CS 225
Lab 7:  Brute Force String Matching (word find problem)

Due date:  2-19-10
In this lab we practice brute-force string matching by solving the word find problem, described in your book on p.106 in exercise #10.  

What to do:

1. Start Eclipse and add a new class to the algorithms package, called WordFind.

2. Start Internet Explorer, go to our class website, and follow the link for Lab 7 assignment.  Copy the java code starting from the package statement all the way to the end, and paste it over the contents of WordFind.java back in Eclipse.

An instance of the WordFind problem has a square table of chars, and a list of words to be found in the table.  The words can go forward or backward, up or down.  An instance of the WordFind class has three data fields:  

a. a string, T, holding the chars for the table

b. an int, r, telling how many chars are in each row of the table

c. a string array, W, holding the list of words to be found

3. Several of the methods still need to be implemented; this is your job.  Start by implementing printTable and printWords.  Save and run; fix any problems you find in these methods.
4. Implement searchLeftToRight using the brute-force string matching algorithm from p.105.  Save and run; fix any problems.

5. Repeat step 4 for the remaining methods.  Be sure to get each method working before implementing the next method.

6. To submit your lab, email me text file attachments for WordFind.java as well as your output listing.
package algorithms;

public class WordFind {


// This program solves the word find problem, p.106 #10.


// An instance of this class is an instance of the word find problem -- 


// a square table of chars T, and a list of words W to be found in T.


// The words can appear vertically or horizontally, in either 
 
// direction.


// DATA FIELDS


String T;   // chars to form a word-find table


int r;      // number of chars per row = sqrt of length of T


String[] W; // list of words to be found 


// Constructor #1: no args


// Creates an instance with a predefined table and list of words


public WordFind()


{



this.T = "aphsphdpaahappypshisnirgp";



this.r = 5; // T has length 25, sqrt of 25 is 5



String[] W = new String[5];



W[0] = "happy";



W[1] = "pay";



W[2] = "sad";



W[3] = "grins";



W[4] = "elusive";



this.W = W;


}


// Constructor #2:  2 args


// Creates an instance with user-specified table and list of words


// Preconditions:  T is a string whose length is the square of a 


// positive integer n; W is an array of non-null string objects


public WordFind(String T, String[] W)


{



this.T = T;



this.W = W;



this.r = (int)Math.sqrt(T.length());



if(T.length() != r*r)




System.out.println("Bad input to the constructor!");


}


// Print the table 


// input:  void


// result: prints the chars of T to the console window in


// a square table form


public void printTable()


{



// IMPLEMENT THIS ONE

}


// Print the word list


// input: void


// result:  prints the list of words to be found, one per line


public void printWords()


{



// IMPLEMENT THIS ONE

}


// Find a word oriented left-to-right in T


// Input: a string, P, to be searched for in this.T


// Output: returns index i where P starts in T, or -1 if not found


// Note:  uses brute-force string matching, p.105 in textbook


public int searchLeftToRight(String P)


{



int m = P.length();



// if P appears left-to-right in T, there is an index i with:


// P[0] = T[i]
// P[1] = T[i+1]
// P[2] = T[i+2], ...,



// P[j] = T[i+j], ..., 
// P[m-1] = T[i+m-1]




// IMPLEMENT THIS ONE



return -1;

}


// Find a word oriented right-to-left in T


// Input: a string, P, to be searched for in this.T


// Output: returns index i where P starts in T (location of 


// first char of P), or -1 if not found


public int searchRightToLeft(String P)


{



int m = P.length();



// IMPLEMENT THIS ONE



return -1;


}


// Find a word oriented up-to-down in T


// Input: a string, P, to be searched for in this.T


// Output: returns index i where P starts in T (location of 


// first char of P), or -1 if not found


public int searchUpToDown(String P)


{



int m = P.length();



// IMPLEMENT THIS ONE



return -1;


}


// Find a word oriented down-to-up in T


// Input: a string, P, to be searched for in this.T


// Output: returns index i where P starts in T (location of 


// first char of P), or -1 if not found


public int searchDownToUp(String P)


{



int m = P.length();



// IMPLEMENT THIS ONE


return -1;


}


// Method for solving an instance of the problem


// Result: prints a message to the console window for each word in W,


// telling the word, the orientation of the word in T, and the index 


// where the word begins in T (index in T for the first letter of the 


// word)


// Note:  if a word in W is not found in T, this method prints an


// appropriate message to the console window


public void solve()


{



int i;



String orientation = "";



// for each word in W, do brute-force search to find it in T



for (int x=0; x<W.length; x++)



{




System.out.println("\nlooking for the word: " + W[x]);




// search for W[x] left-to-right in T




i = searchLeftToRight(W[x]); 




if(i>=0)





orientation = "left-to-right";




else




{





// search for W[x] right-to-left in T





i = searchRightToLeft(W[x]); 





if(i>=0)






orientation = "right-to-left";





else





{






// search for W[x] up-to-down in T






i = searchUpToDown(W[x]);






if(i>=0)







orientation = "up-to-down";






else






{







// search for W[x] down-to-up in T







i = searchDownToUp(W[x]);







if(i>=0)








orientation = "down-to-up";












}










}




}




if(i<0) // never found!





System.out.println("The word " + W[x] + " is not in the table.");




else





System.out.println("The word " + W[x] + " begins at index " + i + " in the table" +







" and is oriented " + orientation);



}


}


public static void main(String[] args)


{



WordFind puzzle1 = new WordFind();



puzzle1.printTable();



puzzle1.printWords();



puzzle1.solve();



WordFind puzzle2;



String T = "aabbcacaddbababc";



String[] W = new String[6];



W[0] = "abc";



W[1] = "cb";



W[2] = "abbca";



W[3] = "ada";



W[4] = "baac";



W[5] = "zzzzz";



puzzle2 = new WordFind(T,W);



puzzle2.printTable();



puzzle2.printWords();



puzzle2.solve();


}

}
