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1/p - Approximate String Matching with Section
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(School of Computer Science & Engineering, University of Electronic Science and Technology of China,Chengdu 610051 ,China)

Abstract Most of the existing Approximate String Matching (ASM) algorithms can determine the similarity of strings
by computing the minimal number of mismatching characters (edition distance) between them, while the problem that
deciding whether at least 1/p of the pattern string falls into the text string with order remains unresolved since these al-
gorithms treat the pattern string and text string equally in computing the full edition distance between them, Based on
the dynamic programming string matching algorithm (DP-ASM) ,an improved algorithm is presented. The algorithm di-
vides the strings into exclusive sections and implements an improved ASM algorithm in every section to compute the
sectional edition distance. Combining with a traceback policy, the algorithm can solve this problem as a result, The com-
plexity of the algorithm is comparable with the fundamental ASM algorithm in most cases, while it can get more im-
provement in some special conditions. As the generality of the problem, this algorithm will find extensive applications in
computational biology,information security and signal process fields.

Keywords Approximate string matching, Dynamic programming, Section policy, Trace back policy
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Procedure match(PSrounds T'Sround)
sum —0
while sum < (m-PSppunat1) + 1-TS s 1) do
i— 0, sum—0
while i < sum do
j=sum—i
if i=0 then D(j)« Oendif
if j=0 then D(j)«—iendif
if (i£0 and j#0) then
row « D(i-1j) + 1, col « D(ijj-1) +1
if  XrSround += YPsround +1
diag — D(i-14-1)
else diag «— D(i-14-1)+1 endif
D(ij) « min(row, col, diag)
if D(iy) =D(-1,4-1) then
MismatchNum «—DJ(i j)
PSPos «— PSpng +i
TSPos «— TSppuna +
Whilexmmdq* 1= YPsround+i+1  dO
D(i+1,j+1) « D(@i)
i—i+l,je—j+1
end while
4. break while
end if
end if
i—i+l
end while
sum «— sum + 1
end while
end Procedure

Procedure splitQ

round « 1, knionaten — 0, PSoxnd — 1, TS oumd «— 1, MismatchNum «— m
while ( PSpng< m and TSyuung<n ) do

match (Tsmmd’ Tsmund)

round «—round + 1

Ko «—k, + Mi. hNum

. PSroung — PSPos+ 1

TSouna — TSPos + 1

Ksion «—kpionatch + (M - PSpung+ 1)

if ko < k then (break while, match succeed) end if
end while

end Procedure
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