J243. Let a,b, ¢ be real numbers such that
_a+b+c3+ a+b_c3+ a_b+c3_1
2 3 6 36 2 6 2 3/ &

(a—3b+2¢)(2a+b—3c)(—3a+2b+c) =09.

Prove that
Proposed by Titu Andreescu, University of Texas at Dallas, USA

Solution by Arkady Alt, San Jose, California, USA
Notice that
a b c\® a b c\® a b c\® 1
224 ° 242 _Z o242 =Ziff 4 +23=2
(2+3+6>+<3+6 2>+(6 2+3) g ila® +y’ 420 =27,

z:=(-3a+2b+c)? y:=(2a+b—3c)? z:=(a—3b+2c)>.

where

Since for any reals x, y, z, we know that
Py + 2 = 3uyr=(x+y+2) (2 +yP+ 22 —ay —yz—2w),

it follows in our case, where we know = 4+ y + z = 0, that 23 4+ y> + 22 — 3zyz = 0, i.e. zyz = 9. This is
precisely what we want.

Also solved by Miguel Amengual Covas, Cala Figuera, Mallorca, Spain; Roberto Bosch Cabrera, Havana,
Cuba; Daniel Lasaosa, Universidad Publica de Navarra, Spain; loan Viorel Codreanu, Satulung, Maramures,
Romania; Alessandro Ventullo, Milan, Italy; Zolbayar Shagdar, Orchlon International School, Ulaanbaatar,
Mongolia; Sayan Das, Kolkata, India; Giulio Calimici, Francesco De Sclavis, Tommaso Gianiorio, Michele
Ricciardi, Emiliano Torti, Antonio Trusiani, Universita di Roma “Tor Vergata”, Roma, Italy; Prithwijit
De, HBCSE, Mumbai, India; Stanescu Florin, Serban Cioculescu School, Gaesti, Dambovita, Romania;
Kwan Chung Hang, Sir Ellis Kadoorie Secondary School, Hong Kong; Armend Sh. Shabani, University of
Prishtina, Republic of Kosova.
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