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Abstract

This paper considers various single-machine product scheduling problems with outsourcing
allowed. where each product can be either produced by the machine or outsourced at market.
Outsourcing has been becoming increasingly popular as a way to mmprove productivity in
various companies, especiallv, including electronics industries and motor mndustries. The
objective 15 to find the optimal product sequencing (scheduling) with outsourcing (if needed)
allowed. which minimizes sum of the associated outsourcing cost and scheduling cost. The
scheduling cost 15 represented by each of the scheduling measures including makespan,
(weighted) sum of completion times, maximum lateness, and sum of lateness.

In the analysis, the proposed problem of minimizing sum of the associated scheduling cost
and the outsourcing cost, called wnconstrained problem. and that of muinimizing the
scheduling cost subject to outsourcing budget, called consirained problems, are analyzed for
their complexities. Then, some associated solution properties are characterized to derive DP
algorithms.
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