Proof of the MacMahon Formula for Plane Partitions
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1 Introduction

The MacMahon Formula for Plane Partitions is the well-known and celebrated generating
function for plane partitions. The statement is as follows:
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There exists different proofs for this formula; however, many of them assume a myriad
of prerequisite knowledge. In this paper, it is aimed to give the proof with the least
amount of pre-requisite advanced mathematical knowledge. Basic knowledge of algebra
combinatorics, and determinants will suffice. & ms on symimet tion 't



1.3 Plane Partitions

A Plane Partition is the 3-D analogue of an integer partition. A plane partition of n is
a 2-D array of numbers ; j such that |7| =372, 3722, m; ; = n. One of the visualizations
of a plane partition would be by stacking cubes on top of each other. For example, a plane
partition of 15 would be represented as follows:



Figure 2: A Plane Partition of 15
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