U182. Find all continuous functions f on [0,1] such that f(z) = c if z € [0,3] and f(z) = f(2x—1) if
T € (%, l] , where c is a given constant.

Proposed by Arkady Alt, San Jose, California, USA

Solution by Vahagn Aslanyan, Yerevan, Armenia

We will show that for every positive integer n

f(x)=rcz € [O,l—zin].

We will induct on n. For n =1 it is the condition of the problem and therefore is true. Now suppose
it is true for n. Let us prove it for n+ 1. If z € [§,1 — 2,1%], then 22 — 1 € [0,1 — 5&] = (by induction
hypothesis) f(2z — 1) = ¢ = f(z) = c. Thus f(z) =cif x € [0,1). Because f is continuous we have

fa)=f (nILH;C (1— 2%)) anilglof ((1—%)) :nli_{loloc:c.

Then f(z) = ¢ for z € [0, 1].

Also solved by Daniel Lasaosa, Universidad Publica de Navarra, Spain; Perfetti Paolo, Dipartimento di
Matematica, Universita degli studi di Tor Vergata Roma, Italy; Roberto Bosch Cabrera, USA; Emanuele
Natale, Universita di Roma “Tor Vergata”, Roma, Italy; Lorenzo Pascali, Universita di Roma “La
Sapienza”, Roma, Italy.
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