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Prerequisites

Solid background in algorithms (CS 330 or equivalent) and permission of instructor.

Overview

Pattern matching and pattern detection problems involve finding occurrences of patterns
indata. In pattern matching problems, the pattern is given; in pattern detection only a
genera pattern model is available. A simple and well studied example of the former is
finding all occurrences of aword in atext. Anexample of the latter is finding a common
motif in a collection of biological sequences. Pattern matching and pattern detection
algorithms are developed to efficiently solve these problems. Modern experimental
procedures in biology generate enormous quantities of sequence data, i.e. DNA, RNA
and protein sequences. The availability of these sequences, has spurred the design of
algorithms specifically adapted for their analysis. This graduate level course will
examine a variety of algorithmic techniques for pattern matching and pattern detection
with applications geared to biological sequence analysis. Readings will come from a
mixture of journal articles and textbooks. Algorithms will be discussed in the context of
correctness, time and space complexity, sensitivity/specificity trade-offs, and the
generality of their approach. They will be placed in an historical context to show how
key ideas have led from one level of sophistication and performance to the next.

Topics

Exact Pattern Matching — Pattern to Text
? Finite automata and the Knuth-Morris-Pratt Algorithm
? Boyer-Moore algorithm
?  Suffix trees
? Dictionary Matching

Approximate M atching — Sequence to Sequence
? Dynamic Programming and Alignment
? Specialized Alignment Techniques
? Tandem Alignment
? Composition Alignment

Approximate M atching — Sequenceto Library
? BLAT



? Sim4

Approximate Matching —Library to Sequence
? RepeatMasker
? Censor

Pattern Detection
? Pattern Enumeration Methods
?  Short Word Methods
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