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Abstract

The integer partition problem is to partition a positive integer m into un-
ordered sums of positive integers. The goal of the problem is to count the
number of such partitions. Since introduced by Leibniz, the problem has been
widely studied by many others. This article considers a variation of the integer
partition problem. More precisely, it is the problem of partitioning a positive
integer m into n positive integers such that any of the numbers is less than the
sum of the remaining n — 1 numbers. Equivalently, these n positive integers
are the lengths of the sides of an n-polygon. The problem with n = 3 is to
count the number of integer-side triangles of perimeter m. Previous studies al-
ready gave a solution to this case. This article first offers two new and shorter
derivations for the result of the triangle case. It then uses a similar, but more
delicate, method to obtain the result for the case when n = 4. As for the case
of n > 5, it only gives recurrence relations and a generating function, while

precise formulas remain to study in the future.
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m—12mod12 | 0 | 1 | 2 | 3| 4|5 |6 |7 |8|9 101
flm—12,3) | 0 | -7 | —4| 21| 16| -7 | 12| 5 | ~16| 9 | —4| 5
m—8mod12 | 4 | 5 | 6|7 |89 |1w0|[11|0|1]|2]3

flm—83) | —16| —7| 12| 5 | —16| 9 | —4| 5 | 0 | -7 |—-4]| 2
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(%] mod6 | 3 |3 |4 |4 |5 |5 00|11 |22
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ap' (|"52],3) | 4| 4| 0 | 0 | —4| 4|16 —16] 12| 12 | ~16] ~16
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