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S183. Let ag € (0,1) and ay, = a,—1 — ~%4— for n > 1. Prove that for all n > 1,
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Proposed by Arkady Alt, San Jose, California, USA

Solution by Perfetti Paolo, Dipartimento di Matematica, Universita degli studi di Tor Vergata Roma,
Ttaly
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LHS. Note that a,, € (0,1) for any n. Indeed, by math induction, because the function h (z) = = — 1

is increasing on [0, 1] and ag € (0, 1) then the assumption a,, € (0,1) yields

wsr = (e € (1(0).h (1) = (0.3) < 0.1,

2
Furthermore,
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RHS. We proceed by induction. For n = 0 clearly holds. Let’s suppose it true for 1 < n < r. For

n =171+ 1 we have
1 1 1 1 1 1 1 + 1 1
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By using the induction hypotheses for n > 1
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namely
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so we need to show (1) for n > 1. By the LHS. we have

which is implied by

n 2(10 2
— < <
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since the function z/(1 + cx) increases for 0 < z < 1 if ¢ > 0. Thus

2 1
a, < <
T 240 2y

—= (n—-272>0
and we are done.

Also solved by Ajat Adriansych, Indonesia; Albert Stadler, Switzerland; Daniel Campos Salas, Costa
Rica; Daniel Lasaosa, Universidad Publica de Navarra, Spain; Lorenzo Pascali, Universita di Roma “La
Sapienza”, Roma, Italy.
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