0336. Let a, b, ¢ be positive distinct real numbers and let u, v, w be positive real numbers such that
a+b+c=u+v+wand (a®> —be)r + (b2 — ac)s + (> —ab)t > 0
for (r,s,t) = (u,v,w), (r,s,t) = (v,w,u), (r,s,t) = (w,u,v). Prove that
20y 2¢ + alycz® 4+ Yzt > alyV2 + Wyt + aVyv et

for all nonnegative numbers z, ¥, z.

Proposed by Albert Stadler, Switzerland

Solution by Arkady Alt , San Jose ,California, USA
By the weighted AM-GM inequality,

1
prybz® + qrbyz® +raty b > (p+q+7) (:Bm’Lquyp b+q”+”“’z"’“+qa+”’) pratr

for any positive reals p, ¢, 7.

pa+gb—+rc=u a b ¢ D u
We now search for p, g, r such that pb+gc+ra=v or in matrix form | b ¢ a gl =1|wv
pc+qa+rb=w c a b r w
Since a + b+ ¢ = u + v + w then adding all equations we obtain
(p+qg+r)(a+b+ec)=u+v+w <= p+q+r=1
a b ¢
Sincedet [b ¢ a|=Ya(bc—a?)=-Ya(a®—bc) =—(a+b+c)(a®+b*+?)
c a b cyc cyc
u b c > u(a? — be)
anddet [ v ¢ a] =Y wu(be—a?) =—-> u(a®—bc), then p = e ,
oo g;: ( ) C%:C ( ) p (@t+b+o)(a+b2+c2)

and cyclically

> v (a® - be) > w(a* - be)

cyc . cyc
atbto)(@+2+d) " (atbto)(@+b+e)

where, we get p, ¢, r all positive due condition

T

(a® = be)r + (b* — ac)s + (2 —ab)t > 0

for (r,s,t) = (u,v,w), (r,s,t) = (v,w,u), (r,s,t) = (w,u,v).
For the obtained p, g, rwe have

u, v w

pryl S + qabyCzt + raty2b > 2ty 2",
and similarly
quyb 2 + rabycz® + pay®zt > aVy 2 ratylzC 4+ pabycz® + qucytzb > aly Lt
Adding these inequalities and taking in account that p + ¢ + r = 1 we finally obtain

LL‘abeC + xbycza + .’ITCyaZb 2 muyvzw + xwyuzv + xvywzu‘
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