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Abstract

Dantzig- Wolfe decomposition as applied to an integer program is a specific form
of problem reformulation which aims at providing a tighter linear programming re-
laxation bound. The reformulation gives rise to an integer Master problem whose
typically large number of variables is dealt with implicitly by using an integer pro-
gramming column generation procedure, also known as branch-and-price algorithm.
There is a large class of integer programs that are well suited for this solution tech-
nique. In this paper, we propose to base the Dantzig-Wolfe decomposition of an
integer program on the discretization of the integer polyhedron associated with a
subsystem of constraints (as opposed to its convexification). This allows to formu-
late the integrality restriction directly on the Master variables and sets a theoretical
framework for dealing with specific issues such as branching or the introduction of
cutting planes in the Master. We discuss specific branching schemes and their effect
on the structure of the column generation subproblem. We give theoretical bounds
on the complexity of the separation process and the extent of the modifications to
the column generation subproblem. Our computational tests on the cutting stock
problem and a generalisation, the cutting strip problem, show that, in practise,
all fractional solutions can be eliminated using branching rules that preserve the
tractability of the subproblem, but there is a tradeoff between branching efficiency
and subproblem tractability.
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