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Abstract

This paper studies a single machine scheduling and slack due-date assignment and convex resource
allocation problem with variable job processing times and maintenance. The actual processing time
of a job is a function of the non-renewable resource amount allocated, position-dependent and
starting time-dependent deterioration effect. At most, one maintenance is allowed throughout
the planning time. The objective is to determine the optimal job schedule, optimal common
slack time, optimal maintenance position and optimal resource allocation to minimize the total
costs of the earliness and tardiness of the jobs, the common slack time, the cost of resource al-
location, the makespan and the total completion time. According to the related knowledge of op-
timization, we show that the problem is polynomial solvable by transforming it into a matching
problem. We present a polynomial time optimal algorithm to solve the problem.
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