Junior problems

J373. Let a, b, c be real numbers greater than —1. Prove that
@+ +2)(b* + 2 +2)(+a*+2) > (a+ 1) b+ 1)*(c+1)%

Proposed by Adrian Andreescu, Dallas, TX, USA

Solution by Arkady Alt, San Jose, California, USA
From Cauchy-Schwarz, we know that

(a+1)? N (b+1)2_

A+ +2=a?+1+0+1> 5 5

By AM-GM, this is at least (a4 1) - (b+1). Thus

[T@+8+2)>[(a+1)-(b+1)=(a+1)*b+ 1)+ 12

cyc cyc

Equality holds if and only if a =b=c¢ = 1.

Also solved by Vincelot Ravoson, France, Paris, Lycée Henri IV, Rithvik Pasumarty, Wayzata High
School, Plymouth, MN, USA; Ji Eun Kim, Tabor Academy, Marion, MA, USA; Sushanth Sathish Kumar,
Jeffery Trail Middle School, Irvine, CA, USA; Byeong Yeon (Jackie) Ryu, The Hotchkiss School, Lakeuville,
CT, USA; Stanescu Florin, Serban Cioculescu School, Gaesti, Romania; Rajarshi Kanta Ghosh, Kolkata,
India; Corneliv Manescu-Avram, Transportation High School, Ploiesti, Romania; Joachim Studnia, Lycee
Condorcet, Paris, France; A.S. Arun Srinivaas, Chennai, India; WSA; Albert Stadler, Herrliberg, Switzer-
land; Nicusor Zlota, "Traian Vuia” Technical College, Focsani, Romania; Evgenidis Nikolaos, M.N.Raptou
High School, Larissa, Greece; Nermin Hodzic, Dobosnica, Bosnia and Herzegovina; Alessandro Ventullo, Mi-
lan, Italy; Daniel Lasaosa, Pamplona, Spain; Bazar Tumurkhan, National University of Mongolia; Sutanay
Bhattacharya, Bishnupur High School, West Bengal, India; Paul Revenant, Lycee du Parc, Lyon, France;
Arpon Basu, AECS-/, Mumbai, India; Stefan Petrevski, Pearson College UWC, Victoria, Canada; Alysson
Espindola de Sd Silveira, Fortaleza, Ceard, Brazil; Catalin Prajitura, Student, College at Brockport, SUNY,
USA; Polyahedra, Polk State College, FL, USA; Adnan Ali, Student in A.E.C.S-4, Mumbai, India; An-
gel Plaza, Department of Mathematics, University of Las Palmas de Gran Canaria, Spain; Joel Schlosberg,
Bayside, NY, USA; Robert Bosch, Archimedean Academy, USA; Toshihiro Shimizu, Kawasaki, Japan.
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