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Proof of Greedy Strategy and Algorithm Analysis on Maximum Product of Positive Integer Partition
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Abstract: Taking the classic number theory and competition problem of maximizing the product of each item after positive
integer partition as the research background of GESP programming competition, this paper carries out rigorous derivation
by using proof by contradiction, mean value inequality, variance analysis and calculus derivation. Firstly, it is proved by
contradiction that the optimal partition does not contain the partition item of value 1. Then, based on the mean value inequality
and the principle of minimum variance, it is verified that the partition with fixed item numbers can only consist of two adjacent
integers. The discrete integer problem is modeled continuously, and the univariate function is constructed to solve the extreme
value by derivation, confirming that the natural constant e is the theoretical value of the optimal partition unit. By comparing
the function values of integers 2 and 3, the greedy rule of splitting into 3 first and 2 second is obtained. Finally, the general
calculation formula of maximum product classified by modulo 3 of positive integers is summarized. Compared with dynamic
programming and brute force enumeration, the greedy algorithm derived in this paper has better time complexity. The research
verifies the effectiveness of the mathematical thinking of solving discrete problems by continuous method, and provides
theoretical basis and problem-solving paradigm for similar problems in informatics competitions.
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