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Abstract

We consider a single machine scheduling problem with learning effect and deterioration effect.
The actual processing time of a job is a convex function of the resource amount allocated to it. All
jobs have a common due-window. The actual processing time of each job is a convex function de-
pendent on the workload of the job, its starting time and its allocation of non-renewable resource.
We consider three models. For the first we aim to minimize the weighted costs of earliness, tardi-
ness, the starting time of the common due-window, the size of the due-window, the makespan and
the total completion time. For the second, we constrain the total resource amount to minimize the
weighted costs of earliness, tardiness, the starting time of the common due-window, the size of the
due-window, the makespan and the total completion time. For the third, we are subject to the con-
straint that the total cost with early and tardy cost is less than or equal to a fixed amount to mi-
nimize the total resource. We show that the problems are polynomial solvable by transforming
them into matching problems. Three optimal algorithms are given.
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