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Abstract 
 

The problem is to partition a set of n points in d-space into p disjoint subsets (called 
parts) to maximize (or minimize) a given objective function. An example is the 
clustering problem which seeks to minimize the within-part distances. It is in general 
very difficult to find optimal partitions and heuristic solutions are given in most cases. 
Our approach is to show that there exists an optimal partition in a class of partitions 
(usually characterized by a geometric property) whose size is polynomial in n. Then 
we can search for an optimal partition in that class in polynomial time. 

Given a partition π , let pππ ,,1 …  denote its p parts and conv( jπ ) the convex hull 
of jπ . Then π  is called separable if for any j, k from 1 to p, conv( jπ )∩ conv( kπ ) 
=∅ . π  is called almost separable if the above intersection can consist of at most one 
point which must be a vertex of both convex hulls. There are two other classes 
“cone-separable” and “sphere-separable” to be defined in the talk. We will count the 
numbers of partitions in all four classes and show that they are all polynomial.  
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