Junior problems

J409. Solve the equation
log (1 — 2% 4+ 5% — 207 + 50%) = 2z.

Proposed by Adrian Andreescu, Dallas, Texas, USA

Solution by Arkady Alt, San Jose, CA, USA
Let v := 2% v := 5%. Then u,v > 0 and

log(1 — 27 + 5% — 20° 4 50%) = 2z <= 1 — 27 + 5% — 20" 4+ 50" = 10*" <

2.2

l—u+v—uv+uw?=uv*? = 1—u+v—uv+uw?—u?

2 =0 =
lI-w)(l4+uw)—(u—v)(1+uw)=0 <= 1+w)(l—-—w—-—u+v)=0 <=

I4+uw)(l4+v)l-—u)=0 <= u=1

because 1 + uv,1 + v > 0.
Hence 2% =1 <= x = 0. Thus, z = 0 is only solution.

Also solved by Daniel Lasaosa, Pamplona, Spain; Aditya Ghosh, Kolkata, India; Alessandro Ventullo,
Milan, Italy; Konstantinos Metaxas, 1st Ag. Dimitrios High School, Athens, Greece; Joel Schlosberg, Bayside,
NY, USA; John Bellos, Senior High School, Larissa, Greece; Julio Cesar Mohnsam, IF Sul, Campus Pelotas,
RS, Brazil; Nandansai Dasireddy, Hyderabad, India; Nermin HodZic, Dobosnica, Bosnia and Herzegovina;
Nestor Rodriguez, Angel Mejia, Universidad Auténoma de Santo Domingo, Dominican Republic; Nicusor
Zlota, Traian Vuia Technical College, Focsani, Romania; Nikolaos Evgenidis, M.N.Raptou High School,
Larissa, Greece; Rajdeep Majumder, Drgapur, India; Roberto Ruiz, Universidad Nacional de Ingenieria,
Managua, Nicaragua; Shuborno Das, Ryan International School, Bangalore, India; Upamanyu Mukharji,
The Heritage School, Kolkata, India; Titu Zvonaru, Comadnesti, Romdnia; Polyahedra, Polk State College,
FL, USA; Konstantinos Metazxas, 1st Ag. Dimitrios High School, Athens, Greece; Vincelot Ravoson, Lycée
Henri 1V, Paris, France; Celine Lee, Chinese International School, Hong Kong; Nikos Kalapodis, Patras,
Greece; P.V.Swaminathan, Smart Minds Academy, Chennai, India.
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