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Abstract: We consider multiple due windows single machine scheduling problems with both learning and deterioration effect, in
which the jobs have controllable processing times. The actual processing time of a job is a convex function of its resource allocation,
and is a linear increasing function of its starting time. Each job has an own due window. If the job is completed within the due win-
dow, it will not be penalty. Otherwise the job completed before the starting time of the due window or after the ending time of it
will have earliness or tardiness costs. The objective is to determine the optimal sequence of jobs and the optimal resource allocation
so as to minimize the total cost. We study two versions of the problem. In the first version, the total cost includes earliness, tardi-
ness, the starting time of due windows, the size of due windows, resource allocation and makespan; and in the second version it in-
cludes earliness, the number of tardy jobs, the starting time of due windows, the size of due windows, resource allocation and
makespan costs. We provide polynomial algorithms for two versions, respectively.

Key words: scheduling; single machine; learning effect; deterioration effect; controllable processing times; due window
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