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Integer programming, lattices, and results in fixed
dimension

ABSTRACT
We review and describe several results regarding integer programming problems in fixed
dimension. First, we describe various lattice basis reduction algorithms that are used as
auxiliary algorithms when solving integer feasibility and optimization problems. Next, we review
three algorithms for solving the integer feasibility problem. These algorithms are based on the
idea of branching on lattice hyperplanes, and their running time is polynomial in fixed
dimension. We also briefly describe an algorithm, based on a different principle, to count integer
points in an integer polytope. We then turn the attention to integer optimization. Again, we
describe three algorithms: binary search, a linear algorithm for a fixed number of constraints,
and a randomized algorithm for a varying number of constraints. The topic of the next part of
our chapter is how to use lattice basis reduction in problem reformulation. Finally, we review
cutting plane results when the dimension is fixed.

2000 Mathematics Subject Classification:  90C10; 65K05
Keywords and Phrases: Integer programming; reduced bases; branching on hyperplanes; integer hulls
Note: The research of the first author has been funded in part by the Dutch Bsik/BRICKS project.
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