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    Abstract
One approach to the reconstruction of infectious disease transmission trees from pathogen genomic data has been to annotate the internal nodes of a phylogeny with information about the host that each ancestral lineage was infecting. If the transmission bottleneck is complete, the set of all possible ways of making this annotation is equivalent to the set of partitions of the nodes of the phylogeny such that the nodes in each partition element induce a connected subgraph of the tree. However, the mathematical properties of this space remain largely unexplored. Here, a procedure by which the cardinality of the set of partitions for a given phylogeny can be calculated is described, and also I show how to uniformly sample from that set. The procedure is outlined, first, for situations where one sample is available from each host and trees do not have branch lengths, and it is then extended to allow incomplete sampling, multiple sampling, and the application to time trees in a situation where limits on the period during which each host could have been infected are known. The sampling algorithm is available as an R script.
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