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If x, y, z ∈ R then:

(x12 + x6 + 1)(y24 + y12 + 1)(z36 + z18 + 1)

(x8 + 1)(y16 + 1)(z24 + 1)
≥ x2y4z6

Solution by Rovsen Pirguliyev - Azerbaijan.
To prove that

(1) x6 − x5 + x3 − x+ 1 > 0

for all x ∈ R.
1) x < 0, x6 − x5 + x3 − x+ 1 ≥ 1 > 0 true.
2) 0 < x < 1, x6 + (x3 − x5) + (1− x) > 0 true.
3) x ≥ 1, x6 − x5 + x3 − x+ 1 = x5(x− 1) + x(x− 1)(x+ 1) + 1 =
= (x− 1)(x5 + x2 + x) + 1 ≥ 1 > 0 true.
Take in (1) x→ x2, y4, z6, we have:

(2) x12 − x10 + x6 − x2 + 1 > 0⇒ x12 + x6 + 1

x8 + 1
> x2

(3) y24 − y20 + y12 − y4 + 1 > 0⇒ y24 + y12 + 1

y16 + 1
> y4

(4) z36 − z30 + z18 − z6 + 1 > 0⇒ z36 + z18 + 1

z24 + 1
> z6

(2)× (3)× (4)⇒ LHS > x2y4z6

�

Mathematics Department, National Economic College ”Theodor Costescu”, Drobeta

Turnu - Severin, Romania
Email address: dansitaru63@yahoo.com

1


