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int match(string text, string pattern);
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int match(string text, string pattern) 
{

/* loop over all possible n-m+1 alignments     */
/* compare the pattern with the current window */
/* if all characters equal, return pointer     */
/* otherwise, try next window                  */
/* if no match found, return null pointer      */

} 
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int match(string text, string pattern)
{

int i, j, n ,m ;
n = text.length();
m = pattern.length();

/* loop over all possible n-m+1 alignments     */
/* compare the pattern with the current window */
/* if all characters equal, return pointer     */
/* otherwise, try next window                  */
/* if no match found, return null pointer      */

} 
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int match(string text, string pattern)
{

int i, j, n ,m ;
n = text.length();
m = pattern.length();

for (i = 0; i < (n-m+1); i++) {
/* compare the pattern with the current window */
/* if all characters equal, return pointer     */
/* otherwise, try next window                  */

}
return -1;     

} 
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int match(string text, string pattern)
{

int i, j, n ,m ;
n = text.length();
m = pattern.length();

for (i = 0; i < (n-m+1); i++) {
for (j = 0; j < m ; j++) 
/* if all characters equal, return pointer     */
/* otherwise, try next window                  */

}
return -1;     

} 
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int match(string text, string pattern)
{

int i, j, n ,m ;
n = text.length();
m = pattern.length();

for (i = 0; i < (n-m+1); i++) {
for (j = 0; j < m && text[i+j] == pattern[j]; j++); 
if (j == m) 

return i;
}
return -1;     

} 
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GCAGAGAG

Since text and pattern share the same prefix, we can 
compute a shift just based on the pattern. 

text

pattern
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text

pattern

shifting the pattern relative to 
itself by 1 would fail

shifting the pattern relative to 
itself by 2 would fail

GCAGAGAG shifting the pattern relative to 
itself by 3 could work !

GCAGAGAG

GCAGAGAG
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mpNext[n]: -1  0  0  0  1  0  1  0  1

shift:  1  1  2  3  3  5  5  7  7   

GCAGAGAG
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int MP(string text, string pattern) 
{ 

int i, j, n, m, *mpNext; 
n      = text.length();
m      = pattern.length();
mpNext = new int [m];

//-- preprocessing
preprocessMP(pattern, mpNext); 

//-- searching
j = 0; 
for (i = 0; i < n; i++) { 

while (j >=0 && text[i] != pattern[j]) 
j = mpNext[j]; 

i++; j++; 
if (j >= m) 

return i-j;
}
return -1;

}
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void precomputeMP(string x, int mpNext[]) 
{ 

int i, j, m; 
i = 0; 
j = mpNext[0] = -1; 
m = x.length();
while (i < m) { 

while (j > -1 && x[i] != x[j]) 
j = mpNext[j]; 

i++; j++;
mpNext[i] = j; 

} 
} 
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GCAX
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GCAX
GCAGAGAG
GCAGAGAG

MP: 3

KMP: 4
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void precomputeMP(string x, int kmpNext[]) 
{ 

int i, j, m; 
i = 0; 
j = kmpNext[0] = -1; 
m = x.length();

while (i < m) { 
while (j > -1 && x[i] != x[j]) 

j = kmpNext[j]; 
i++; j++; 
if (x[i] == x[j]) kmpNext[i] = kmpNext[j]; 
else              kmpNext[i] = j;    

} 
} 
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�� �
�4�Galil-Giancarlo algorithm 4/3 n
comparisons

– Most efficient in most applications: Boyer-Moore algorithm 3n
worst case, proportional to n/m average case.

– Lower bounds, e.g. [1+2/(m+3)] n 
– It can sometimes be hard to find the most efficient algorithm even 

for a very simple problem ...
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0.0 -0.5 1.0 0.5 0.0 -0.5 1.0

-0.5-1.0 0.5 2.0 1.5 1.0 0.5

-2.5-1.0-1.5 0.0 1.5 3.0 2.5 2.0

-1.5-2.0-0.5 1.0 2.5 2.0 3.5
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