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Operations Research and Cybernetics

A Two-Agent Slack Due-Date Assignment Single Machine Scheduling Problem with

Position-Dependent Workload and Resource Constraint

LLUO Chengxin
(College of General Education, Guangdong University of Science and Technology, Dongguan Guangdong 523073, China)

Abstract: [ Purposes] A two-agent slack due-date assignment single machine scheduling problem with position-dependent workload
and resource constraint is studied. [ Methods]Agents compete on the use of a common processor to process their own set of jobs.
Each agent has some resource to allocate to its jobs. Each job has a slack due-date to be decided. The processing time of a job is
position-dependent and is convex in resource amount allocated. The goal is to find the joint job sequence and due-dates, resource
amount allocated to each job that minimizes the maximal cost among all jobs of the one agent, subject to an upper bound on the
maximal cost of the second agent. The problem is converted to a convex programming problem. By solving it the resource allocation
policy is obtained. The optimal job sequence is obtained by solving two assignment problems. Then the due-dates are obtained.
[Findings ] An optimal algorithm is presented in polynomial time. Two examples are provided to show the efficiency of the
algorithm. [Conclusions]The analysis shows that the time complexity of our algorithm is O(n°®), where n is the bigger number of
jobs between the two agents.

Keywords: scheduling; two-agent; slack due-date; position-dependent workload; resource allocation
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