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An Optimal Scheduling Algorithm on Single-Machine with
Two-Agent and Deteriorating Jobs

LIU Yuelei, FENG Zuren, REN Xiaodong

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Two-agent single-machine scheduling problems with a deterioration job of which the
actual processing time is defined as a function of its starting time are investigated. Optimization
algorithms of polynomial time under some certain constraints are proposed. The optimization
target of the problem is formulated as to minimize the total weighted completion time or total
weighted discounted completion time of one agent while ensuring that all the jobs on the other
agents are not delayed. This optimization problem is proved NP-hard and the structural
properties of its optimal solutions under general and special conditions are illustrated.
Optimization algorithms of polynomial time for solving these scheduling problems are proposed
under some constraints. First, the jobs from two agents are respectively sequenced according to
their optimal structural properties. Then, they are combined following the strategies that ensure
the optimization target of two agents. Simulation results and comparisons with scheduling results
of the simulated annealing (SA) and the branch-and-bound algorithms show that the CPU-times
of the proposed algorithms are similar with the SA’s that has an error rate greater than 0.3%
with the optimal solutions, and much smaller than that of the branch-and-bound algorithm.
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