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Table 3 Obtained batches
e by 1 825 23 13 50 20
e by, 10 34 4 17 36 16 50 19
€3 by, 29 2 32 50 15
e, bs, 22 28 3 7 50 13
es by 31 6 15 33 19 49 11
es by, 39 5 20 18 50 10
e by 26 35 9 11 21 49 8
eg bys 38 14 40 24 39 50 6
eq bis 30 27 12 49 3
4
Table 4 Processing time and production cost of machines
by C, by Cy by Cy PC,
M, by 20 b 30 by 33 710
M, by 19 by 30 by 36 770
M b3 15 b, 28 by 36 770
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Table 5 Inventory plan
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Algorithm for minimizing joint cost for manufacturers with batching ma-—
chines and arbitrary-size jobs

CHENG Ba~i' > HUANG Xiao-man' > YANG Yan—yan' > HU Xiaowuan' *
1. School of Management Hefei University of Technolny Hefei 230009 China;
2. Key Laboratory of Process Optimization and Intelligent Decision-making Hefei 230009 China

Abstract: A class of problems for manufacturers are proposed to minimize joint cost. Production and outbound
distribution are combined to achieve a joint scheduling in supply chain. In the production process the manu—
facturers have identical parallel batching machines to process arbitrary-size jobs. The machines have a fixed
capacity in size and the total size of jobs in a batch cannot exceed the machine capacity. In the distribution
process the manufacturers deliver the products using their own vehicles and the vehicles have identical trans—
port capacities. If there are no available vehicles to deliver the products they should be put in inventory. The
total cost consists of the production cost the distribution cost and inventory cost. An integer programming
model of the problem is presented and the problem under investigation is shown to be NP-hard in the strong
sense. Then a polynomial time algorithm is provided. The time complexity and performance guarantee of the
proposed algorithm are analyzed.

Key words: supply chain scheduling; joint cost; arbitrary-size jobs; approximation algorithm



