Abstract: 
The problem of detecting whether two sequences of abstract symbols are "similar" comes up again and again in computational biology.  For instance, in a genome, the genic regions have quite distinct statistical properties from those of non-genic regions.  Proteins with similar structure and function have similar statistical properties; and so on.  The most widely used tool for detecting sequence similarity is the famous BLAST (Basic Local Alignment Search Tool) algorithm.  This algorithm is based on viewing the two sequences to be aligned as sample paths of i,i.d. (independent, identically distributed) processes.  Yet in a biological context, such an assumption would not be justified, and it would be more realistic to view the two sequences to be aligned as sample paths of two Markov processes.

In this talk, I will quickly review deterministic methods for sequence alignment, and show why they "do not scale", thus motivating the need for statistical methods.  Then I will state the main theorems of "standard" BLAST theory.  Finally I indicate how the theory can be generalized to the case of Markovian sample paths, which is on-going work. 
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