1=2>z>1)
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y > 1; and now,
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o ((z—-1)(42° +42° +42* + 423 —22 —z2—-1) >0 > true vz = }fy > 1
~a+b>3ab—-1Vy>1andso,combining both cases,1+ a+b > 3ab
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Vab> 3 and 22(3b—1) + bZ(3a—1) = ab, iffa=b=1(QED)




