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We examine a single machine scheduling problem with step-improving jobs in which job processing times decrease step-wisely

over time according to their starting times. The objective is to minimize total completion time which is defined as the sum

of completion times of jobs. The total completion time is frequently considered as an objective because it is highly related to

the total time spent by jobs in the system as well as work-in-progress. Many applications of this problem can be observed in

the real world such as data gathering networks, system upgrades or technological shock, and production lines operated with

part-time workers in each shift. Our goal is to develop a scheduling algorithm that can provide an optimal solution. For this,

we present an efficient branch and bound algorithm with an assignment-based node design and tight lower bounds that can prune

branch and bound nodes at early stages and accordingly reduce the computation time. In numerical experiments well designed

to consider various scenarios, it is shown that the proposed algorithm outperforms the existing method and can solve practical

problems within reasonable computation time.
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<Figure 1> An Example of Step-improving Jobs
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<Table 1> Experimental Results: Comparison with MILP
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<Table 2> Experimental Results: Larger » and m

n m =2 m=3 m=4 m=>5
10 0.00(0) 0.01(0) 0.08(0) 0.54(0)
20 0.47(0) 36.05(0) 3764.702) | 10800(10)
30 | 519.850) | 9257.14(8) | 10800(10)

40 6738.96(5) 10800(10)

50 | 9044.25(8)
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