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An Exact Algorithm for Multi-Dimensional Knapsack Problem using ZDD
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It is well known that decision diagrams (xDDs) can be used for solving 0-1 intger linear programming problems.
However, due to the explosion of the its size, xDDs have been considered unattractive for solving this kind of
problems. However, it is recently shown that xDD-based approaches are powerful and scalable in cases where
constrains are derived from graph sub-structures. Following this success, we think that it is imortant to explore the
potential power of xDD based approaches for ILP again. To this end, this paper shows a ZDD-based optimization
algorithm that treats vanilla setting of multi-dimensional 0-1 knapsack problem, a variant of knapsack problem.
Naive approaches using xDDs first construct a diagram that contains all the possibile assignments that satisfy the
given constraints. However, since our purpose is obtaining an optimal solution, we do not have to maintain all the
possible assignments. Therefore, we propose a novel node trimming method that assures optimality of the obtained
solution while guaranteeing to never increase the number of nodes in the diagram.
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