Column Generation
· Column Generation is an algorithm created by Ford and Fulkerson in 1962.
· It can be used to efficiently solve LP or MIP that have many decision variables (large-scale problem).
· For such problems, it is expected that most variables will have a value of zero in the optimal solution.

· In this approach, at first only a small number of variables are considered in the master problem.
· Then, find a variable or column (to add to the master problem) that can improve the solution by solving a subproblem.
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Cutting Stock Problem

Woodco sells 3-ft, 5-ft and 9-ft of lumber. Its customers demand 25 of 3-ft boards, 20 of 5-ft boards and 15 of 9-ft boards. Woodco, who must meet its demands by cutting up 17-ft boards, wants to minimize the waste incurred. Formulate an LP to help Woodco accomplish its goal and solve the LP by column generation.
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Identify one or more new columns and add them to existing columns in the LP-relaxation.





Is the solution to the LP-relaxation optimal?
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Flow chart of column generation 











Solve the subproblem using the Branch-and-Bound algorithm.





Formulate the  subproblem from the dual constraints.





Solve LP-relaxation of the problem.





Formulate the problem as a set partitioning IP problem.





Generate initial variables/columns





Start








