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ABSTRACT
We count set partitions in which the gaps between adjacent elements in a block are
bounded from above by an integer m > 0, also known as m-gap-bounded partitions.
This problem is harder than known cases in which lower bounds of the gaps are fixed.
Our main results rely on the techniques of finite automata theory. First we obtain a
general construct for the generating function for the number of m-gap—bounded parti-
tions of {1,2, . . .,n} and show that it is rational in its variable. This is followed with
a sequence of explicit generating function formulas for certain values of m. Finally, we
extend our results to partitions with a given number of blocks.
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1. Introduction

We consider the enumeration of partitions of the set [n]= {1,2, ...,n} in which the
elements of each block are subject to a distance restriction. A partition of [n] with k
blocks will be denoted by π:Β1/Β2/ . . . /B;C such that the elements of each Bj are
arranged in increasing order and min(Bl) < - - - <min(Bl).

Since the pioneering works of Kaplansky and Riordan in the 1940’s [5, 9], many
papers have been devoted to the enumeration of integer sequences by various distance
restrictions. The last couple of years have witnessed a resurgence of research activity
in this area (see for example [7,3] and the references therein). More recently, Chu and
Wei [4] have studied variations of a problem originally due to Knuth [6],by counting
partitions of [n] in which every pair of adjacent elements a,b in a block satisfies
[a —- b[ > € on one hand, and [a … b[ # έ on the other, where έ is a fixed positive
integer. The number of the former class of partitions is precisely S(n — &&- €),


