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Solving packing problems by linear programming

How much of Euclidean space can be filled with pairwise non-over-
lapping congruent copies of a given convex body K? We call this 
the body packing problem. Problems of this kind are solved comple-
tely only in rare cases. One powerful method to attack these geome-
tric questions is  linear programming. This approach was developed 
by Philippe Delsarte in the early seventies. Based on inequalities for 
the distance distribution of point configurations, this method was 
successfully applied to the “kissing number problem“ in dimensions 
8 and 24.

The original Delsarte method was applied to the optimization on 
compact spaces. In 2003, Cohn and Elkies generalized this method 
to Euclidean space. In particular, they improved existent upper 
bounds for the maximum density of sphere packings in dimensions 
4,...,36. Recently, Viazovska and her coauthors proved that linear pro-
gramming provides tight bounds for sphere packing in dimensions 
8 and 24. In her talk, Viazovska will explain the linear programming 
method and demonstrate how it works on various examples.
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