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Abstract 

This paper considers a generalization of the precedence-constrained knapsack problem known as 

multi-period precedence-constrained knapsack, in which the decision maker faces a horizon of several 

periods. Associated with each period is a capacity limit that cannot be exceeded by items chosen in 

that specific period. The motivation for studying this problem comes from a recognized problem in 

the mining industry, known as open pit mine production scheduling. An old, yet fast sequencing 

heuristic has been used in the literature to tackle similar combinatorial problems with precedence 

constraints. In this study, we first strengthen the LP relaxation formulation of the problem by adding 

inequalities derived from both precedence and knapsack constraints, and then use the LP solutions to 

generate efficient weights for the sequencing heuristic. Generating the heuristic’s weights in this way 

significantly improves its output. Using this methodology, extremely large instances can be solved to 

near-optimum levels in minutes. The performance of this methodology is tested on a set of benchmark 

instances in the mining industry, where this problem is a major application.   
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