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Abstract This study presents a column generation approach for multiple product dynamic lot-sizing problem.
The basic idea of this approach is to have a master problem which allocates limited capacity among n different
products and a sub-problem that performs the optimal lot sizing for each product subject to capacity allocation
given by the master problem. In the sub-problem, we develop M/G/1 queuing model based clearing function
which captures nonlinear relationship between the lot size, the work in process level and the throughput. A
large number of test problems are randomly generated to evaluate the performance. Computational results show
that the proposed model can find better solutions within reasonable CPU times.
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3. Clearing Function(CF)
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[Fig. 1] Clearing Function (Karmarkar [11])
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[Table 1] Design of experiment

Values Total
Demand level 3000, 5000, 7000 3
Demand variability 0.1, 0.5 2
Product mix rate 0.3/0.7, 0.5/0.5 2
Combination 12
Problems per Combination 10
Total Problems 120
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[Table 2] Results for objective function values

A B
Demand Mix rate  Var Avg Std Avg  Std
Level
L 1.00  0.03 1.70 022
0.3/0.7 1.01  0.04 1.70 024
0.1 1.00 0.00 1.67 0.18
05 1.02 0.06 1.73 029
0.5/0.5 1.00  0.00 1.69 021
0.1 1.00 0.00 1.65 0.14
0.5 1.00 0.00 1.73 026
M 1.00  0.02 1.47 027
0.3/0.7 1.00 001 1.59 028
0.1 1.00 0.00 1.60 024
0.5 1.00 0.01 1.58 033
0.5/0.5 1.01  0.02 1.35 022
0.1 1.00 0.00 1.50 0.18
0.5 1.01 0.03 1.20 0.13
H 1.15 042 125 082
0.3/0.7 1.19 057 142 115
0.1 130 0.78 1.75 159
05 1.09 023 1.10 0.18
0.5/0.5 .12 0.17 1.07 0.09
0.1 1.10 0.18 1.11 0.10
05 113 0.17 1.04 0.06
Total 1.05 0.25 1.47 054

mCG - Mean

300.0 BCG - Max

250.0
200.0
150.0
100.0
50.0
0.0 -

L M H

[ 2] cpuol] W2 HHAH}
[Fig. 2] Results for cpu time
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