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Generalized Submodular Optimization

ABSTRACT - Submodularity is a common property of a class
of set functions that exhibit diminishing returns or economies
of scale. For example, in sensor placement problems, the
more sensors we place, the less additional information we
obtain. Submodularity has proved to be a powerful concept
in integer programming and combinatorial optimization. This
concept has given rise to rich theoretical results and efficient
solution methods for a broad array of problems, including set
covers, graph cuts, and matroids. The classical submodular
set function models the effects of selecting certain items
from a single ground set. Thus, this class of combinatorial
optimization problems can be modeled using binary variables
to indicate whether an item is chosen. However, increasingly,
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many problem contexts require the utility functions to allow Engineering and Management
multiple copies of each item to be selected from different Sciences
types of ground sets. This calls for generalizations of Northwestern University

submodularity that require general integer and continuous
variables or multi-set functions. We refer to such
optimization problems as generalized submodular
optimization and present our recent results on their mixed-
integer programming formulations. We demonstrate our
proposed approach on variants of sensor placement
problems.
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