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Single-Machine Just-in-Time Scheduling with Outsourcing

LI Hanxue, FAN Baoqgiang, CHEN Jiwen, GUO Zhijia, YANG Yanying, LI Xin

(School of Mathematics and Statistics, Ludong University, Yantai Shandong 264000, China)
Abstract: [ Purposes |Motivated by the time-sensitive production process., a single-machine just-in-time scheduling problem with out-
sourcing is studied. In such a problem, there is a common due date and a deadline. A job is either outsourced to process, in which
case an outsourcing cost has to be paid, or processed on the machine. The objective is to minimize the sum of the total earliness, the
total tardiness and the total outsourcing cost. [ Methods] First, some optimality properties of the problem are given, and then the
delivery deadline and delivery deadline are discussed respectively. [ Findings] For the first case, the polynomial time algorithm is de-
signed. For the second case, it is proved to be NP hard and a dynamic programming algorithm of pseudo polynomial time is de-
signed. [Conclusions] The results of the single machine on-time scheduling problem provide effective decision support for cold and
fresh food production managers.

Keywords: scheduling; dynamic programming; outsourcing; algorithm
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