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A Very Fast String Search Algorithm

LUO Da-guang HAO Yu-jie LIU Nai-qi

(School of Computer Science and Engineering, UEST of China Chengdu 610054)

Abstract A very fast algorithm to perform pattern matching in strings was described. The
proposed match algorithm combines the advantages of Karp-Rabin’s algorithm and Boyer-Moore’s
algorithm. Instead of checking at each position of the text if the pattern occurs, it is only to check the
resemblance between the contents of the string and the pattern by using a hashing function and can skips
as many characters as possible. In the cases of short patterns its time complexity can theoretically reach
O(n) even in the worst cases. In actual experiments, the time it takes to search a string is about 1/10 of the
time KR algorithm takes.
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( map x w=d™  mark)
L=0 R=m-1 i=R; next=0
while (R n=
{for(i=R i =L i--) /e« ””
{if(mapl[t[i]] 0= I1i] p

{ L=R+1; R=Il+m;i=R+1;
if (r =n) return; }}
L=R-m+1,
if (next R) Il
{y=0; /l
for(j=L;j =R;]j++=
y = (y*d + map[t[j]])%a; }
else /!
y=((y—w*map[t[L-1]])*d + map[t[R]])%q;
next=R + 1;
if (x==y) I
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{if (mark) j=m; /Imark
else
{for(j=0;j m;j++) I
if (([L+j]'=p[j]) break;
if (j==m) I
{ cout “address: ” L \n';
L=R + 1; R=R + m; continue;
L=R+1;R=R+1;}
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map > 0 1 2 d-1 map -1
map
for(i=0;i 256;i++) map[i]=—1
d=0;
for(i=0;i m;i++=
if (map[p[i]] 0=
{ map[p[i]]=d; d ++; }
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t="A simple example to complete patterns match in a string” p="patterns” n=55 m=8,
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<« i =n
=n n-m
m
d "=q O(nm)
Om+n) d" q o(n)
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KR BM 1870 168 bytes
2 P 500128 M
Windows2000 C++ (KR d 32 q
33 554 393) ms ) s
2 BM KR BM
KR 1710 BM 4 352.74 52.17 52.01
KR 10 351.27 37.23 37.16
KR 17 353.63 33.47 32.23
BM 35 357.69 30.99 25.11
2 58 352.23 29.67 27.63
2 100 35739 24.25 23.79
300  354.05 2358 26.97
800  353.03 21.70 24.30
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