String Matching: KMP Algorithm









The next function

Given P[1..m], letnext beafunction{1,2,... ,m} —
{0,1,...,m — 1} such that

next(q)= max{k : k < q and P[1..k] is a suffix of
P[1..q]}.
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Given next(q) forall 1 < ¢ < m, we can use the KMP
algorithm.



The Knuth-Morris-Pratt (KMP) Algorithm

FMP_StringMatcher (T, P) {
n = length(T); m = length(P);
compute Next (P) ;
q = 0; // number of characters matched
// =so far
1i=1;
while (i<=n) {
// loop until a match is found, or
// number of characters matched so far
// is 0; note i’ is unchanged.
while (g > 0 and P[g+l] != T[i]) {
g-next [q] ;
1

// matched character increased by 1

if (P[g+l]l==T[i]l)}) g=g+l1;

if (g==m) {

print "Pattern occur= with shift=", i-m
g-next [q] ;

1

i++;

}



The Knuth-Morris-Pratt (KMP) Algorithm
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How to compute next function

We first set next [1]=0, then compute next[qg] with
qg= 2,3,...m,onebyoneinm — 1 iterations.

compute Next (P) {
m = length(P) ;
next[11=D; // anitialization

k = 0; // number of characters matched

// so far
q=2;
while (g<=m) {
while (k > 0 and P[k+1] != Plqg]) {
k = nextlk];
}
if (PlkEl]l=—=Plgl} k=kitl;
next [g] =k;

gqt+;

}






