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Abstract

Here we consider the question whether the lattice reformulation of a linear integer
program can be used to produce effective cutting planes. In particular, we aim at deriving
split cuts that cut off more of the integrality gap than Gomory mixed-integer inequalities
(GMIs) generated from LP-tableaus, while being less computationally demanding than
generating the split closure. We consider integer programs (IP) in the form max{cx |
Ax = b,x ∈ Zn

+} , where the reformulation takes the form max{cx0 + cQµ | Qµ ≥
−x0, µ ∈ Zn−m} , where Q is an n× (n−m) integer matrix. Working on an optimal
LP tableau in the µ-space allows us to generate n−m GMIs in addition to the m GMIs
associated with the optimal tableau in the x space. These provide new cuts that can
be seen as GMIs associated to n−m non-elementary split directions associated with
the reformulation matrix Q. On the other hand it turns out that the corner polyhedra
associated to an LP basis and the GMI or split closures are the same whether working
in the x or µ spaces. Our theoretical derivations are accompanied by an illustrative
computational study. The computations show that the effectiveness of the cuts generated
by this approach depends on the quality of the reformulation obtained by the reduced
basis algorithm used to generate Q and that it is worthwhile to generate several rounds of
such cuts. However, the effectiveness of the cuts deteriorates as the number of constraints
is increased.
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