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Motivation and Aim: The search of common strings in two or several symbol sequences
makes a core in bioinformatics and up-to-date molecular biology. The problem is far
from a completion, in spite of a long story. In general, the problem is the following:
given sequences T, T,, ..., T, of symbols from some finite alphabet, find all possible
common substrings (i. e. coherent subsequences) occurred in the sequences, maybe, with
some mismatches. Previously, a new algorithm for the fast search of common substrings
in two or several symbol sequences had been reported [1]. The algorithm was originally
implemented for the exact matching strings search, while it allows some extensions for
error tolerant search of substrings. The algorithm [1] for search of exactly matching
substrings is much faster compared to the brute force search methods; it is based on a
simple idea of rarefied dictionaries and uses the classical Vernier scale, cf. for example [2].
Results: A novel algorithm to find all sufficiently long repeating nucleotide substrings
in one or several DNA sequences is proposed. The algorithm searches approximately
matching strings very fast with given level of local mutation density. Also, the extended
version of the method to identify all sufficiently long repeating nucleotide substrings in
one or several DNA sequences with indel mismatches is proposed. The method based
on a specific gauge applied to DNA sequences that guarantees the identification of all
repeating substrings. The method allows the matching substrings to contain a given
level of errors of all types. The gauge is based on the development of a heavily sparse
dictionary of repeats, thus drastically accelerating the search procedure [1-3]. Some
biological applications illustrate the method.
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