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A Lagrange relaxation algorithm for capacitated lot-size

problem(CLSP) with minimum lot-size constraint

PAN Chang-chun, YANG Gen-ke, SUN Kai, LU Heng-yun
(Department of Automation, Shanghai Jiaotong Unviversity, Shanghai 200240 China)

Abstract: A Lagrange relaxation heuristic-based procedure is presented to solve the capacitated lot-size problem(CLSP)
with minimum lot-size constraint. The problem is first decomposed into a series of sub-problems W-W(Wagner-Whitin)
with dynamic economic minimum lot-size constraint. To deal with the sub-problems, an optimal forward iterative algorithm
with runtime complexity of O(T) is proposed. The Lagrange dual problem is then handled by the sub-gradient optimiza-
tion algorithm to obtain a tight lower bound. If the solution to the Lagrange dual problem is infeasible, the setup variables
are fixed and the remaining problem is reformulated as a linear programming problem which can be solved efficiently by

any off-the-shelf solver. Finally, the computational experiments demonstrate the algorithm’s efficiency.
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Table 1 Test data for EEWW
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INE FEsRk BN AR —
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1 69 85 1 10 100
2 29 102 1 10 50
3 36 102 1 10 200
4 61 101 1 10 80
5 61 98 1 10 100
6 26 114 1 10 150
7 34 105 1 10 30
8 67 86 1 10 20
9 45 119 1 10 120
10 67 110 1 10 80
11 79 98 1 10 70
12 56 114 1 10 70

A2 BHESAEGT X
Table 2 Mode of generating the test data

NI T =500, T = 10
i e R J = 1000, T = 20
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Table 3 Computational results with tight capacity
J T Gap/% CPUWAl/s IEARIKEL
500 10 0.35 27.73 258
1000 20 0.23 85.92 569
2000 30 0.59 203.23 1325
PR — 039 105.63 —

R4 AT T ASR

Table 4 Computational results with loose capacity

J T Gap/% CPUINAl/s  EACKE
500 10 0.03 18.64 185
1000 20  0.12 52.59 337
2000 30  0.08 156.73 682

S — 0.076 75.88 —

BT T AN /N IR ) 72 (1) Lagrangean X i i)
St 2R, BE ) B, M2 K82, il
A8 77 TERA B RHGE, MRS, K | A RIS ) i
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2.2 T T T T
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0.2 1 1 1 1
0 40 80 120 160 200

AR ER
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Fig. 1 Convergent curves of the Lagrangean dual problem

under two circumstances of different capacity mode

4.1 R 45 (Conclusion)
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