1 import java.util.Random;
2 import java.util.Timer;

3

4 public class KMP {

5 private final int R; // the radix

6 private int[][] dfa; // the KMP automoton

7

8 private char[] pattern; // either the character array for the pattern
9 private String pat; // or the pattern string

10

11 public int NUM_COMPARISONS;

12

13 VESS

14 * Preprocesses the pattern string.

15 *

16 * @param pat the pattern string

17 */

18 public KMP(String pat) {

19 this.R = 256;

20 this.pat = pat;

21

22 // build DFA from pattern

23 int m = pat.length();

24 dfa = new int[R] [m];

25 dfalpat.charAt(0)][0] = 1;

26 NUM_COMPARISONS++;

27 for (int x =0, j =1; j <m; j++) {

28 for (int c = 0; c < R; c++)

29 dfalcl[j] = dfalc][x]; // Copy mismatch cases.
30 dfalpat.charAt(j)1[j] = j+1; // Set match case.
31 x = dfal[pat.charAt(j)][x]; // Update restart state.
32 NUM_COMPARISONS+=2;
33 +
34 b
35
36 YESS
37 * Preprocesses the pattern string.
38 *
39 * @param pattern the pattern string
40 * @param R the alphabet size
41 */
42 public KMP(char[] pattern, int R) {
43 this.R = R;
44 this.pattern = new char[pattern.length];
45 for (int j = 0; j < pattern.length; j++)
46 this.pattern[j] = pattern[jl;
47
48 // build DFA from pattern
49 int m = pattern.length;
50 dfa = new int[R] [m];
51 dfalpattern[0]] [0] = 1;
52 NUM_COMPARISONS++;
53 for (int x =0, j =1; j <m; j++) {
54 for (int ¢ = 0; ¢ < R; c++)
55 dfalcl[j] = dfalcl[x]; // Copy mismatch cases.
56 dfalpattern[jl]l[j] = j+1; // Set match case.
57 x = dfal[pattern[j]]I[x]; // Update restart state.
58 NUM_COMPARISONS+=2;
59 b
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*/

Returns the index of the first occurrrence of the pattern string
in the text string.

@param txt the text string
@return the index of the first occurrence of the pattern string

in the text string; N if no such match

public int search(String txt) {

// simulate operation of DFA on text
int m = pat.length();
int n = txt.length();
int i, j, count=0;
for (i =0, j =0; i< n; i++) {
j = dfaltxt.charAt(i)1[j];
NUM_COMPARISONS++; // +1 array inspection per for loop

interation

if (j==m) A
count++;
j=0;

}

by

return count; // returns count, number of times we

found the word

by
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*/

Returns the index of the first occurrrence of the pattern string
in the text string.

@param text the text string
@return the index of the first occurrence of the pattern string

in the text string; N if no such match

public int search(char[] text) {

// simulate operation of DFA on text
int m = pattern.length;
int n = text.length;
int i, j, count=0;
for (i =0, j =0; i<n; i++) {
j = dfaltext[il][j];
NUM_COMPARISONS++; // +1 array inspection per for loop interation
if (j==m) {
count++;
j=0;
b
I

return count; // returns count, number of times we

found the word

}

YESS

* Takes a pattern string and an input string as command-line arguments;
* searches for the pattern string in the text string; and prints
* the first occurrence of the pattern string in the text string.

*
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* @param args the command-1line arguments
*/
public static void main(String[] args) {

//Pattern and text. Can modify these to see different results.

String pat = "dsgwadsgz";
String txt = "adsgwadsxdsgwadsgz"';

char[] pattern
char[] text

pat.toCharArray();
txt.toCharArray();

//string implementation of KMP
KMP kmpl = new KMP(pat);
int countl = kmpl.search(txt);

//char array implementation of KMP
KMP kmp2 = new KMP(pattern, 256);
int count2 = kmp2.search(text);

// print results
System.out.println("text: " + txt + " pattern:

System.out.println("For the string version of KMP, it found it "

countl + " times.");

System.out.printin("For the string version of KMP, it made " +

kmp1.NUM_COMPARISONS + " comparisons.");

System.out.printin("For the char version of KMP, it found it " +

count2 + " times.");

System.out.println("For the char array version of KMP, it made

kmp2.NUM_COMPARISONS + " comparisons.");
b
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