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Study on Single Machine Scheduling Problems with

Exponential Learning Effects and Convex Resource Allocation

YANG Shuhan, WANG Jibo
(School of Science, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: [ Purposes]The single machine convex resource allocation scheduling problems with exponential learning effects is studied
under the case of variable processing time of all the jobs, where the actual processing time of a job has exponential learning effects
and depends on the amount of a non-renewable resource allocated to all the jobs. Our goal is to determine the optimal resource
allocation and optimal schedule such that the three combinational models of makespan (maximum completion time) and total
resource consumption are optimal, that is, to minimize the weighted sum of makespan and total resource consumption cost; to
minimize the makespan subject to the total resource consumption cost is limited; to minimize the total resource consumption cost
subject to the makespan is limited. [ Methods] Under a given schedule, the optimal resource allocation can be obtained by using
optimal conditions for constrained and unconstrained optimization problems. [ Findings | The optimal properties of the three
combinational models can be obtained. it is proved that the optimal solution can be obtained in polynomial time, and the solution
algorithm is given. [ Conclusions | The algorithm is analyzed, and it is proved that the time complexity is O(nlog n), where n is the
number of jobs.

Keywords: learning effect; scheduling; single machine; convex resource allocation
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