
Abstract

Mixed-integer programming is a branch of mathematical programming concerned with
optimization problems in which a linear objective function is maximized (or minimized)
subject to linear constraints and integrality requirements on some of the variables.
Cutting plane methods play a crucial role in accelerating the solution process of

mixed-integer programs (MIPs) and are responsible for significant improvements in
the performance of MIP solvers. Cutting planes are typically used to strengthen the
linear programming relaxation of MIPs by removing fractional solutions, thus reducing
the search space of the branch-and-bound algorithm. In this thesis we investigate
the generation of general-purpose cutting planes from single- and multiple-constraint
relaxations of mixed-integer programs, with an emphasis on computational aspects.
We present a novel algorithm for improving the performance of the Gomory mixed-

integer (GMI) cuts. This algorithm is based on the observation that the distance cut off
by a GMI cut is affected by the size of the coefficients of the continuous variables in the
corresponding row of the simplex tableau. To increase the distance cut off, we propose a
reduction algorithm which performs a sequence of pivots on the simplex tableau. We
describe in detail our implementation of cut separators for this family of cutting planes
as well as for several other families of split cuts from the literature and also highlight
important technical details. Moreover, we conduct extensive computational experiments
with the discussed cut separators. We show that, in comparison with the GMI cut
separator, these cut separators are very effective in reducing the number of branching
nodes computed and in increasing the amount of integrality gap closed on a large part of
our test set.
We present cut separators which derive cutting planes from multiple rows of a sim-

plex tableau and describe in detail our implementation. We discuss in particular the
strengthening of these cuts using the integrality requirements on the non-basic variables.
We also perform a detailed computational study of the multi-row cut separators on a
large-scale test set. We show that, compared with the split cut separators, multi-row cuts
and strengthened multi-row cuts successfully reduce the number of branching nodes on
our test set. The multi-row cut separators are, on the other hand, often not competitive
with the split cut separators as far as solution times are concerned.

We study techniques for cutting plane selection and management. We present a cut
selection algorithm and discuss important technical details. We also discuss various cut
quality measures and carry out computational experiments with them. The results of
these experiments show that our cut selection algorithm has a positive effect on the
performance of an MIP solver.


