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Abstract. Given a text of length n and a query of length q we p r w n t  
an dgorithm for finding dl locations of m-tupiu in the Cut m d  ia the 
query that differ by at most t mismatches. Thia problem ia  motivated 
by the dot-matrix constructions for q u e n c e  comparison and optimal 
oligonodcotide probe selection routinely used in molecolu biology. In 
the c~de q = m the problem coindda with the classical apprwzirnate 
string mulching with k rniamatches problem. We pr-t a new approach 
to thk problem b w d  on multiple filtration which may have dnntagca 
over wme rophistieated and theoretically efficient math& that hare 
been proposed. This paper describes a t-stye procers. The h t  r tqe  
(mdtipk filtration) uses a new technique to prwlect  roughly rimiLr 
m-tuplrs. The m u d  rtage c o m p u a  these m-tuples wing .IL accurate 
method. We demonstrate the advantages of multiple filtr&ioa in com- 
parison with other techniques for approximate pattern matching. 
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1 Introduction 

Suppose we are given a string of length n, T[1,. .n], called the ied, a shorter 
string of length q, Q[l . . .qJ, called the query, and integers k and m. The subsiring 
maiching problem with k-mismatches ([CLgO]) is to find d l  4tarting" locations 
1 5 i n - m + 1 in the t a t ,  such that 
the substring of the query Q[i, i + 1, . . . , i + m - 11 matches the substring of the 
text T[j,j + 1,. . .,j + m - 11 with at most k mismatches. In the case q = m 
the substring matching problem yields the approzimate siring mulching problem 
wiih k - mismaichcs. 

The approximate string matching problem with k-mismatches has beea in- 
tensively studied in computer science. The naive brute-force algorithm for a p  
proximate string matching runs in O(nrn) time. Landau and Vihkin ([LVSS]) 

' The research was supported in part by the National Science Foundation (DMS 90- 
" 05833) and the National Institute of Health (GM-36230). Tht paper wan written 

when P.A.P. waa a t  the Department of Mathematics, Univcmity of Southern 
Californir. 

q - m -I- 1 in the query and 1 5 j 
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