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A Pattern Discovery Algorithm by Substring Amplification

DAISUKE IKEDA,"? YASUHIRO YAMADAt and SACHIO HIROKAWA'

In this paper, we consider to find common parts among given strings. We define this prob-
lem as the template discovery problem which is, given a set of strings generated by some
pattern, to find constant parts of the pattern. A pattern is a string over constant and variable
symbols, and generates strings by replacing variables into constant strings. We assume that
the frequency of replaced constant strings follows a power-law distribution, and construct an
algorithm which solves the problem with high probability. Although the longest common sub-
sequence problem, which is one of the famous common part discovery problems, is well-known
to be NP-complete, we show that the template discovery problem can be solved in O(n) with
high probability, where n is the total length of input strings. This complexity is achieved due
to the following our contributions: reformulation of the problem, using a set of substrings to
express a template, and using string frequency and all occurrences to find substrings common
to input strings. Moreover, using data on the Web, we show noise robustness and effectiveness
for the case that input strings are generated by different patterns.
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Fig.1 The suffix tree for abcbcabe.
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function Template(var S:sample):
set of strings
var
V, F: hash table;
begin
V:=Count(S); { 00000 DDOOODO }
for £ in keys(V); {DDDDDDDDD }
F(£):=0;
for w in V(£);
F(f) = F(f) + flwl;
end;
end ;
fp:= FindPeaks(F);
return(V(f,));
end ;

03 OJ0oo0oOooooobOoobOooo0oooooooooo
Fig.3 Template discovery algorithm which implements
the substring amplification.
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