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A natural stabilized column generation method †

Exploit the advantages of a primal-dual interior point 
method to naturally stabilize the column generation 
method.
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The RMP works with a subset N of MP columns N

Therefore,  
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Bounds

Stabilized CG
� Artificial: boxstep method[1], interior point stabilization[2], 

bundle method[3].
� Natural: analytic centre cutting plane method[4], primal-dual 

cutting plane method[5].

Issues
� Heading-in and tailing-off effects.

� Allows suboptimal solutions

� Provides a reliable lower bound

� Delivers well-centred dual prices

� Adjusts the optimality tolerance dynamically

� Can warmstart

Features

1. Input: Initial RMP; parameters                                

2. Set

3. while do

� find a well-centred    -optimal solution          of the RMP;

�

� call the oracle with the query point     and solve

�

�

�

� if                then add the new columns to the RMP;

4. end (while)
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Table 1: Average results adding one column at a time

Column Generation

� PDCGM is a reliable column generation method.

� It offers improvements over other methods in the 

literature.

� The larger the instance, the better the relative 

performance of the method.

� It can be seen as a general-purpose technique 

due to the lack of parameter setting.

Conclusions

Primal-Dual Column Generation Method (PDCGM)

� Standard column generation (SCG)

� Simplex (CPLEX 12.0)

� Optimal vertex strategy

� Analytic centre cutting plane method (ACCPM)

� Weighted projective algorithm (OBOE)

� Central prices (analytic centre of localization set)

� Primal-dual column generation method (PDCGM)

� Primal-dual interior point method (HOPDM)

� Close-to-optimality strategy (u-centre)

Strategies

Solve the linear-relaxed reformulations of three well-known combinatorial optimization problems.

Numerical Results
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Table 2: Average results adding k-best columns at a time

Table 4: Results adding 100 columns at a time
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Table 5: Results adding 300 columns at a time

Large size instances
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Table 3: Average results on 11 instances adding one column at a time per subproblem
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Fig. 4: Strategies in the dual space (RMP)

Fig. 1: Column generation scheme
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Fig. 2: Unstable behaviour of the standard column generation (CSP and UFLP)
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Fig. 3:  Warmstarting strategy
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