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Problem:

The sequence of positive integers aq, ..., as4 is said to be good, if the following three
conditions are held:

e a; <2014
ea; #a;foralli#j
eq;+i<a;+jforalli<j

Find the total number of good sequences.

Solution:

Let f(n) be the total number of good sequences of length n. Readily f(1) = 1. If for
some good sequence a; = n, then due to conditions all elements of the sequence are
uniquely determined: as = n — l,a3 = n —2,...,a, = 1. If for some good sequence
apr1 = n for some k, 1 < k < n—1thenn—apo <1 and ag,o = n— 1. Sim-
ilarly all elements ai4; of the sequence for 3 < j < m — k are uniquely determined:
ag+; = n+ 1 — j. Therefore, ai,aq,...,a; should also be a good sequence. Now note
that the concatenation of ay,as,...,ax and agiq,...,a, is also a good sequence. Thus,
f(n) =14 f(1)+ f(2) + --- + f(n — 1) and consequently f(n) = 2f(n — 1). Thus,
f(n) =2""! and the answer is 22013



