S280. Let x,y, 2z be positive real numbers such that = + y + z = 3. Prove that

eyt (2 + gy 4 2) <3

Proposed by Sayan Das, ISI Kolkata, India

Solution by Arkady Alt , San Jose ,California, USA
Since homogeneous form of original inequality is
(1) 3Maty* (@B 4+ P +2°) < (e +y+2)"°

then assuming z + y + 2 =1 and denoting

t:=3(xy+yz+z2x),q:= Y2

we obtain (1) <= 3t (1-t+3¢) <1 <<= 1-— 3l4gt (1—1t)— 3%¢° > 0.

Since )
t
Bzyz (z+y+2) < (zy+yz +22)° 4< 55 =
14 4 15 5 14 t2 ! 15 P’ i
=1-37¢ (1-3p)—-37¢">21-3 <§> (1—t)—30<3—3> -
1-98(1—t)—t=1-t) P+ A+t + P+ + "+ +10+17 - 8%)) =
(1 —t)+ (1 =) (142t + 362 +4¢% + 5t + 6t° + 75 + 87) > 0
because

t=3(y+yz+zr)<(z+y+2)° =1

Also solved by Daniel Lasaosa, Universidad Publica de Navarra, Spain; Daniele Mastrostefano, and
Daniele Di Tullio Universita di Roma “Tor Vergata”, Roma, Italy; Paolo Perfetti, Universita degli studi
di Tor Vergata Roma, Roma, Italy; Kastriot Jashari, Sami Frasheri High School ,Kumanovo, Macedonia;

Mathematical Group “Galaktika shqiptare®, Albania.
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