Club problemas avanzados, 2023-2024

Hoja 6

1) A language has an alphabet consisting of n letters. Each word of this language has no
more than m letters, and no one of the words is a beginning of another one. (It is understood
that the beginnings of a word LiLs ... Ly, where Ly, Lo, ..., Ly are letters of the alphabet, are
words of the form LyLs... L, where 1 < s < k.)
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here ay is the number of words of the language that have exactly k letters.

2) Let {an}tnen and {by}nen be two sequences of real numbers satisfying limsupa, =
n— oo

lim sup b,, = +00. Show that there are indices m and n such that |a, —a,,| > 1 and |b, —b,,| > 1.
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3) Find al positive integers n > 2 such that n divides the number

I e+o.
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4) Let u be a positive continuous function on [0, +00) such that / ) < 00. Prove that
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