J297. Let a, b, c be digits in base x > 4. Prove that
@
ba b @

where all numbers are written in base x.

Proposed by Titu Zvonaru, Comanesti and Neculai Stanciu, Buzau, Romania

Solution by Arkady Alt, San Jose, California, USA

be ax+b+b$+c+ cas+a>3

ab ca )
Note that = + = + — > 3 can be written as >
ba c ac br+a cx+b ar + ¢

Since by Cauchy Inequality

2
ar +b
aa:—H):Z (aa:—l—b)2 S (g:c( + )> _
cyc cyc (ax + b) (b‘r + a) N Z (CLJ} + b) (bJI + a)
cyc
(a+b+c)(z+1)°
> (abx? + (a? 4 b2) x + ab)

cyc

B (a+b+c)?(x+1)7?
~ (ab4be+ca)x? +2 (a2 + b2+ c2)x +ab+ be + ca

it suffice to prove inequality

(a+b+c) (z+1)? 23((ab+bc+ca)x2+2(a2+b2+c2)x+ab+bc+ca).

We have

(a+b+c)” (x+1)* =3 ((ab+be+ ca)z® + 2 (a® + b* + ) & + ab + be + ca)
(a2+b2—|—02—ab—bc—ca) (m2—4m+1) >0 because a® + b2 + ¢ > ab + bc + ca and

2 —dr+l=z(x—-4)+1>1

Also solved by Damniel Lasaosa, Universidad Publica de Navarra, Spain; Nicusor Zlota, “Traian Vuia”
Technical College, Focsani, Romania; Yeongwoo Hong,Seoul International School, South Korea; Khakimboy
Egamberganov, Academic Lyceum S.H.Sirojiddinov, Tashkent, Uzbekistan; Seong Kweon Hong, The Hot-
chkiss School, Lakeville, CT, USA; Ioan Viorel Codreanu, Satulung, Maramures, Romania; Jeong Ho Ha,
Ross School, Fast Hampton, NY, USA; Polyahedra, Polk State College, FL, USA; Jin Hwan An, Seoul
International School, Seoul, South Korea; Seung Hwan An, Taft School, Watertown, CT, USA.
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