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The Two-Way Partitioning Problem is an NP-Complete problem that seeks to find a partition of a set of integers: given an
input multiset S of n positive integers, separate the integers of S into two subsets such that sums of the subsets are as close
to equal as possible. The accuracy of a partition is measured by the residue, or the difference between the sums of the two
subsets. The Two-Way Partitioning Problem is one of Garey and Johnson’s six basic NP-hard problems that lie at the heart
of the theory of NP-completeness (Mertens 2003). In this study, the starting solutions of probabilistic methods were
experimented with, to potentially yield a more applicable and accurate algorithm. Namely, a pre-calculated solution done by
the Karmarkar-Karp heuristic approach and a randomly generated starting solution were tested. Experimentation of the
starting solutions was taken even further by testing different representations of starting solutions, namely sign and pre-
partition representation. The starting solutions were then implemented on three probabilistic algorithms: repeated random,
hill climbing, and simulated annealing to test performance rate. Results showed that algorithms with a randomly generated
starting solution in pre-partition representation yielded lower residues by a factor of around 1023 when compared to
Karmarkar-Karp itself — a 99% increase in accuracy — leading to a more accurate, consistent, and applicable solution. The
Two-Way Partitioning Problem has applications in a variety of fields, including security, social inequality, and military

operations.
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